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limestones and dolomites form ridges with weaker strata responsible for the complex patterr_ of _._b:_tra_e,,;and

forming the valleys. The most prominent of these land forms on which the t<orests and :_oils developed. The
resistant layers is the Niagara dolomite that provides the sources of ice included the Hudson uptaml and areas to
backbone of Door County and rims the Michigan Basin. the west in Canada. While the timing of major advances
The Palezoic strata slope eastward into the Michigan was similar throughout @e region, there were numerous
Basin and southward into the Illinois Basin. The fluctuations that varied from State to State. AII of the ice

Unglaciated Area is extensively dissected with the St. did not originate in the same source area res_ttiag in
Peter Sandstone or the underlying dolomite of the Prairie differences in the nature of the tilt deposits. Variation in
du Chien group forming the ridges while the earlier glacial activity accounts fbr most of the differences in
Cambrian sandstones and recent alluvium fill the valleys, surface features among the States, The Drit!tless area of
As in Minnesota and Michigan's Upper Peninsula, the southeastern Minnesota and southwestern Wisconsin was

Cambrian sandstone was derived in part from weathering apparently lightly, if ever, glaciated resulting in rough
of the old rocks of the Canadian Shield and in part from topography with prominent ridges and valleys produced

sandstones of the Superior Basin. A mass of quartzite, by differential erosion of the sedimentary rocks. MLJch
the Baraboo Hills, protrudes above the Cambrian of west central Wisconsin was not glaciated during the
sandstones in south central Wisconsin and a second, Rib Wisconsin epoch.
Mountain, remains above the eroded PreCambrian

surface in north central Wisconsin. Ice movement south and westward was influenced by

topography with separate lobes :following lowlands such
The western portion of the Upper Peninsula is underlain as the Lake Michigan Basin or the Superior-Min neapotis

almost entirely of the hard rocks of the Canadian Shield Lowland. The peak advance of the Wisconsin ice began
with a relatively thin cover of glacial material. On the about 22,000 years ago. The ice fronts fluctuated

Keweenaw Peninsula, resistant strata dip steeply into the considerably and by about 12,0(X) years ago had retreated
Lake Superior syncline. Lava flows are a prominent part sufficiently to permit establishment of tbrest communi-
of the bed rock. Approximately 1.1 billion years ago ties in eastern Wisconsin. These were later ovemdden

volcanic activity ceased and about that time copper was by re-advance of the ice. The several moraine systems
deposited in pockets in the lava and associated rocks. In (Plate 1) indicate the position of various glacial lobes.
Late PreCambrian time major faults developed both here The weight of the ice, often hundreds of meters thick,
and in northwestern Wisconsin. Slippage along these depressed the earth's surface that continues to rebound
faults dragged the older lava beds over more recent especially in the North. As various lobes of ice shifted

deposits. In contrast, the eastern half of the Upper and changed direction, outlets to the Great Lakes were

Peninsula is relatively level with bed rock of Cambrian either blocked or created. Melting during early periods

sandstone and overlying strata of limestone and dolo- of retreat resulted in glacial lakes that covered large land
mite, now partially covered by glacial and glacial areas. Eventually these lakes were drained as butlers

lacustrine deposits. Michigan's Lower Peninsula is were breached or melting of ice created new outlets.

underlain entirely by sedimentary Paleozoic strata. Most ice had melted by 9,5130to 11,(XL0years ago and
These rocks fill the Michigan Basin with at least 14,000 the Great Lakes began to approximate their present tbrm.
feet of Paleozoic sediments. The youngest, Carbonifer-

ous rocks cover much of the State resting on earlier strata In western Minnesota, the Red River lowland served as a
that are near the surface only in the northern tip and in channel for several advances of ice from the west and

the extreme southeastern and southwestern corners. The north that created major moraines including tilt from
Michigan Basin is bordered on the west by the Wisconsin Saskatchewan and the Dakotas. The Wadena, Rainy, and
Arch, on the south by the Kankakee Arch and on the east Superior lobes pushed into the center of the State

by the Findlay Arch. forming another series of looping moraines. As this ice
mass began to disintegrate, streams formed under the ice

Glacial Geology of the Lake States eroding deep valleys in the Duluth-Minneapolis Low-
land. Later the Red River lobe pushed south and

During Pleistocene time, beginning perhaps 2.4 million eastward and the vigorous Des Moines lobe moved down

years ago, several glacial advances covered much or all the Red River-Minnesota River lowland and spread
of the Lake States. Interglacial periods between these across most of the central and south-central part of the
events permitted erosion and probably revegetation. The State depositing a till rich in shale and limestone that
last major glacial stage, the Wisconsonian, covered most became the parent material for soils in southern and

of the region and little evidence of earlier stages remains western Minnesota. Advances of the Superior and Rainy
in the Lake States. The Wisconsin stage, beginning lobes left till that was generally acid and relatively rocky
about 70,000 years ago, involved several major advances and infertile.
and retreats, as well as numerous minor ones, and was
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Plate 1.wGlacial deposits in the Lake States.

Melting of the Des Moines lobe served to deepen the outwash, deposits that with those of the Wisconsin

Minnesota River valley and a recessional moraine Valley, Chippewa, and Superior lobes form an almost
blocked southward drainage and formed Lake Agassiz continuous ridge across northern Wisconsin that includes
that soon covered much of northwestern Minnesota as several of the highest points in the State. In the west

well as huge areas in Canada. As that lake drained central part of the State, an extensive area has recently
northward it left vast expanses of level, poorly drained been shown to be covered only by PreWisconsin glacial
land that is now covered with peat. In a similar fashion, deposits. Another feature is the extensive sandplain that
moraines and ice in the northeast confined Glacial Lake formed the bed of Glacial Lake Wisconsin that developed

Duluth. That lake drained first into Lake Superior and when flow of the Wisconsin River was blocked. Many
later into the St. Croix and Mississippi basin, advances and retreats of various ice lobes occurred

before final retreat of the ice, perhaps 9,500 years ago.
Glacial ice advanced in Wisconsin with several lobes The pitted moraine and outwash deposits in northwestern
moving from Lake Superior southward. Major lobes also and north central Wisconsin are responsible for the
occupied the Lake Michigan basin and the Green Bay exceptional number of lakes, much more abundant here
Lowland. Advances were not constant, but alternated than in Michigan or Minnesota. As the ice retreated vast
with retreats and stagnation. The greatest advances quantities of meltwater formed broad valleys that are
occurred perhaps 20,000 to 16,000 years ago when the now occupied by far smaller streams.
Lake Michigan lobe reached northern Illinois and the
Green Bay lobe formed a terminal moraine in Rock and Glacial deposits in the western Upper Peninsula are

Walworth Counties just north of the Illinois border. The generally thinner than in northern Wisconsin and there
Green Bay lobe split with a branch moving northward to are few areas of pitted outwash and few lakes. The
meet the southward expanding Langlade lobe. The streams emptying into Lake Superior flow largely over
proximity of the Green Bay and Lake Michigan lobes bedrock at a steep gradient. In the eastern Upper
resulted in a long interlobate strip of outwash and till Peninsula the relatively weak sedimentary rocks were
from both lobes. This strip, called the Kettle Moraine, eroded by the ice, leaving large level and poorly drained

remains a prominent feature of eastern Wisconsin. areas. An extensive plain slopes south toward Lake
Similarly the proximity of the Green Bay and Langlade Michigan and a shorter one slopes north toward Lake
lobes resulted in a complex of morainic hills and Superior. Major glacial-lacustrine deposits occur along
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the Lake Superior shoreline west of the Keweenaw imermedia_e <eg_, siI_i_fi_c {_:._:,,:i;av), _,:__:_mix_.me of
Peninsula, while much of the eastern UP is covered with sizes (e.g._ sandy lom__!pko, a__h_p_:,r'_m_ r_.q<i_

glacial lacustrine deposits. In the Lower Peninsula, re_er_d{mof wa_er, ir_r_.miem _ v;_iI_!_iii1>_ i_ :_oiI aeration
lacustrine deposits fringe the tip and occupy tow areas and drainage, e_c_ The orgm_i._m_ {h:_ b<_o._m__estab.-

along the Lake Michigan coast. Large areas of these lished provide orgm_ic rotate< larg_:r dr_im_g_: ways and
deposits border Saginaw Bay including the "Thumb" and throv,gh trar_slocafion of nu_rie_s f_om __._:,_;to leaves
often extend inland as far as 30 miles. An extensive band influence plant producti_ ity.

of lacustrine deposits varying from 10 to 30 miles wide
extends south and southwestward to the State boundary Leaves and litter of decid_o_._ tree_ are gem:ra_ly richer

and Lake Erie. Looping lateral moraines within the in calcium and other mineral e!emem_ ar"_d_end to make
lacustrine deposits indicate earlier ice borders. For a soi_ less acid whiIe accm_:_lation of co,air'or _eedles may

considerable period, the entire Lower Peninsula was lower the pH of the soi_ resulting in leachir_g of organic
covered by the ice of the Michigan lobe and the Saginaw matter and minerals to _wm a p<×]zol (leached) layer.
sublobe of the Huron lobe. Movement of these lobes left Insects, worms, and various arthro_x_ds_ as weI1 as

behind complex moraine systems embedded in ground mammals, mix the soi_ b<×ty impr_ving i_,; st__cture.
moraine, outwash sands, and ice contact deposits. Both Over time, soils develop layers or horiz<ms characteristic
till and sands are often calcareous originating from of the particular climate, parent material, am] vegetation
dolomite and limestone in the Huron Lobe. of the region.

For simplicity, soils of the Lake Stmes are grouped imo

Soils of the Lake States four major categories: _ightco_ored soil s form ed under

Soil results from the interaction of three factors: climate, forest vegetation; dark colored soil:_ thin developed under

parent material, and organisms, both plant and animal, praMe grasses as a result of the accumulafio_ of organic

Precipitation and temperature affect evapotranspiration matter under generally dry and neutral or alkaline
influencing the movement of salts in the soil, the conditions; other d_k soils that resuhed ,,,,:hen poor
leaching of nutrients as well as the water available for drainage prevented the decomposition of organic matter;

plant growth and for micro-organisms. The size of and lastly, young, fx)orly developed soils formed on steep
substrate particles, whether coarse (e.g., sand or gravel), slopes or in thin layers of parent material (Plate 2),

! ! i , i

: :Z-f--:7'---: ,--,L .........................._................................i....................................................._............

Plate 2.--Soils of the Lake States.
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Lake States soils are young, developing since the retreat Minnesota has dark colored prairie soils, Chernozems
of the Wisconsin ice sheets. The complex nature of the and Brunizems, while much of the northwest supports

glacial parent material makes generalization difficult, organic and CaCo-Sotonochak soils with restricted
For example, outwash sand may have been deposited drainage. The northeastern border of the State has
over lake clay, silty morainic material, or even gravel, extensive areas of immature and shallow soil and the

while the surface may or may not have been covered remainder of Minnesota developed forest soils ranging
with loess, from Pozols through Gray Wooded and Gray Brown

Podzotics. Humic Gley soils are present throughout.

The fbrest soits are of special interest and form a
continuum from north to south. Those in the colder Light-colored forest soils predominate throughout

northern areas generally have a surface organic layer Wisconsin ranging from Podzots and Brown Podzolic
above a well-developed light-colored layer from which and Gray-Brown Podzolic soils in the north to variants of
iron, aluminum, other minerals, and organic matter have Gray-Brown Podzolic in the central and southern areas.
been leached. Those soils often developed under Several large areas of Humic-Gley soils occur in the
conifers on sandy and loamy material derived largely central san@lain while areas of dark Humic-Gley and

from igneous and metamorphic rock. They tend to be Solonochek soils are scattered across the southern fourth
acidic and are often strongly podzolized. Southward, of the State. Smaller patches of peat and humic gtey are
soils found under deciduous forests show less leaching widespread. Patches of prairie Brunizem soils occur in

and more often develop from calcareous parent material southern Wisconsin, but no Chernozem soils are present.
whether till, sand, or clay. In the glaciated landscape,
north or south, the surface is often uneven with poorly The western half of Michigan's Upper Peninsula is

drained depressions that accumulate organic matter and similar to northern Wisconsin with primarily Podzol,
often become anaerobic resulting in the development of Brown Podzotic, and Gray Wooded soils, while the

peat or gley soils, eastern :UPhas extensive areas of Organic and Humic-
Gley soils. Small areas of poorly drained soils are found

o Podzolic and Brown podzolic soils commonly originate along the tip of the Lower Peninsula and along Lake
in outwash sands and are often acidic and excessively Michigan while extensive areas are found in eastern
drained, central Michigan, on the "Thumb," and along the

southeastern side of the State. The remainder of the

o Gray wooded soils (the northern equivalent of the Lower Peninsula soils range from Podzols and Brown-

Gray-Brown podzolic soils) are usually moderately Podzols :inthe north, and small areas of Grey-Wooded
well drained and often originate on a glacial lake plain, soil in the central area to predominately Grey-Brown

Podzotic forest soils in the south

* Grey Brown podzolic soils often form in a well drained

silty sediment lying over acid sandy loam on brown Climate of the Lake States
till.

The northern Lake States lie between the boreal and the

Grey Brown podzolic with humic gley soils include cold temperature regions with strong north-to-south and
tow poorly drained pockets of humic gley that have a west-to-east temperature and moisture gradients. The

thick dark colored surface horizon and grey-gteyed climate of the western portion is similar to that of the
subsoil. Great Plains, while eastward precipitation increases and

extremes of temperature are moderated. A pronounced

The dark prairie Brunizem soil is well drained save in snow belt is present along the shores of the Great Lakes.
depressions where humic gley occurs. It tends to have
a thick, dark, surface horizon and develops in acid A climatic transition zone between colder and warmer

sands and also in loess, temperature regimes trends from northwest to southeast
from north central Minnesota to southeastern Wisconsin

o Chernozem, a prairie soil with a deep highly organic and then east across lower Michigan. This zone is

surface layer, forms over calcareous loamy sand or till defined not only by temperature and frontal movement,
and develops a calcareous horizon as calcium is moved but also by changes in vegetation; the zone includes
upward by evapotranspiration, plants and animals of both northern and southern

affinities_ A gradual transition is evident from the
o Solonchak, a dark poorly drained soil also forms over a continental climate of western Minnesota to the maritime

calcareous substrate, climate east of Michigan. The Lake States are located in
latitudes between those that receive a surplus of radiation

Soils in Minnesota differ considerably from those in energy (maximum in the tropics) and those that receive
Wisconsin and Michigan. Much of southwestern
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less than average amounts (minimum in the arctic). This those in 18"71, lg9 t the mid.-.1930's .aridthe late 19g()':!;;_
difference results from the angle at which the solar rays Extreme precipitation may aIso occur as in I993
reach the earth and contributes to considerable energy

exchange modified by the influence of the rotation of the Thunderstorms are a frequent summer occ_:_rrence in the
earth and by the presence of the Great Lakes, The Lakes Lake States and provide m_ch of the summer moistu_e.

greatly alter air flows and act as huge heat sinks, absorb.- Tornadoes are most common in the so_thern and western
ing heat in the summer and autumn and thus cooling the portions of these States bt_t may occt._r ia the northern
land near the shore while releasing heat during autumn forested areas. The _ess freqt:_entdownb_:_rsts tha_
and winter, warming the land near shore. There is accompany passage of very strong thunderstorm fronts
considerable difference from winter to summer in the are most evident in the northern areas_ The snow belts

amount of energy available for warming the land surface, that receive massive amounts of winter precipitation, the
a difference that is increased in winter by reflection of lake breezes that affect fog fi)rmation, and their contrib_J._

energy from the snow-covered surface. The large area of tion to stabilizing climate during the summer and autumn
the Great Lakes results in a steep temperature gradient are among the chmracteristics of the take environments_
from north to south especially in the winter

For Minnesota, the Great Lakes have relatively little

Most of the region lies in the humid, continental, cool effect, both temperature and precipitation are typical of a
summer climatic zone, but there is considerable varia- continental climate that is influenced by the rain si_adow
tion. Minnesota tends to be more continental in climate of the western mountains. Moisture in the maritime air
with hotter summers and cooler winters than Wisconsin flowing from the west is lost as the air rises over the

and Michigan. Precipitation also varies increasing from mountains. Precipitation, both winter and s_m_mer, is
northwest to southeast. The region as a whole may be relatively tow and is concentrated during the summer

characterized as one with snowy, cold winters and mild while summer evapotranspiration is high_ Temperatures
to warm summers during which precipitation is fairly are higher in summer and lower in winter and drought is
evenly distributed. The jet stream is frequently overhead more frequent than in either Wisconsin or Michigan_

or south of the region in winter and north in Canada Thunder storms are more frequent in the southern
during the summer. Highs and lows move rapidly across counties than in the north.
from west to east resulting in an active climate. Differ-
ences between seasons are well defined and change The Great Lakes have considerable influence on
between seasons is often rapid and dramatic especially in Wisconsin's climate. Temperatures along Lake Michigan

spring and fall. are cooler in summer and warmer in autumn and winter
than to the west, accounting for the southward bend of

The jet stream develops wavelike patterns, a southward the climatic and vegetational transition zone (and for

wave may bring up warm, moist air masses from the successful cherry culture on the Door Peninsula). Lake

Gulf of Mexico while a northward wave may bring down effects are also evident along the Lake Superior shore-
cold dry arctic air. When the jet stream lacks the wave line, an area that experiences heavy winter snows.
pattern, it may bring in air masses from the Pacific that Temperatures are higher and rainfall lower along the
gradually lose moisture and often reach the Great Lakes western side of the State than to the east. Mean annual

as dry and mild air. Replacement of a warm air mass precipitation varies from 28-34 inches in the north and
with a cold one or vice versa involves frontal, develop- west to about 32 inches in the southeast. Estimated
ment with strong temperature differences between the evaportranspiration varies from 18 inches in the north
contrasting air masses. Differences in barometric and east to 24 inches in the southwest and extreme

pressure between the air masses often produce strong southeast where growing season water shortages are
winds as air moves from areas of high to low pressure, frequent. Mean January temperatures range from 10-14 °

F in the north to about 20" F in the south, while mean

Shifts of the jet stream, rotation of the earth, and move- July temperatures vary from 66°68 ° F in the north to 72-

ment of air masses combine to produce anti-cyclones and 74° F in the south. The number of frost-tYee days
cyclones_air masses rotating respectively either increases from t00 in the northeast to 160 in the south.
clockwise or counter-clockwise and moving in an

eastward direction. The Great Lakes themselves alter the The Great Lakes are also a major influence on

amount of precipitation whether snow in winter or rain in Michigan's climate in both the Upper and Lower
summer as well as the cyclonic activity. The region is Peninsula, where proximity to Lakes Superior, Michigan,
one with considerable storminess in autumn with and Huron result in heavy snowfall in winter and rainfall

unexpected wind shifts and strong winds. It may also in summer. Despite being between Lakes Superior and
occasionally be impacted by severe droughts such as Michigan, the average frost-free period inland from the
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History of the Lake States Fores%: Natural and Humat:_ _mpacts

Forest _\ Stearns _

INTRODUCTION oak, open bogs, and scattered areas of burned or
windthrown timber. These forests were diverse in

Forests in the Lake States are relatively young, dating to species ranging from pines on the sandy soils or hard-
the retreat of the ice sheets of the Wisconsin Glacial wood and mixed hardwood-conifers of the more fertile

Epoch 10,000-14,000 years ago. The tree species, loams to the swamp forests of cedar, spruce, and larch.
shrubs, herbaceous plants, microorganisms, and inverte- They varied in age from young stands largely of aspen/
brates, as well as the birds and mammals of these forests birch, pine, or maple, to older strands mostly of pine,

survived mostly south and east of the glacial borders. As hemlock, or northern hardwood that ranged in age _rom
the ice retreated, they migrated northward not as intact 250 years to over 400 years. These forests were not
forest communities but individually as species popula- uniform and were always subject to change as a result of
tions. The forest communities that developed were often increasing age, natural succession, wind, _Sre,or other

short-lived and changed as the climate shifted and as disturbance.
other species reached the area. Much change was driven

by natural forces: the opening of new habitats, climatic These forests owe much of their diversity to the exten-
fluctuation, successional processes, and disturbance by sive continental glaciations, especially the last. The
wind, fire, disease, and insect infestation. These factors Wisconsin epoch persisted for at least 25,000 years and

still operate. In addition, change resulted from human produced a complex pattern of landforms, from level or
activities as varied as the hunting practices of the pitted plains to steep morainic hills, and left the land
PaleoIndians, clearcutting, selective logging, effective surface with expanses of outwash sands, lake clays, or

fire protection or dam building. In the northern forests, extensive areas of unsorted till. The tills ranged in
disturbance was the key factor in change, and it remains texture from sand, silt, and clay to large boulders. Only
so today, west central portions and southwestern Wisconsin and

adjacent Minnesota were untouched by the physical
Each of the Lake States was heavily glaciated; each has a action of the ice, but even there, the periglaciat climate

distinct climatic regime, an individual mixture of soils precluded survival of all but the most cold tolerant
and of vegetation and a similar but discreet logging species.
history.

As the climate warmed during the retreat of the last
This paper provides a brief history of the Lake States Wisconsin ice sheets between 14,(X)()and 10,000 years

forests as a whole and also notes some differences among before present (BP), trees, other plants, and animals
the forest histories of the three States. began dispersing northward and westward to re-colonize

the land. Each species moved independently from their
ice age refuges_some from the southern Appalachians,POST-GLACIAL CLIMATE AND RETURN

OF THE FOREST others from the Ozarks, the central Great Plains and thesoutheastern Coastal Plain. Since individual species
disbursed at different rates, they arrived in the Lake

When the first European settlers reached the Lake States States at different times and under different climatic
they found, in the south, patches of upland hardwood

conditions. The forest communities that developed wereforest interspersed with grassland, savanna, and open wet
often relatively short-lived as the climate changed andmeadow. The northern forests appeared as vast areas of

hardwoods and conifers within which were found many additional species acrived.
lakes, impenetrable swamps, patches of scrubby pine or

Most of our species had evolved prior to the advent of
the :iceages and had often been influenced by disturbance
during 20 to 30 million years of the late Tertiary period.

_The author is Professor Emeritus, University of Wiscon-

sin-Milwaukee. He currently resides in Rhinelander, "Only 14,0(0) years ago, tundra and spruce-pine wood-
Wisconsin. This manuscript was originally prepared in land covered much of what is now the eastern United

October 1995 for the Lake States Regional Forest States" (Davis 1969). Spruce and larch had grown close
Resources Assessment, Lake States Forestry Alliance.
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to the tundra or on the ice margin and during re-advances The past t,500 years have shown considerable variation.
of the ice some of these stands were obliterated and new A warm, moist period began about 500 BC and lasted
are found as buried forest. Much of the Lake States was until about 1300 AD. This was followed by the cool and

still covered by ice. Larch and spruce that had formed drier but stom_y years of the Little Ice Age and then the
extensive fbrests in the Great Plains 14,000 to 12,000 warm "corn" climate from 1930 to 1970 AD. Climate

years BP (Before Present) were the first tree species to also varies from year to year as influenced by changes in
follow the retreating ice sheets northward. They were atmospheric and oceanic circulation, volcanic eruptions,
followed by jack pine, red pine, and balsam fir 11,000- and simitar events. These have resulted in the now

t0,000 years BP. White pine arrived in southern Michi- familiar effects of E1Nino in the Pacific Ocean and the
gan about 10,000 BP, in Wisconsin 9,000 to 8,000 BP year of the two winters (1883) when Krackatoa erupted
and in Minnesota between '7,000 and 5,000 BR in Indonesia.

Deciduous species were atso entering the Lake States: Throughout post-glacial time, shifts in both temperature
oaks from the south between 11,000 and 10,000 BP and and moisture have been common and have often per-

maples moving northward and westward several thou- sisted for several hundred years. The "Little Ice Age"

sand years later. Sugar maple reached northern Wiscon- that lasted from the mid-1400's until the mid-tS00's is
sin and Michigan only 7,000 to 6,000 BR The most the most recent example. The major fires of the more
recent arrivals were American beech that entered the recent past were favored by climatic fluctuations of

Upper Peninsula about 4,000 BP and Hemlock that relatively short duration. In addition to climatic shifts,
reached its western limit in Wisconsin about 1,500 BR Lake States forests have throughout postglacial time been

The pollen record has not been examined in as great subjected to much natural disturbance.
detail for shrub and herbaceous species, but they too

migrated northward and westward to become part of the EARLY HUMAN ACTIVITY AND NATURAL
forest communities that we observe today. DISTURBANCE

A slow warming, starting about 16,000 BP, had begun to The first two-legged tourists (PaleoIndians) were few in
result in retreat of the continental ice sheets. However, number and were primarily hunters of big game. They

between that time and the final retreat of the ice (about generally made their camps at the juncture of flowing
9,500 BP), there were numerous re-advances of various rivers. These hunters may have helped to eliminate the
glacial lobes. Between 10,000 and 8,000 BP, the large grazers--mammoths, mastodons, giant beavers,
Midwest sustained a somewhat abrupt change to a and similar herbivores that may well have influenced

warmer and relatively moist climate that favored spruce early forest development. As the climate became warmer
and pine. As the warm conditions continued, drier and drier about 7,500 BE other human groups followed.

conditions became the rule (8,000 to 3,500 BP). By Between 7,000 and 6,000 BP many more hunters were

7,000 BE grassland and savanna had expanded from present. Some used copper spears while others fashioned
western Minnesota into southern Wisconsin and Michi- arrowheads from silicified sandstone. Copper was traded

gan. This "Prairie Peninsula" also extended eastward extensively. Many village sites have been found. Cooler
from Missouri and Iowa across Illinois and Indiana and climate prevailed after 3,500 BP but with many fluctua-
into Ohio. Farther :north, oak and white pine forests tions. Warming began again around 3,000 BP (1000
flourished. After 3,500 BE the climate again became BC).
somewhat cooler and more moist permitting westward

spread of the deciduous forest. Within these several time The Hopewetl phase, related to the middle Woodland
periods there were numerous fluctuations as well as culture, developed in Ohio and Illinois and by 200 AD
variation in climate between northern and southern had spread into Michigan and Wisconsin. Villages,
portions of the Lake States. usually located on river banks or islands, varied in size

from 2 to 5 acres; some villages were much larger. This

Climate and vegetation changes have been deduced from culture collapsed about 400 AD amid unsettled times
studies of pollen and other materials (charcoal, wood, when large populations resulted in increased competition.
snail shells, etc.) deposited in bogs and lakes, from The middle Woodland culture that became prominent

varves (layers in lake sediments) and from plant distribu- about 800 AD prospered until about 1300 AD. Village
tions. Sediment layers in major rivers also provide locations shifted to the southeast shores of lakes, and

evidence for periods of excessive rainfall and major wild rice became a part of the diet. A warm period about
floods. Recent fluctuations in climate (e.g., the Little Ice t200 to 1250 AD preceded the "Little Ice Age." For a
Age) can be interpreted from records of ocean ice, plant time after 1400 AD, few Indians were believed to be

disease epidemics, movement of mountain glaciers, tree present in much of the northern forest. However, in the
rings, and other data. 1600's other tribes were driven westward by the advance

of European settlers from Canada and the Atlantic coast. 9
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The Chippewa (Ojibwa) reached the Apostle Islands American tribes were frequem: -_,r_,,:'_i_c-, _i_c,.c,,'_,'_::,_e
about 1680 AD coming into conflict with the Sioux resolved peacefully, but more of_c__vi,._i,.:r_l,, _, :Ale-
(Dakota) in Minnesota. Other eastern tribes were driven giances changed. Efforts of if>: }'i_gli_h !ari!i*c'_2 i_,_,:_l,,_e_t

into Lower Michigan and then Wisconsin. By the early the fur trade and their eftbr_s a_ u_ke ,::o>_r_!_t _thc
1700's, following contact with Europeans, disease had region, first f,rom the Free,oh arid _h_::nfrom the Ameri-
greatly reduced Indian populations. (Some estimates cans.
suggest a 95% reduction). However, it is clear that
Native Americans influenced the Lake States forests long Indirect effects on the forests resuhcd _ic,m _ctix itie_ of

before European settlement began. Their influence was Indian populations, including hear) hu _ti r_ prc,;:_._.reon
greatest on fire-susceptible communities such as savanna, beaver and large ungulate popuf;uiofa:_that rc_h_ced
grassland, and pine forests. These were intentionally grazing, browsing_ and fl(x:_dingof ic,>_la,,_d_ The I_dian
burned for ease in travel or to aid hunting. Sometimes populations also declined both as a rcsul_ of w:_rfare as
considerable areas were cleared for cultivation or around well as of spread of European diseases Village_ were

settlements for fuel wood and to build stockades. In eliminated lowering agricultural acti,,ity_ Wi_dI?re

some locations, long "fences" of brush were constructed probably increased in some areas while in o_hers it
to funnel game to the hunters, whence names like "Fence probably decrease& These years included _.helater part
Lake." The Indians also transported native plants for of the "Little Ice Age," a period with an m_set_led and
food, medicinal, and ritual purposes, variable climate during which India_ legend no_ed a_

least one catastrophic fire, Reductior_ in beaver_ deer,
The "Little Ice Age" may have had a direct effect on the bison, elk, and moose may, in a small u,:ay_ha,,e encour.-

origin of the forests that so impressed the early settlers, aged forest reproduction although ff'_eeffect would have
The generally cooler climate was attended by greater been small and localized_ The growing _mr_ber of

frontal activity (storminess), and cool moist periods were European reside_ts (mostly of Fre_ch and mixed
interrupted by warmer, drier ones, and even drought, heritage) and the knowledge gained from the m:_merous

These conditions may have favored the development of explorers clearly provided the basis for more rapid
the massive stands of white pine and hemlock that exploitation and agricultural developmer_t.
appeared inexhaustible to the settlers. In 1850, many of

these stands were at least 250-300 years old. Some Well before the end of the War of 1812, Americans had

included two or three age cohorts indicating several begun to move into what would _come the Michigan,,
periods of disturbance. The landscape also supported Wisconsin, and Minnesota territories, to explore and
patches of aspen and white birch as well as young stands trade. After 1815, they began to administer the territories
of hardwood and pine. Fire return frequency in the pine and to gradually take over the fur trade.
forests ranged from 20 to 150 years, but many of those

fires were not catastrophic in nature. The General Land Offk'e and _he

Windthrow was the most serious disturbance in the Pre_ttlement Forest

hardwood stands where return time of catastrophic During the early 19th century, major land purchases arid
blowdowns has been calculated (based on current storm various treaties resulted in immense areas of federally-
frequency) to be over 1,200 years. Less severe storms owned land. The Commissioner of Pubiic Lands and the

were and are much more frequent, and their effects range General Land Office were responsible for the disposal of
from loss of individual stems to major damage over large such lands in ways that would er_courage settlement and
areas. Less dramatic climatic fluctuations such as major benefit public needs. Before these lands couh:t be madesummer and autumn droughts favored the slash fires of
the recent past. available for sale to individuals or for grants to Staes tbr

schools, railroads, etc, a survey was es,_,ential to locate
and divide the land into townships and sections. As the

The early European visitors appeared to have had little land was surveyed, the surveyors were asked to repor_ on
direct impact on Lake States forests. The French the natural features present including lakes and streams

controlled the region but had not explored westward and on the land's agricultural value. The surveyors
before Jean Nicolet landed near Green Bay in 1634. located section corners in reference to witness _rees that

Their period, one of exploration, missionary efforts, and were blazed, measured, and recorded in their notes.
fur trading, lasted until it was ended by the British These records of witness trees have been studied and

capture of Quebec in 1760 and the treaty of Paris in 1763 combined with knowledge of soils and natural fi_:atures to
that ceded the region to the English. Small settlements provide a quantitative picture of what is called the

that had been established as trading centers, army posts, ,,presettlement, vegetation.' " This record provides the
and missions persisted through the English period (1763 base tbr comparison of past with present vegetath:m
to 1815) and were then foci for American settlement. (Plate 1a, b).During both periods, conflicts with various Native
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The land survey began in Michigan in 1826, in Wiscon- were soon altered to carry lumber southward to Missis-

sin in 1832, and in Minnesota in t847. In each State, the sippi river towns including St. Louis. From those towns,
survey began at the southern border and proceeded lumber soon moved westward by rail into the Plains.
northward. Although very useful, this record provides
only a %napshot in time" of the forest before logging When the pine supply in the Lower Peninsula declined,

began, large log rafts were towed from Ontario and the Upper
Peninsula to Saginaw. However, rafting had limited

As the nation expanded, so did the demand for lumber, early use on the Great Lakes. Later, log rafts were used
Towns that were only frontier settlements in the early effectively between 1923 and 1972 to bring Minnesota
1800's grew rapidly into cities, at first drawing on their and Canadian pulpwood to Ashland, Wisconsin. Rafting

immediate surroundings and then reaching out for was relatively inexpensive and an appropriate means of
building materials. By the 1840's, lumbermen in transportation on large rivers but it often proved risky on
Pennsylvania, New York, Maine, and New Brunswick the Great Lakes. In the 1870's and 1880's, railroads

{k)undtheir supplies of white pine becoming scarce and began to spread into the northern forest, and both logs
their profits declining and so they looked westward to and lumber became major revenue items for the rail-

supply the ever-growing demand. Although some roads, especially in Michigan's Upper Peninsula,
logging took place well before legal title to the land was Wisconsin, and Minnesota.

established, major development began after the land was
surveyed. As in the East, white pine was considered the As the timber industry matured, many changes took place
only species worth logging in quantity. Easily worked, in the social and physical arrangements and in manufac-

light and strong, white pine floated well and so was turing processes. In the roughly 60 years that white pine
readily transported from the woods to the mill. The Lake was king, lumber mills shifted from reliance on water
States were viewed as having an ample supply, power to steam power. Waste wood from the mills

provided ample fuel. The slow sash saw was replaced by

THE WHITE PINE ERA the muley saw and the circular saw. Although circular
saws were retained for various uses, their wide kerf

White pine logging began in earnest about 1836 when the wasted much wood and they eventually gave way to the
first white pine was shipped east from central Michigan. band saw. Larger mills usually had several types of saws
Logging also began in Wisconsin and along the St. Croix and also added planers and other equipment. Mills grew
River :in Wisconsin and Minnesota. The cut accelerated from primitive ones that required only two or three men

to operate to complex facilities that employed hundreds
rapidly continuing for over 50 years. Logging followed a
similar pattern in each of the Lake States. The white of men, and production increased from a few hundred

board feet per day to hundreds of thousands of board
pine harvest reached a peak between 1890 and 1910 by feet. To provide the raw logs, the wood crews expanded
which time virtually all of the merchantable pine had

as well. Camps became much larger and more expen-
been cut or destroyed by fire. Sive, although most remained relatively primitive. In the

woods during the 1870's, the crosscut saw began to
Pine logging usually took place during the winter with replace the ax.
the loggers living in camps scattered throughout the

forest. The logs were stacked along stream banks where Shingles, at first a major byproduct, were joined by other
they could be floated to the mitt on the spring runoff.
Frequently, small dams were constructed on feeder products including lath, bowls, kitchenware, barrels,boxes, and furniture. In the Saginaw area, where sawmill
streams to store water to assist ia the log drive. As more

waste was used as fuel to evaporate the brine, salt was a
companies began to use the same large streams, boom

major byproduct.
companies evolved to better control the log drives and to

sort logs from different owners. Lumber mills were The rapid spread of railroads resulted in a large demand
usually located along large rivers or where major rivers for ties, timbers, and poles while the developing citiesentered one of the Great Lakes. Lumber from western

also needed wood, not only for housing but for plank
Michigan and northeastern Wisconsin was transported by sidewalks and other needs.
schooner to Chicago and other Lake Michigan ports
while lumber from Saginaw and ports on Lake Huron

While supporting the explosive growth of the Midwest,
was shipped to destinations such as Buffalo and Syra- the white pine era was one of increasingly rapid and
cuse. Later, schooners were supplemented by barges and

often wasteful exploitation of the {brest resource. Oa the
steam-powered tugs. Log rafts were the first form of
transportation on the Mississippi, Wisconsin, and other pine lands, the impact of logging was amplified by

major rivers. When mills were built upstream, log rafts frequent and often catastrophic wild fire.
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In the early 1880's while white pine logging was still in mining _imbers, rough lu.,__bc°nt;_ [_.._li_.}.!_:_:_i_._,::k

full swing, another vigorous but short-lived forest reproduces irregularly and ont_, u_d_::r_i_citi,: ,,i_" _,_.t
industry came into being, climatic conditions, So_ it is probabi_'. !t_,_ _i_e}_'_,,

able measure for the absentee of he_!_',ck if? !_:_rg_.::ar_.:as<_f
Hemlock and _he Tan Bark Industry

today's forests.

Eastern hemlock was common in Michigan especially in
the western Upper Peninsula and was abundant in much THE HARDWOOl) ERA AN D R A _LR_'_)A[)5
of northern Wisconsin. It grew in mixture with both

white pine and northern hardwoods often forming dense As the supply of white pine deciir_c,d_th_' i_._b_:or_._cn
stands, many of which were of considerable age. In considered their next move. In the I_49i_)_._i_ ,a.'a:_;_:I_,:a_

hardwood areas, hemlock was often associated with that for Michigan, and soon fi_rWi_co__-,in, t_c ,_vhi_ep ir_e
yellow birch as well as white pine. Hemlock often bonanza was over. Many large and s_i__._ItIu_'_b_'.'r__-_e__

occurred on somewhat poorly drained soils of low picked up, sold their holdings and ir,_e,_ted c"i_;e_h_:re.
fertility, but it was also productive on more fertile mesic Some moved to Duluth to take advantage of Mi__;ota

upland hardwood sites, pine. Others moved to Oregon, Calif\,_nia, \V:_>d_ir_gton,
and Idaho, or to Texas and Louisiar_a.

During most of the white pine era, hemlock was consid-

ered worthless. The wood was brittle, prone to However, some, especially the larger operators familiar

windshake and splintering, weak and coarse-grained, with the hardwood resource in _he Upp,er Per_in:sula.,
However, in New England and later in Pennsylvania, bought more hardwood lands and built r_ew ___i_Isor

hemlock bark was widely used to convert hides into converted their current mills to hardwood producti_n. A
leather, and tanneries were often located near sources of few companies, mostly from northeastern Wi:_co_>;in_had

hemlock. After the Civil War, the livestock industry also had experience in logging and marketing hardwood

began to expand in the Midwest, and soon large numbers mostly to flooring, furniture, carriage, and other spedatty
of hides became available from the slaughterhouses of factories. By 190X.),several of these Wisconsi n compa-
Chicago and other Midwestern cities. Beginning in the hies had atso purchased _brestiand, both pine and
mid 1880's and continuing into the 1920's, hemlock was hardwood, in the Upper Peninsula a_ wdI as i_ central
cut heavily as a source of tan bark and soon also for and northeastern Wisconsin,
rough lumber.

Since hardwood logs float poorly if at all, transport of
Hemlock bark was not easily transported, and at first it logs from the forest to the mitl shifted from water to rail.

was moved by ship to tanneries in Racine, Kenosha and A successful lumberman in the hardwood era required
Milwaukee. By 1909, Milwaukee was the major tanning rail access to large blocks of land and an expensive mi_l
center of the world. As the railroads extended into to effectively deal with the diverse produc_s available
northern Wisconsin and as companies made increasing from the species mixture typical of the hardwood torest..
use of logging railroads, the tanneries moved north to be In the hardwood forest the lumberr__en fount!, inter-

near the source of bark. The market for hemlock bark mingled, many differem hardwoods maple, birch, ash,
lasted until other materials (Quebraco bark and various basswood, and elm and some con ifers._-heml(mk, cedar

chemicals) came into use in the 1920's. and fir each with special attributes and uses, fincontrast,

the lumbermen who had removed the pine forest had

Peeling of hemlock bark provided jobs for loggers during been dealing with only a _ew species and prima,rily with
the summer when hardwood logging was not feasible, white pine.
The peeling season lasted through May, June, and July.

A spud or an ax was used to loosen the bark in 4 to 4.5 ft The transition from pine to hardwood logging was often
lengths, and the slabs were piled to cure. Before logging rapid. In the mid-1890's, several experienced and well-

began again in the autumn, the bark piles were removed financed companies had moved quickly into hardwood
and shipped to the tanneries. The piled bark was scaled logging. Each purchased large areas of hardwood timber

in cords with an average of 2,260 pounds per cord. in Michigan's Upper Peninsula (while the price was still
Some companies might peel as much as 3,000 cords a low) in or near locations where ihey alreadv had hokl-
season. At first, the peeled logs were left to rot in the lugs.
woods where the branches and remains of the crowns

added to the summer fire hazard and the .peeled logs were Railroads were built to provide access to the timber anda nuisance when logging the remaining trees. In later
to markets, Other investments were made to t_tilize by-

years, the hemlock logs that remained after peeling were products, and company town,_;were created, When a

......... cut and moved out of the woods to be used for ties, railroad from Munising on Lake Superior to the mai,n14



iine {)fthe Chicago Northwester;r_ a]ong Lake Michigan For some companies, woods operations atso changed
was constructed, it attracted several businesses such as a from large company-owned camps to elimination of all

cooperage firm planning to use elm in production of woods operations° Instead, for togs the company would
barrels while another company constructed a mill to use depend upon small independent operators or jobbers_
swamp cedar. Soon, Cleveland-Cliffs tron Company The company usually retained the timberland but

purchased 84,0(X) acres and the railroad. That company contracted with the jobbers to produce a given amount of
ctearcut the area removing trees and limbs of all species timber for the mill. The jobber might be told which
with the better material going to veneer plants or for use tracts to cut or he would locate the timber and negotiate a

in supporting mine shafts and much of the rest to pulp price for the logs in advance, betting on the weather and
wood or fuel wood. Small and rotten material was his crew. The jobber set up his own camps which might

removed from the forest and shipped to the wood be moved every year or two. Railroad camps using

chemical plant. Such a complex operation depending modified railcars were sometimes used to increase
upon a rail network to collect and distribute wood was mobility. Company towns replaced camps especially for

typical of several large cornpanies, firms that had a mitt within a substantial land base.

Rail access was essential. In the Upper Peninsula, most During the hardwood period, several firms experimented
railroads were built at standard gauge so that they could with selective cutting but most soon returned to

carry heavier loads and so that rolling stock could be clearcutting (thus limiting the life of the mill), tn
moved directly onto the trunk lines that crossed the addition to the timber, clearcutting utilized most small

peninsula from east to west. tn Wisconsin, the main trees and often some of the slash, tn Wisconsin as well
trunk lines such as the Wisconsin Central, Chicago as in the Upper Peninsula, hardwood logging, like the

Northwestern, and Chicago, Milwaukee and St. Paul earlier pine logging, left few standing trees. Fires in the
Railroads had, by the late t880% extended northward dry slash, although usually not as hot as those during the
into the hardwood country and then beyond. One of the pine era, consumed the surface debris and resulted in

first true logging railroad began operations in t88t. It open "stump pastures." These fires were often set to
used the cheaper nan'ow gauge as did many other such clear the land for farming or were started from sparks

logging railroads in Wisconsin. The last Wisconsin thrown by the railroad locomotives.
logging railroad ceased operations in the 1940%, but in
the 60 years intervening, about 250 different short lines After the forest was removed, the lumber companies
had served both pine and hardwood loggers. In addition frequently advertised the cleared land for sale as prime
to the railroads, other steam-driven machines like the farm land. Earlier, this had also been the case during the

steam hauler, a locomotive with crawler tracks operating pine era when repeated fire had been even more destruc-
on ice roads, were used to move logs from the woods to tive and the sandy soils supporting pine were even less
the mill or the railroad. In the 1920%, gasoline powered productive than those under most hardwood stands. Cut-
tracked vehicles served the same purpose, over land was a liability save tbr those few companies

that were attempting to practice sustained yield forestry.

In 1870, the Lake Superior and Mississippi Railroad
linked St. Paul and Duluth and opened large areas of pine After the widespread pine logging, some forests had

to logging. Earlier, in the late 1850%, rail lines serving begun to regenerate, but many pine areas lacked seed
the new agricultural areas of western Minnesota were trees, repeated fires had eliminated reproduction, organic
expanding. Documentation of logging railroads in matter was consumed, and the soil degraded. These
Minnesota is limited, but most were probably standard conditions favored open areas of brush, grass, and sedges

gauge lines to connect with the trunk lines heading (i.e., "stump pastures") and establishment of pioneer
westward, species_aspen, white birch, and cherry greatly changing

the previous species mix. Occasionally, some residual

Changes During the Hardwood Era pine, a less intense fire and absence of repeated burning
permitted the regrowth of pine. Much of that second-

During the hardwood period, land holdings grew larger, growth pine has already been or is now being harvested°
By 1913 for example, Cleveland Cliffs, then the largest
land owner in the Upper Peninsula, held a total of 1.5 "Stump pastures" and other open lands were also
million acres. Many other companies such as the common in cut-over hardwood areas where the land
Wisconsin Land and Lumber Company of Michigan and surface was disturbed. These openings persisted where

the Ford Motor Company also developed large holdings, heavy sod had fbrmed and where "frost pocket" condi-

The period from 1900 to the 1940% was one of rapid tions existed. In other cases, regrowth from roots and
change in transportation from water to rail and finally to residual seedlings was abundant although the resultingstands are tess diverse than the original ones, and sugar

gasoline and diesel trucks, maple usually became dominate.
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There were several early efforts at reforestation such as a Forests. Experimental planti_g.';., _rsery _,.,_.._die:,_,__i
private venture in central Wisconsin in 1876 that used numerous other pr@ects _tilized tab_:_rarid d_c_:_pi_ort

witd seedlings. In 191t, Wisconsin established a nursery provided by the CCC and other emerger_c)/!_r_i_gfarn;:,_
at Trout Lake from which seedlings were used :in 1913 to (WPA, CWA, and PWA). After 1946, work _ the ;S_a,,_io_
create the Star Lake Plantation. In Minnesota, the first and field sites expanded greatly. ()r_ Ja_t_ar) 1.,_966 the

State tree nursery was created in t903, and the first Lake States Statiop_was joined wiI:h the Ce_tral Sta_.:es

seedlings planted in 1914. However, additional Minne- Station to become the North Cer_tral Forest _i;xperi_er_t
sota nurseries were not authorized until the 1930's when Station. Research continued; some projects were

tree planting expanded greatly with the help of the CCC combi ned and others were beg_ n w ite the he_xkIuarters
as was also the case in both Michigan and Wisconsin. In remained in St. Paul.

1925, the Nekoosa Edwards Paper Company hired a
forester to start the first industrial forestry program in The Great Depression gave m_ior impetus to refiwesta_-
Wisconsin and establish a tree nursery, tion through the programs of the federal govermner_t_ tn

t 929, there were extensi ve tracts of tax.-delinq_er_t kind

The Tree Farm program initiated by the forest industry in in each of the Lake States. The Forest Service acquired
the 1940's was also successful in promoting planting and many of these ctearcut, burned, and barre__ lands i_
forest management on privately owned tracts, The cooperation with the States. With the advent ot the

"_ rimpetus for forest planting had been building with the Civilian Conservation Cop (CCC), large forest t_urseries
growing realization that agriculture was not an appropri- were developed and pine plantations were established.

ate land use in much of the north and that tax delin- Many of these pine plantations as welt as the regenerated
quency threatened the survival of the northern economy, hardwood stands now range from 60_.80 years of age and

are producing wood. Fire fighting was anot:her major

As part of an attempt to better manage its lands, Cteve- effort of the CCC vital to the refk_restation pr_:>cess.
land-Cliffs hired professional foresters and in 1905 Effective firefighting required the building of truck trails
started a nursery and soon began to establish plantings to provide access to fires and to recreation facilities that

near Munising. This effort faded in a few years as did were also being created.
selective cutting and sustained yield experiments.

However, the program emphasis on fire control proved Federal and State Policies in
valuable and in 1910 resulted in the formation by the Relation to Forest Lands
industry of the Northern Forest Protective Association.

This was later augmented and later replaced by State and, Throughout the 19th and early 20th centuries, federal and
later, federal activity. State policies had favored widespread and intensive

logging. It was viewed as a way to clear the land and
White pine blister rust reached the Midwest around 19t0. provide roads and other infrastructure that would lead to

It was introduced on infected nursery stock brought in the rapid expansion of a permanent agricultural economy
from France and Germany because tree nurseries in the as well as to creation of wealth that would accelerate

U.S. could not meet the demand. This serious disease other development. The forest area appeared so vast that
precluded the use of white pine and slowed interest in few were concerned that the resource would be ex-

planting. Other less productive species (Jack, Scotch, hausted. Various treaties ihad left the federal government
and Austrian pine) were planted while only recently has with immense areas of _and and the desire to have it

white pine been accepted as a viable choice for manage- settled. For these purposes, as new States were formed,

ment. they were granted lands for a variety (_fpurposes, fk_r
example, to stimulate the building of railroads_ or to

In 1923, the Lake States Forest Experiment Station support schools (e.g,, the 1862 Morrill Act). ()ther
(LSFES) was established at St. Paul, Minnesota, with a federal legislation designed to provide lands t_.._settlers
staff of five foresters and one clerk. Initial activity was included the Military, Bounty Land Warrants (185()'s) and
directed to problems of the cutover, i.e., reforestation, the Homestead Act of 1862 as well as cash land sales to

fires, and economic factors. Cooperative efforts were individuals. However, much of the kind gray,ted or _;oki
emphasized as was timely publication. Prior to establish- to individuals ended in the hands of speculators or

ment of the LSFES, planting had become an important lumber companies and much of the land granted for
State activity, but information was needed on effective railroad construction that was eventually purchased by
techniques and on probable success under different lumbermen.
conditions. The first Lake States Forest Survey was

begun in 1933 and by 1938 volume and yield tables had Usually when lumbermen acquired stumpage rights or
been developed for most species. During the Depression title to timbered _aad, they cut the timber as r_._pkttyas
years, much Station effort was expended in support of possible and moved on. Several m_:_}oreconomic
work in the already established and new National depressions (t857, t873, and t893) skewed lumbert6



production, but only briefly until the cut was eventually As the pine era neared the end in Wisconsin, tax delin.-.

limited by the available timber. Some large firms held quency was already becoming a major problem, and it
enough land to provide a continuing source of supply for increased drastically when prices of farm products
their mills until business objectives changed or taxes dropped after World War I. At the same time, the value

increased. A .few firms retained lands on which they of both farm and cut-over land fell severely.
practiced s_._stainedyield ibrestry.

Marginal farmers as well as lumbermen, land agents, and
As timberland was cut, tax delinquency soon became a speculators hurt by rising taxes soon began to abandon

general problem° As more land in a county became tax their lands producing another round of tax increases.
delinquent, local governments were forced to raise taxes The property tax had long contributed to the pattern of
on the remaining land to pay Ibr essential services, that in "cut and get out" practiced by the lumber industry. In
turn resulted in more delinquencies. By the 1920's, it 1878, State Park lands were designated in Iron and Vilas
was evident that the best use for the cut-over lands in the Counties, and in 1903, a comprehensive Forestry Law

north was for forestry and not agriculture. The soils were created a Forestry Commission providing for a superin-
not suitable for most crops, growing seasons were too tendent of forests and establishment of a forest reserve.

short, and markets were too distant. After logging A 1910 amendment to the State Constitution permitting
ceased, the subsistence fa_ners were left with no the State to undertake active forestry was invalidated by
opportunity for seasonal employment; the nearby the State Supreme Court halting progress; in 1924, a
markets, logging camps and towns had disappeared and second amendment was enacted that allowed the acquisi-
the marginal farms could not survive. Counties began to tion and management of forest lands as a legitimate State
recognize the considerable problems (and costs) of activity. The first State forest was established in 1925.

serving scattered families and some undertook to zone Ten others have followed with land acquired by ex-
outlying areas for forestry and even to resettle families change or purchase.
from depressed areas.

In Wisconsin, counties are responsible for setting and
The problems created by tax delinquency were universal collecting the property taxes to support local needs,

across the region and each of the three Lake States hence tax delinquent land reverted to the counties. By
devised somewhat different solutions that varied in the early 1920's, most citizens had been convinced that

timing, direction and result. In Michigan, the problem forestry, not farming, was the best use for these lands,
was first confronted about 1890 in the Lower Peninsula and the counties began to take steps to deal with the tax
when settlers on the sandy lands in the north had aban- delinquent land to which they had title. The State acted

doned worthless farms. The State attempted to get these to assist the counties by passing legislation to permit
lands back into private ownership and enacted a Home- counties to establish reserves (i.e., county forests), and
stead Act in 1893 and later approved direct sale of the later to approve entry of these forests under the 1927
land. Much land was returned to private ownership, but Forest Crop law, a law that provided tax relief to owners

most new owners merely cut any timber present and of forest land. Other legislation permitted municipalities
again defaulted on taxes. To keep local government and schools to establish ibrests and a 1919 amendment to

alive, the State had paid taxes on the delinquent lands the Constitution established a mill tax on real estate to
that had reverted to the State but did not have clear title, provide funds for management of State forest lands.
In 1897, The General Property Tax Law was enacted
giving the State full taxing authority and providing for In time, the counties met the challenge with help from
foreclosure of tax delinquent lands. This legislation then University Extension and other State agencies° Costs
vested full title in the State. A Forestry Commission was were reduced in part by zoning and relocation of isolated

named in 1899 and was later replaced by The Public and marginal farm families. Many county forests were
Domain Commission in 1900. Reverted lands and other established, planted, and protected from fire. Today 28
State holdings, that had no value or use in private hands, counties have county thrusts, in aggregate about
were placed in Forest Reserves. 2,288,000 acres, now producing timber and providing

recreation opportunities,
The Land Economic Survey begun in 1922 provided data

that permitted the State and local committees to adjust The situation in Minnesota was similar. Stimulated to
the boundaries of the reserves depending on land some extent by the disastrous Hinckley fire of 1894, a
capability. These reserves later became the State Forests Chief Fire Warden was appointed in 1895 but was
that were much enlarged in 1931. The first forest allocated minimal funding. In 1899, a Forestry Board
reserves, established in 1903, are now the Higgins Lake was created to manage lands granted to Minnesota by the

and Houghton Lake State Forests. Reforestation was federal government. The first Forest Reserve established
begun in 1904, and the Higgins Lake State Nursery was was formed from land donated in 1903. In 1904, the
established. By 1916, Michigan had seven State fbrests. Forestry Board obtained from Congress a grant for an
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additional 20,000 acres not suitable %r agriculture. A purchase a_Jthority a__dexpanded fe,.Ie¢_a!-Statecoopera-
1914 amendment to the State Constitution designated tion on reforestatioF, and fire "' _"_' _ .............

Trust Fund land as State Forest and stimulated reforesta- fives, approaches to encourage private %rests:y, and
tion. The Conservation Commission was created in cooperative educational programs were also included. In

19250 Minnesota, following the action of Wisconsin and the late 1920's, Purchase Linits were created, to obtain

Michigan 2 years earlier, in 1927 enacted a statute called lands for the Nicolet_ Chequamego__ Ottawa, Hiawatha
the Axiliary Forest Law to assist forest owners. This taw Marquette (later incorporated into the Hiawatha NF), ar_d
enabled them to pay a low annual property tax but to be Manistee National Forests. These forests were es_ab_

taxed on the forest crop only once at the time it was lished during the early _950's The result was ,_ ;,.reattv
f

harvested. Tax delinquent lands in Minnesota reverted to accelerate renewal of the forest resource on what _a,.1
the State but were managed in the interest of the counties been wortMess land.
and other entities that had tax claims against that land.

This resulted in large areas being returned to county Industrial forestry began to flourish during the years
control but also left much land in State forests with the from t920 to the mid-t94(Ys with many companies

intermixture forming a complex ownership pattern, beginning to replant burned-over lands, experime.nting
with selective cutting in hardwoods, establishing
nurseries, cooperating with the States i:a flire con_rol,

The Great Depression, National Fores_;s_ hiring foresters, and examining sustained yield ap_

and the Pulp Era proaches. This activity was encouraged by taws stip_atat-..

The Depression of the 1930's shook the financial ing that property taxes could be deferred ur_tit thegrowing timber was finally soh.L Lands were entered
stability of all levels of government as well as of indi- under these plans as well as in the growir_g Tree Farm
viduals and companies and resulted in large changes in
the forests of the Lake States. Much of the area had programs.

recently been logged and burned. Reforestation had The end of WWII is sometimes said to mark the begin-
progressed slowly if at all and communities were still ning of the Pulpwood Era or perhaps more appropriately
recovering from the effects of the post-WWI economy, named the Industrial Era. Although the Pine Era was

The region was in need of massive help as was much of relatively distinct, the Hardwood Era was tess so,
the rest of the country. One result was the expansion of melding into the Pine Era as it began and exhibiting early
public ownership that absorbed much of the tax delin- industrial characteristics even while emphasis was on
quent land in the region. Other federal and State actions hardwood lumbering.
were helpful as well.

However, major emphasis in each of these exploitive
Establishment of the CCC and location of many camps in phases sets them apart. Some of the overlaps appear in
the region vastly increased the rate of reforestation by
providing essential manpower, developing substantial transportation. Pine lumbering depended largely on

water transport. However, during the later part of the
forest nurseries and controlling wildfire. Other measures

19th century, many firms, in northern Wisconsin andsuch as the Northern Wisconsin Settler Relocation

Project were established to help move isolated settlers especially in .Minnesota, were moving logs from the
stump to the sawmill by rail. Railroads were the prin-from marginal farms and concurrently to reduce the cost

of relief for the counties. Farms were purchased and help ciple mode of transportation for hardwood togs, but soon
after 1900, trucks were sometimes used to move k_gs,

given to the families to relocate. Other federal programs first from the woods to railroads and later from the

such as the WPA contributed, woods to the mill. Even so, track transportation of lo_,s,,..
only became common after WWH.The Minnesota National Forest (Chippewa NF) was

created in 1908, and a core area withdrawn from sale by Papermaking was closely associated with tumt._ring.
the General Land Office in 1908 was increased from
public-domain lands and became the Superior National Pulp mills served to utilize the small trees cut during
Forest in 1909. Similarly, in Michigan, the Huron clear cutting of pine and as newer pulping processes

National Forest was created in 1909. Tax delinquency developed to utilize the vast acreages of aspen and birch
increased after 1918 and extensive areas of cutover, that developed on the cutover and burned lands. In
burned over, and exhausted lands reverted to the States Minnesota, paper mills were constructed during the
and counties. 1860's at six locations from CkNuet to International

Falls. In 1872, a ground-wood pulp mill was built at
Kaukana in the Fox River Valley, and a few years later inThe Weeks Act in 1911 had authorized the purchase of

: private lands for National Forests east of the Great 1887, an integrated pulp and pa_r mill was built on the
Wisconsin River at Wisconsin Rapids. These locationsPlains, and in 1924, the Clarke/McNary Act increased
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have continued as major centers for papermaking. Few, Our %rests are recovering from the destruction visited on
if any, pulp and paper mills developed in the Lower them by fire and human need and greed. To continue to
Penins_Jta of Michigan, but pulp producers and users do so, they must be managed wisely and conservatively.

in burgeoned in the Upper Peninsula starting in the 1920's.

The increased use of fiber for building materials such as St[GN_[FICANT EVENTS IN MICHIGAN
ta, ceilotex and wallboard as welt as fbr plywood was a
and :factor. Yet, in t936 there were only six paper mills in the FOREST HISTORY

Upper Peninsula. Much of the pulp wood produced was 18t4 First Federal Land Office in Michigan.
:itj shipped to the large Wisconsin mills. Aspen became an

important pulp species and was also used for shredded 1822 First mill in Upper Peninsula built by US
packing, boxes, and pallets. Later, aspen and other Army at Sault St. Marie.

species became basic components of chipboard and 1825 Erie Canal completed.
similar building products

1826 Federal Land Office survey began in SE

The most abrupt change in the evolution of the industrial Michigan.

era came in the late 1940's with the rapid mechanization t830 A few small sawmills along major streams

of logging fbllowing WWII. The introduction of the in Lower Peninsula began producing for
chain saw and the use of trucks for transporting logs local markets.

_.._ changed not only the woods operation but even the living
arrangements and logger behavior. Increased mechaniza- t836 First large tract of pine land purchased by
tion using tree skidders, hydraulic loaders on trucks, and eastern lumbermen. First lumber shipped
even motorized tree shearers, reduced injuries and labor to east from pineries of Central Michigan.

costs but involved a large investment. Woods labor 1837 Michigan became a state. Federal land
became scarcer and workers demanded better living grants provided funds for state government
conditions, operations, railroads, and schools. Michi-

_i gan has 37,000 residents. Office of
Many of the younger "rubber tire" loggers commuted to Geological Survey established.
work from home and families. The lumber camps that

1840 Copper mining began in the Upper Penin-_i?' had been on the decline during the hardwood era
disappeared by 1950 and the major pulp and paper sula in the Keewanaw. Schooners were

companies (that had acquired immense land holdings) built to transport lumber from Menominee,
obtained their wood from independent jobbers. Many of Muskegon and other towns to Chicago and
these loggers depended on company lands for their elsewhere on Lake Michigan. Used until
timber or obtained it from public lands by bid. The the 1890s and were supplemented in the

jobbers also depended on the big companies for their 1870s by barges.
markets and so lost some independence. 1843 State Land Office created to sell 12,000,000

acres from federal land grants.
The northern forests have been a popular recreation
location ever since the mid-19th century. Resorts and 1850 Michigan population reached 398,000

cottages began to fringe our lakes as soon as the railroads (consisted largely of farmers in the southern
made them accessible. The ease of automobile transpor- four rows of counties) in contrast to about

tation plus the impact of tourist dollars has and is putting 8,800 Europeans present in 1820.
considerable stress on the forest environment, and if not 1853 Court determines that a stream with

better controlled, may destroy both its appeal and many capacity for floating logs is navigable.
of its functions. Gives all individuals equal rights to

streams. Origin of early water laws.
In the immediate future, prospects for the Lake States
forests appear good. Growth exceeds wood removal, and 1854 Marquette Iron Range opened in Upper
most forest managers are giving attention to sustained Peninsula.

management. New silvicultural approaches are being 1855 St. Mary's Falls ship canal completed.
investigated, and the public is becoming better informed.
Climatic change is probably the major threat, although, 1862 Menominee Boom Company formed to

the simplification of the many forest systems may handle logs from the many logging firms onthe Menominee River.
produce unforeseen declines as may infestations of exotic
insects and disease. Increasing human use, especially for 1871 Fires burned 4,000 square miles, from

housing sites, also pose short- and long-term dangers. Muskegon to Lake Huron. Coincident with
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the Peshtigo fire in Wisconsin. Twenty-five 1900 First state land reserves established _br
thousand loggers working in Michigan reforestation,.

forests, t902 State Forestry Commissicm reports that the

1872 t 874 and 1879 major fire years in central success of forest manageme__t depends on
Lower Peninsula. effective fire protection. This was f(_ik_wed

in 1903 by passage of a compret_en_;ive l_ire
1873 1,600 sawmills operating in Michigan, 100 taw that authorized state to take part i_afire

on the Saginaw River. control outside of state fbrest land reserves.

1876 W.S. Gerrish of Clare County builds the 1903 First state forests established in
first narrow gauge railroad changing the Roscommon and Craw%rd counties

lumbering industry in Michigan. (Higgins Lake and Houghton Lake).

1880 Market hunters shipped 100,000 deer Charcoal furnaces in Upper Penim;_._tawere
carcasses from the northern Lower Penin- burning average of' 30 acres of hardwood

sula. per day smelting irons.

1881 Fire burned 1,500 square miles in the t 904 Between 1904 and 19()8, the state sold
thumb and again in 1891. First course in almost a million acres of land, an arno_nt

Forestry offered at the University of about 17 tirnes greater than that entered as
Michigan. Detroit, Mackinac, and tax homesteads. A commission reported
Marquette Railroad completed. The that the state lost about $10.5 miilion on
railroad received land grant of 1,300,000 land sales from 1902 to 1908. Huron
acres. National Forest created.

1882 Peak year for lumber shipment from 1909 Public Domain Commission created
Saginaw (over 1 billion board :feet). absorbing State Land Office and Forestry

1885 Log rafting from Canada and Upper Commission. Forest Reserves established.
Peninsula to Saginaw and to eastern ports 1910 Peak cut reached for Manistique in the

began and continued into the 1890s. Farm Upper Peninsula.

population on sandy cutover land in
northern Lower Peninsula reaches peak, 1913 A reforestation policy is established---
farm abandonment begins in 1888. provides seedlings,

1887 Forestry Commission established to t917 First appropriation to purchase State Park

preserve, protect, and restore Michigan's land approved and Interlochen State Park
forests, soon the Commission legislation acquired.

was repealed. Peak year for Muskegon 1918 Elk introduced to Pigeon River State
(730 million board feet) production. Forest.

1889 Railroad logging pioneered along the

Ontonagon River in the UR 1920 Michigan cut of pine was exceeded byhardwood cut.

1890 Peak year of lumber production in Michi-
1921 Department of Conservation was created

gan. with nine divisions including Fire Control,
1893 General Property Tax Law enacted. Gave Game Protection and Propagation, Fish

)

taxing power to state and enabled foreclo- Culture, t redatory Animal Contro!., PubIic
sure on tax delinquent cutover lands. Lands, State Parks and Education, Conse>

ration Commission established to o_ersee
1894 Michigan Academy of Science was

the Department.organized and soon became an advocate for

forest conservation and better use of 1922 Land Economic Survey established. Over

cutover lands. 11years of the survey, 8.4 million acres

1897 Calculations indicated that total cut had were examined in 18 northern Michigan

reached 162 billion board feet, equal to counties.

29,100 sq. miles_or almost 50% of land 1923 Forest Fire Law enacted providing autho>
area of Michigan. ity for fire control outside of state fl:_rest

1899 State Forestry Commission re-established, preserves.
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1924 Congress passed the Clarke-McNary Act 1946 All state Game Area lands (1,400,(g)0 acres
providing for cooperation between Federal, in northern Michigan) were transferred to

State and private entities on fire control, the Forestry Division and dedicated as State
reforestation., land purchase and exchange, Forests.

:i etc. 1947-1950 Chain saws came into common use in the

1925 Commercial Forest Act created. Required a woods.

permit to cut forest products. Also, a fire 1948 After 6 years of study and controversy, the
year with 3,887 :fires that burned 733,750 Conservation Dep_tment was re-organized,
acres, decentralized, and several new or renamed

1929 Forest campground system began with divisions including both forestry and

Spring Lake in the Fife Lake State Forest. recreation divisions were added to the field

t93 t Purchase orders approved for the Ottawa, units.
Hiawatha and Marquette National Forest t949 Since 1931,642 school forests and 223
units fo:rmed primarily from cutover lands, community forests had been established on

65,433 acres of Conservation Depart,emt
1932 Between 11921and 1932, the state had land (mostly tax reverted).

obtained title to almost 2 million acres of

abandoned land that clearly could not be 1950's Logging camps became rare, none re-

made permanently productive in private mained by 1960. Most large industrial
ownership. There were now eight forest users depended on "independent" jobbers
reserves with 170,000 acres managed and for timber. Motorized and gasoline
105,000 acres in unmanaged, unnamed powered logging machinery became the
units. rule.

1933 Enabling legislation for the Civilian 1960 State Forest ownership reached 3,765,000
Conservation Corps signed by President acres and included 105 campgrounds.
Roosevelt. In time, over 100,000 CCC t 968 The Department of Natural Resources
members reforested 134,000 acres, installed

replaced the Conservation Department that
thousands of waterwetls for fire fighting, had been reorganized in 1948 and again in
and carried out many other valuable 1964-1965. The Department of Natural
activities. Called the "single most produc- Resources was itself reorganized in 1973
tire conservation effort in our history." and in t976.

1934 Conservation classes began in schools. 1973 Department of Natural Resources divided

1935 Land Use Planning Program using results into two branches: natural resources and
of the Land Economic Survey to involve environmental protection, each with its own
local citizens on study committee. Corn- funding.
mittee recommended that over 80% of

1977 Forestry and Forest Fire Divisions were
state-owned lands should remain in state merged and given management responsibil-
ownership, ity for managing 3,800,000 acres of state

1936 Worst year for forest fires in the Upper forest lands and fire and insect control on
Peninsula. all forested lands.

11937 Wood workers unsuccessful strike in the 1983 Michigan Forest Resources: Directions for

Upper Peninsula. the Future_A Statewide Forest Resources
Plan is released giving recommendations_

1940 Michigan Wisconsin Timber Producers 1984 The Task Force on Public Lands Policy

Association formed. Timber sale program provided recommendations for the role of
begun on state land to improve food and the state in land ownership. Strongly

cover for game (deer). opposed disposal of state lands as not in the

1944 Funds appropriated for land purchase in State's best interest.

southern Michigan and for the Porcupine 1988 Forest and Mineral Resources Development
Mountains. State forest lands total nearly 2 Act created fund to promote forestry and

million acres with 13 State Forests under fbrest products in Michigan.
management.
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1990 State Park System downsized because of History of the Organi zation: [a m:I__mk [)_tc _.-_h_r t}_c

budget constraints. Governor creates Department of Natural Resources;. I9<_2 p. 1"7-2_
Michigan Forest Finance Authority to

finance investments in the State's best SIGNIFICANT E_'_EN"""S__: IN MINNESOTA
interest. FOREST HtSTORY

1993 Department of Natural Resources reorga- 1821 A pri mitive sawmill w as e_ec ted at S t,
nized and new department is created by Anthony }::allsto cut _:_:er_ for c<:m_tr'uc-
Executive Order. tion of Fort S.......ac11:i"l_2_,,

1995 Executive Order creates a Department of 1837 Treaty with the (22hippcwa (Oj :ibwa) and
Environmental Quality and transfers its Sioux (Dakota) tribes transferred a large
functions from the Department of Natural area of Indian hinds {o the tinited Stmes.
Resources leaving the Divisions of Wild-
life, Parks and Recreation, Fish, Forestry, 1838 Treaty was ratified

Real Estate, Administrative Services, and 1839 First settlement with a lumber mill named

Law Enforcement. The DNR is again Marine was established on the S_. Croix.

reorganized eliminating the regional field Mill used water power and a mM:fley saw
structure, and began to cut timber in 1839, The mill

was hauled in by steam boat, and whh some

SOURCES FOR SIGNIFICANT EVENTS IN changes, it remained in operation for 5(i)
MICHIGAN FOREST HISTORY years.

1840 Rafting logs and the n lu tuber south ward on

Brewer, R.; Mcpeek, G.A.; Adams, R.J., Jr. 1991. Atlas the Mississippi began using man power,
of breeding birds of Michigan. East Lansing, MI: Within a few years, tows were pushed by
Michigan State Univ. Press. 504 p. steam boats to Winona, St. Louis, and other

river towns. Towing continued even aher
Daw, T.E. as told to R.L. Lehman. Michigan State t900.

Forests: a brief account. Michigan Department of
Conservation. 11)6?. 1843 Stillwater was estaMished and it.'_first

lumber mill built in t 844.

Karamanski, T.J. 1989. Deep w_ls frontier: a history 1847 General Land Office Survey began in
of logging in northern Michigan. Detroit, MI: Minnesota.
Wayne State Univ. Press. 305 p.

1848 Government Land Office opened at St,
Kilar, J.W. 1990. Michigan's lumbertowns: lumber- Croix Fatls selling land in the St. Croix

men and laborers in Saginaw, Bay City, and Valley including sites of St. Paul and
Muskegon, 1870-1905. Detroit, MI: Wayne State Stillwater. Water-powered sawmill was

Univ. Press. 361 p. erected at St. Anthony Falls to serve the
local market.

Michigan Department of Natural Resources. 1992. 1849 Territo_ of Minnesota was organized_History of the organization: landmark dates for

the DNR. Michigan DNR p. 17-21. 1850 Minnesota population now 6,(_X) ,grew to
t 50,037 by 1857.

Rademacher, C. 1984. A history of Michigan land 1851 Treaty of Traverse des Sioux brought
ownership. Natural Resources Register, Michigan Minnesota about 19,0(_),(,g)0 acres of farm

DNR, March 1984. p. 4-6. land on west side of State, increasing

Schmaltz, N.J. 1979. Academia gets involved in lumber markets. A log b_x)m was chartered
on the St. Croix near Stillwater. By 1874,Michigan forest conservation. The Michigan

Academician. 1(12): 25-46. 3.5 billion feet of logs had passed through
this boom.

Michigan DNR East Lansing, MI Assorted items as 1853 Land purchases began on a large scale paid
follows: for either in cash or with military bounty

land warrants.

Land Ownership History: 1900 to Present. March 1992. 11854 Stitlwater now had 5 mills includin,z theForest Management Division. 4 p.
first steam powered mill with gang and22



circular saws. Minneapolis had 3 door and 1877 An act was passed that required that
sash companies. Lumber industry was a standing timber be estimated, appraised,

major factor in development of Minneapo- and sold before the land could be sol&
lis, exceeding graim Food for settlers and

1887 A company from Saginaw, Michigan
lumber camps was sometimes a limiting established a sawmiil in Duluth followed

factor, during the next few years by at least 4 other

1855 Settlement began at Winona, and one Michigan companies that purchased sizable
sawmill was built fbllowed within 2 years holdings.

by two others. Farmers traded produce for 1888 A log boom opened at St. Paul and between
lumber. Duluth also began to attract 1888 and 1913 moved 1,709,062,520 ft. of

interest and a small sawmill was built, logs. Even so, yellow pine from Arkansas

1858 Minnesota gained statehood, became competitive and fewer logs were
sent down the Mississippi from the St.

t859-1860 Low water on the Minnesota River influ- Croix and the Chippewa drainage in
enced price and availability of lumber from Wisconsin.
St. Anthony Falls to Mankato.

1890's Timber ownership became concentrated in
1860 At Stitlwater, a large steam powered mill

with two gang saws was built to serve the a few hands. The land grant of the North-ern Pacific RR was purchased by

St. Louis market. The 1860's were a period Weyerhaeuser who had also begun operat-
of great expansion in the lumber industry ing in Washington Territory in 1887,
and in rait transportation. By 1859 the
existing railroads were experiencing 1891 Legislature established Itasca State Park,

difficulty in transporting westward all the and in 1892, Congress granted the federal
lumber needed. Railroads themselves used lands within the park to the State.

much wood-for ties, bridges, poles, and

grain elevators as well as for the associated 1893 Panic of 1893 reduced the cut as did low
towns. In 1867, the city of Minneapolis water in 1900 and no snow in 1901-1902.
had 67 miles of boardwalk, a total of 6 In 1893, Duluth firms stopped competing
million board feet. westward and shipped mostly eastward.

1862 Morrill Land Grant Act provided States 1894 Hinckley Fire caused 418 deaths. In the

large land grants to support agricultural and late 1890's and early years of the 20th
engineering colleges. Homestead Act also century, agitation began for conservation
increased land transfer to individuals, but legislation.

the land often ended up in the hands of the 1895 The legislature named the state auditor as
lumber companies. Forest Commissioner and authorized him to

1870 Completion of the Lake Superior and appoint a chief fire warden to enforce the
Mississippi Railroad from St. Paul to fire laws. General C.C. Andrews was
Duluth opened a large area (enough pine to appointed. Only $5,000 was allocated for
last until 1880). Other centers were fire control tbr a forest area estimated by

developing, such as Anoka and Brainerd. Andrews at t 1,890,000 acres.
By 1869, the population of Duluth had 1899 A Forestry Board was created by the

reached 3,500 people. During the past legislature to manage lands granted to the
decade paper mills were built at Cloquet, State by the federal government.
Grand Rapids, International Falls, Brainerd,

_: Little Falls, and Sartell to utilize smaller t 89 l- 1902 Fraud involved in sales of Indian land

_! trees being cut. Likewise during the 1870's referred to as the "Red Lake Pine Muddle."
the crosscut saw was replacing the ax, and Stumpage on thousands of acres of Indian

!' horses were replacing oxen in the woods, land was vastly under-estimated resulting in
_ large losses to federal government and to

1871 Tree bounty law was passed providing Indians from 1896 sale. Eventually
. payment for trees planted on the prairies resulted in the Morris Bill amending the
N and other open land. Nelson Act, that established reserve areas

1876 The Minnesota State Forestry Association including the one designated as the Minne-
was formed, sota National Forest and controlled timber
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,, fr e ,,

sales. It brought in greater returns to the 1924 Pas:,a_ of the federal Ci::_ke...Mc Na_v Act

government but also left the Indians with provided State with fu_>:i_,for ii_x,pco_c'c{ion
large cutover areas. In 1917, half of the and other activities.
Red Lake Indian Forest was clearcut. 1925 First Conserw_t ion Co_>i>i_._._i_w__ z:_
Similar serious problems affected the White created, and D_.pa_t_o_ _. __i_C<,a_er'<a_iora
Earth Reservation after 1906 when that formed laws regaM i_-__gf__e_rv werc

tribe agreed to accept individual land codified,
allotments.

1927 Law was enacted regu}_i_g cut_ing of
1899 Minnesota State Forestry Board was Christmas trees. Changes _o Ibis a_v_:in

created and in 1900 received 990 acres of t935 required that all Chr:i,;_ma:>,tees am_st
cutover land. That land was combined with be tagged°
1,000 acres of cutover land given by Gov.

Pillsbury and was designated as a forest 1931 Department of C:onserva{io__ was reo_:ga....
reserve in 1903 and later became the nized, and the Con ser vati on ('cm_miss ion

Pillsbury State Forest. A nursery was was enlarged to 5 members appointed by
established to produce seedlings, the Governor. Most of duties __! ......_:. _

State lands and resources hekl by the S_ate

1903 University of Minnesota School of Forestry audi tot were trans gefred _o _he Co mm is-
was formed, sioaer of Conservation. Made sale of State

1904 Congress was asked by the Forestry Board timber and management of State parks ff_e
to grant land not fit for agriculture to State respo nsibility of the Div i._ion of t:::_)restoy.
and agreed to deed to Minnesota 20,000 Production of conifer planHng stock was
acres that was accepted in 1905 as the authorized.

Burntside Forest Reserve. 1932 ApD_intment of Minnesota Committee on

1908 Congress established the Minnesota Land Utilization by Go,_ernor. Report was
National Forest, renamed the Chippewa NF published in 1934 with title "Laud UtHiza-
in 1928. After Chisholm fire, the chief fire tion in Minnesota: A State Program _f:c)rthe

warden was authorized to appoint fire Cut-Over [,ands."

rangers to help fight fires, but funding was 1933 Legislation passed that specified tha_ all
not adequate, income from acquired lands within State

1909 Land withdrawn by the General Land forests would go to the general rever,,_e

Office at request of General Alexander fund and that 50% of gro_:, amount w_)_ld
became nucleus of the Superior National go to the county where the revem._e was

Forest established with 909,734 acres by generated. Civilian Conservation Corps
Presidential Proclamation. was created by (}on gress and 13 add iti o nal

1910 Baudette and Spooner were destroyed by State forests were created bv _he legislature.

fire with 42 victims. :1935 Lake States Forest Experiment Station

1911 Revised legislation for fire control. Ap- published Forest Survey Release No. '2 on
pointment of State Forester W. T. Cox who the Forest S ituat:ion in _he C loquet_-Superior

organized the State forest protection system District. Separate Sta_e Parks I})ivision
with district rangers, established as were 13 more State fore:_ts.

Peat lands were withdrawn from sa_e, and

1914 A constitutional amendment was passed various fire control regu{ations were
designating trust fund land as State forests, authorized,

and soon, extensive tree planting was in 1.937 Conservation Department again reorga-
progress, nized. Conservation ........ _.- _Comm_.,_I_._ abolished

1918 Cloquet Fire destroyed Cloquet and and Commissioner appointed by Governor.

numerous small villages with a loss of 438 t939 County land zoning was authorized. Ei_z_at
lives. Resulted in passage of a law requir- counties zoned their lands, New _aw

ing burning permits, required the classification arid apprai:c,:dof

1923 Lake States Forest Experiment Station set timber on {axe-forfeited la_-_dsand approval
up by U.S. Forest Service. by the Commissioner be:fore saIe.
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1943 State %rest laws codified, and 29 State 1995 Massive July blowdown in two areas
:_ forests were re-established. Minimum southwest of Bemjidi and south of Grand

cutting regulations were enacted. Rapids totaling 188,000 acres of forest land
_:%rtotal of 2,790,000 cords of mostly aspen

_ 1944 Keep Minnesota Green was organized in in west and conifers in east. Salvage is
Minnesota providing for forest fire preven- planned.
tion education and the Tree Farm program.
By 11958,over 1,000 tree farms established SOURCES FOR SIGNIFICANT EVENTS IN
including over 600,000 acres. MINNESOTA FOREST HISTORY

1945 Legislature authorized establishment of
:_ county memorial forests from tax-forfeited Anderson, Osh (B); Crow, T.R.; Lietz, S.M.; Stearns, Fo

lands. Transforming a landscape in the Upper Midwest,
USA: the lower St. Croix River Valley, 1830 to

946 Assistance in management of private forest present. Manuscript in review.
lands provided by forest industry and in
1947 by State funds. State nurseries were Larson, Agnes. 1972. The history of the white pine
authorized to produce planting stock for industry in Minnesota. New York: Arno Press.

e privately owned lands. 432 p.

_ t953 Norway pine was designated as the
Minnesota State tree and the Chengwatana Lake States Forest Experiment Station. 11935.The forest
State Forest was established. This was situation in the Cloquet-Superior District, MN.

followed in 1954 by the White Pine State For. Surv. Rel. St. Paul, MN: 16 p. & 20 tables.
Forest, totaling 34 State forests.

Minnesota Committee on Land Utilization. 1934. Land
1956 Division of forestry was reorganized into 4 utilization in Minnesota: a State program for the

regions with 74 Ranger Districts. Coopera- cutover lands. Final Report. Minneapolis, MN:
tion was undertaken with Soil Bank

University of Minnesota Press.
Conservation Reserve Program and

Agricultural Conservation Program Minnesota Department of Natural Resources. 1971.
providing planting stock and technical Forestry in Minnesota. St. Paul, MN. 70 p.
assistance. Nurseries were enlarged.

1957 Passage of the Minnesota Tree Growth Tax Minnesota Environmental Quality Board. t990. Final

Law to permit privately owned forest lands scoping decision, generic environmental impact
to be taxed on the annual increase in value, statement on timber harvesting and management

in Minnesota. St. Paul, MN. 17 p.
1959 Commissioner of Conservation reserved

830,1 i16acres of State land to be added to Minnesota Environmental Quality Board. 1993. Draft of
State forest system. Fire taws were generic environmental impact statement with 15
strengthened, summary briefs. St. Paul, MN.

1963 Legislature established and/or re-estab-
lished 54 State forests total of 2,926,570 Widner, Ralph R., ed. 11966-67. Forests and forestry in

acres. Minnesota Outdoor Recreation Act the American States: a reference anthology. St_

was passed. Paul, MN: National Association of State Foresters.

1965 Bill passed prohibiting Land Exchange Zasada, Z.A.; Heinsetman, M.L. 11954.Potential prcvduc-

Commission approval of federal acquisition tivity of forest lands in Pine, Carlton, Atkins, and s.
within the Superior National Forest and St. Louis counties. MN Misc. Rep. 30. St. Paul, MN:
land exchanges between the U.S. and the Lake States Forest Experiment Station. 53 p.
State in this area.

t 967 Legislature again reorganized the Depart- SIGNIFICANT EVENTS IN WISCONSIN
ment of Conservation and repealed or FOREST HISTORY
updated various earlier legislation.

1993 Minnesota Environmental Quality Board 1809 First sawmill built on Fox River near
releases the draft of the Generic Environ- DePere.

mental Impact Statement and 15 briefs that 1819 Sawmill built on Black River near Black
summarize the report. River Falls.
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1822 Permit for timber cutting issued in Company m Wash bur_ C{,u_ty 5tri ke o f
Chippewa Valley by Indian Agent. mill workers i_ Eau ('laire cattc_.lthe

"Sawdust War."
1831 Sawmills built on Menominee River

(Marinette Co.), on Red Cedar River (Dunn 1883 Veneer phmt estab_t: bed r_ear A_ti_o.

Co.), and on Wisconsin River (near 1884 Plywood plant built in T,,,v_.._R.ivet< and

Nekoosa). woodpulp mill built on t:be Wise {m,d__Ri _er

1832 General Land Office Survey begun at the at Centralia (Wisconsi_ Rapids )_
intersection of Illinois State Line and the

1887 Integrated pulp and pap_r :mi_Icstabli:,;hed

4th Principal Meridian. at Centralia_ Menorninee tribe l'_ejecte<l
1837 First permission given by Indians to white option in General M k::_tment Act that w_._uld

men to cut timber and build mills in the St. have permitted division of tdbal c_m_munal

Croix River Valley. lands to individuals,

1840 Lumber rafts dispatched down the Wiscon- 1894 Forest fire destroyed town of Phillips (Price
sin River from Biron (near Wisconsin Co.).

Rapids). 1895 Legislature authorizes R:)r:malR)rest

1841 Law passed regulating dam construction on protection organizations.
navigable rivers relative to log drives.

1900 Groundwork _gun through first tand
1848 Papermill using rag stock to make news- acquisitions for future St, Croi× Interstate

print built at Milwaukee. Steam tow boats Park.
used to tow log rafts on the St. Croix River.
Wisconsin gains statehood. 1903 Comprehensive Forestry Law creates a

Forestry Commission, provides for a
1854 Boundaries of Menominee Reservation Superi ntendent of Fores ts and estaNi sh-

established after treaty, ment of a forest reserve, instruction in

1858 Upper Wisconsin River log drive from forestry offered at the University of
Eagle River to Mosinee. Wisconsin.

1904 E.M. Griffith appoi nted as first State1867 Legislature authorized Forestry Commis-
sion to study forest destruction in Wiscon- Forester.

sin. 1905 State Board of Forestry created consisting
1871 The Peshtigo Fire and associated fires in of President of University of Wisconsin,

Brown and Door Counties resulted in great Dean of College of Agricul ture, Di rector of
loss of life and property. Geological Survey, Attorney General, and

one citizen appointee.
1872 Kaukauna becomes site of first ground-

wood pulp mill in Wisconsin. Forest fires 1907 State Park Board established,

were common in Wisconsin during the later 1908 Construction of m_xlern sawmitt at Neopit
half of the 19th and early 20th centuries, provided by LaFollette Act_
Serious fires were recorded in 1863, 1864,
1868, 1880, 1891, 1894, 1897, 1908, 1910, 1910 Forest Products Laboratory established in

1923, 1931, and 1936. Madison for research on ftorest products by
U.S. Forest Service. W _ °_scons_,_State

1873 Wisconsin Valley Railroad built from Constitution amended, enabliag the State to
Tomah to Grand Rapids (Wisconsin) was engage in forestry as work of imernal
the start of rail transportation for logs and improvement,lumber in central Wisconsin.

1911 First integrated Kraft (su _phate) pu_p and
1876 Private reforestation project near Hancock paper mil 1in No_h Ameri ca b uilt at

using wild stock. Mosinee. State-operated tree nursery and
1878 State Park lands (50,000 acres) established headquarters of State Forester established at

in Vilas and Iron Counties. Trout Lake in Vilas Cc__untv._

1881 Steam-driven logging railroad became 1913 Pine plantation :near Star Lake (Vilas Co_)

operational for the Shell Lake Lumber planted by State with seedlings from Trout
Lake Nursery.
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1924 Forestry consulting firm organized in 1934-t940 Northern Wisconsin settler relocation
Milwaukee supervised first selective project Moved over 400 families from

togging operation in Wisconsin in Oconto isolated marginal lands in cutover.
County. Second forestry Amendment to 1941 Industrial tbrests had grown to 800,000
State Constitution was adopted providing acres.
authority for forest land acquisition and
management. Clarke-McNary Act enacted ]944 Trees for Tomorrow (Nnded by 9 paper
by Congress provided for State-Federal companies in cooperation with USFS)

cooperation in fire control and refbresta- initiates conservation education programs.
tion, etc. Tax delinquency in cutover Forest tree planting machines, developed by
counties becomes critical problem. University of Wisconsin, Department of

Agricultural Engineering and Extension,
1925 Northern Highland State Forest established come into widespread use.

in Vilas County. Industrial forester hired by
Nekoosa-Edwards Paper Co. established t946 Wisconsin Conservation Department

nursery and began forestry program. State appoints farm foresters to assist farm
gave approval to federal government to woodland owners.
begin purchase of land for National Forest. 1950 Cooperative State/Federal/County _brest

1926 Agreement between Wisconsin Conserva- in ventory undertaken.
tion Department and University of Wiscon- 1965 Wisconsin Arborist Association founded.
sin to establish a program to improve
forestry for private land owners and farm t967 Wisconsin Department of Natural Re-
forestry extension work began, sources created from Department of

Conservation with added responsibility for
1927 Forest Crop Law passed providing tax relief air, water, and other environmental :issues, a

for forest land owners. School districts and result of the Kellet Commission.
municipalities permitted to own land for

forestry purposes. Initial meeting of 1970 Peeled aspen pulpwood production has-
Conservation Commission. tened by satellite debarking, first plant built

1928 Goodman Lumber Company enters land at Mercer.

under Forest Crop Law. U.S. Forest 1972 Aspen chips for pulping produced by
Service acquires 12,940 acres near Three satellite chipping plant at Ashland.
Lakes as initial purchase for the Nicolet
National Forest. Farm abandonment and 1974 Chippewa Indians sue for timber harvest

tax delinquency addressed by report rights on northern Wisconsin public lands.
entitled "Making the Most of Marinette The case was finally resolved in 1991 when
County Lands." Laona and Crandon a federal judge paled against the Chippewa
School Districts establish school forests, claim.

1929 Mill tax on real estate passed to provide 1976 Industrial tree farm area reaches 1,351,535

funds for management of State-owned acres. Forest History Association of
forest lands. Wisconsin formed. UW Stevens Point

established an urban forestry option as part
1930 Marinette County establishes county forest of its undergraduate forestry m_oro Serious

under Forest Crop Law. Cooperative fire drought hit Wisconsin lasting into 1977
control agreement arranged between the when ended by late spring rains. In 1976,
Nekoosa-Edwards Paper Company and the 4,000 fires burned 48,000 acres and 100
Wisconsin Conservation Department. structures and in 1977, 3,000 fires burned

1933 Creation of the Chequamegon and Nicolet 60,000 acres.

National Forests. 1977 By this year there were 328 school forests

1933 Nicolet National Forest receives first two (25,084 acres) most with active education

CCC camps in Wisconsin. Within a short and/or forestry programs. A major storm
time the Nicolet and Chequamegon NF had crossed the State leveling about 344,000

many camps aiding in reforestation, road hectares of forest in 25 separate downbursts
building, and other activities. Oneida including much of the Flambeau State

County adopts first Rural Zoning Ordi- Forest. Project Learning Tree began, co-
nance in United States. sponsored by WDNR and WI Depart,emt
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of Public Instruction. With numerous Habitat Classification System amt National

changes over the years, the program Hierarchy of Ecotogic a! {.Ir_i_ ,:a_ w_,rk
continues under the guidance of an advisory together to achieve _:esou_cc_.mam_g<::m_:nt

committee, goats_

1979 Association of private non-industrial 1995 County forests' revera_es exceed
woodland owners organized. Waferboard $8,(Xg),O00 armualty. 'Wiscor_si_ Ii)e!_rt-

plant constructed at Hayward by Louisiana- ment of NaturaI iResourc:e_,_l_:_se:_for_r_er
Pacific Corp. apolitical status as 1996 }3udget Bill places

Secretary in Govem_->r_'sCabine_. Depart..

1980 Lake Superior District Power Co. at mental reorganizatio_ is begun. DNR
Ashland began to produce electricity issues major report "Wisconsir'_'5;
burning chips, sawdust, and bark. Two Biodiversity as a Ma_ageme__t [issue."'
fires in northwest Wisconsin burned 16,000

acres and destroyed 100 homes and other SOURCES FOR SI(_NIta'ICANT E_ I:!_ [ S _[N
buildings. A Governor's Commission on
Forest Fire Control was appointed and WISCONSIN FOREST H IST()RY

encouraged cooperative efforts between
local and State agencies. Austin, H.R. 1964. The Wisconsin story: the building

of a vanguard state. (5th Printir_g). Milwaukee W[:

11981 Hayward State Forestry Nursery acquired The Milwaukee Journal Co, 65(.)p.
by WNDR from USDA Forest Service.
Planting from State nurseries had already Fixmer, F. 1982. A ehronollogy of '_firsts" in Wise<rosin

passed the one-billionth seedling, forest histo_. Educ. Leafi. I. Wausau, W t: Forest

1983 Wisconsin forest land area reached 14.8 History Association of Wisconsin, Inc.

million acres increasing by 300,000 acres
since 1968. Forest History Association of Wisconsin, I_c. t977_

Where are we in Wisconsin %restry tt_day? in:

1984 Great Lakes Forest Fire Compact formed. Proceedings, 2d annual meeting [:orest [-Iisu:_ry
States of Wisconsin, Michigan, Minnesota, Association of Wisconsin.

and Province of Ontario agreed to share

resources for wildlife management. Forest History Association of Wisconsin. t978. Some

1985 Managed Forest Law enacted replacing the historic events in Wisconsin's logging industry. In:
1927 Forest Crop Law and the Woodland Hernandez, RR., ed. Proceedings, 3d annual meeting
Tax Laws. This law provides tax incentives Forest History Association of Wisconsin_

to manage forest resources for multiple
benefits. Federal Farm Bill established the Forest History Association of Wisconsin. i979. Some

Conservation Reserve Program (CRP) with events in Wisconsin's forest histo_ _.I__:Proceed-

_ :_:_':_1 the result that, from 1985 to 1995, 60,000 lugs, 4th annual meeting Forest History_ Ass<_ciath)n
,_:,._-,'_...... of Wisconsi n._}:__;,_ acres were planted to trees in Wisconsin.

1989 Congress passes the 1990 Farm Bill Huff, PR." Pecore, M_ t995. Cast study: Menomi__ee

: authorizing federal urban forestry assis- tribM enterprises (Menominee reservation,
tance to states. Within a year, WDNR hired Wisconsin, USA). In: Proceedings, [:orestry in the

a State Urban Forestry Coordinator. Americas: community-based managemen_ and

i991 A blister rust resistant white pine seed was sustainability. Madison, WI: Ur_iversity c,f 'Wisco_sia,
collected from a WDNR seed orchard. Institute for Environr_._ental Suadies and Land "I_nure

Wisconsin Legislature amends statutes to Center. 27 p.
establish a state urban forestry grant
program to begin in fiscal year 1993. Larson, A. 1972. History of the white pine indust© _in

Minnesota. Arno Press.
1992 First State Urban Forestry Conference and

appointment of an Urban Forestry Council. Stiles, C.M_ t994. The historic logging industry in

1994 Wisconsin Forest Accord signed by 13 State Region 2 and Nico|et Nationa_ Forest. State
organizations with the purpose to improve Region 2 Archeology Center, Nicolet National Forest.
communication concerning statewide forest Rep. Invest. 3. Rhinelar_der, WI: U.S Department of

management. Included agreement that the Agriculture, Forest Service.
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Wisconsin Department of Natural Resources. 1995.
Wisconsin's biodiversi_y as a management issue.
240 p.

Department of Natural Resources publications and
numerous other sources.
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Health of Lake States F orests--19 2

Manfred E. MMke _

INTRODUCTION HISTORICAL INFLUENCES

Forests have always been subject to forces in the natural By the middle of the twentieth century, most of the Lake
environment and exist because of their capability to States region had been cut over and many acres burned.

respond to those stresses. Drought, fire, forest succes- Many abandoned and protected areas were reclaimed by
sion, and forest pests have always shaped the extent and trees, resulting in a forest that frequently differed from
character of forests. But increasingly, human-caused the original. Many tree species now occupy the land-

factors, such as newly introduced pests, air pollution, and scape.

the possible effects of changes in global climate, are
influencing forests and focusing attention on how society Lake States forests have been affected by the introduc-
can best sustain the health of today's forests, tion of forest pests from Europe and Asia. These pests

are of particular concern because specific predators and

It is difficult to assess the general health of forests at any parasites from their native habitats rarely exist here, and
point in time because they are dynamic systems undergo- the natural resistance of individual trees and forests has
ing continuous change. Forest health can be defined as not evolved to accommodate their insults. Dutch elm

the ability of a forest to recover from natural and human- disease, white pine blister rust, and gypsy moth have, in
caused stresses. Some traditional measures of forest some cases, virtually eliminated significant components

health are the age and composition of the forest; trends in of the original forest and have permanently changed the
tree growth and mortality; condition of tree crowns; composition and health of today's forest.
condition of soil, water, and wildlife; frequency and
severity of pest outbreaks; and a vulnerability to pests. Other pests known, or thought, to have been introduced

have localized effects and species-specific impacts.
Over time, single or multiple stresses may alter trees to a Basswood thrips, ash yellows, and butternut canker have
point where they can no longer recover and they begin to harmed forest health; butternut canker now even threat-

"decline," exhibiting crown dieback and deterioration, ens the existence of a tree species. The European strain
This decline may be reflected by changes in rates of of scleroderris canker and beech bark disease have struck

succession, forest composition and structure, or general in Canada and Ohio, the common pir_e shoot beetle has

productivity. Large outbreaks of insects and diseases do gained a foothold in Michigan, and the Asian gypsy moth
not automatically indicate a deterioration in forest health, has the potential to destroy forests throughout the Lake
The frequency and intensity of outbreaks of native pests States.
reflect normal ecosystem dynamics. However, combina-

tions of stresses, such as prolonged drought and insect Native insect populations (fbrest tent caterpillar, jack

defoliation, sap tree energy. It is desirable to establish pine budworm, spruce budworm, pine engraver beetle)
and maintain forests that are as resilient as possible to and endemic diseases (root disease, cankers) have

natural and human-caused stresses, while meeting the periodically erupted to damaging tevels when weather
: values, needs, and expectations of society, conditions have been favorable. Adverse weather,

drought, flood and ice damage have directly resulted in

This paper presents information about the health of Lake tree mortality and growth toss, and have predi_posed
States forests and the effects of forest stressors (insects, forests to secondary insects and diseases_ Other diseases,

pathogens, weather, and air quality) on major forest such as oak wilt and decay, have expanded because of

types. Included is a historical perspective on the influ- construction and deleterious management practices.
ence of the various forest stressors and an assessment of

the recent impact of pests on the forests in Michigan, However, despite all these stresses pe_;tactivity is r_ot
: Wisconsin, and Minnesota. uniformly threatening the overall conditior_ of Lake

States' forests, tn fact, Forest Inve_ory and Analysis

_The author is a Forest Health Specialist, USDA Forest data (Jakes t980, Spencer 1983, Spencer and Jakes 1980,
Spencer et aL 1990, Spencer et at. t988) show anService, Northeastern Area State and Private Forestry,

} 1992 Folwell Avenue, St. Paul, MN 55108. increase in forest acreage, vokm_e of growing st_.a:kand
volume of sawtimber:
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Minnesota '1977 1990
Area of timberland 13,613.1 M acres t4,773.4 M acres
Volume of growir_gstock: t2,379,339 M cubic feet 15,093,975 M cubic feet
Volume of sawtimber 24,441,259 M board feet 34,810,467 M board feet

(_nt 1/4" rule)_
Wisconsin 19{}8 1983
Area of timberland 14,536.8 M acres 14,759.4 M acres
Volume of growint stock: t 1,168,000 M cubic feet 15,498,185 M cubic feet
Volume of sawtimber 21,755,745 M board feet 35,035,413 M board feet

(unadjusted) (unadjusted)
Michigan 196__ 1980
Area of timberland 18,857.3 M acres 17,489.5 M acres
VoJumeof growing stock 15,050,000 M cubic feet 19,103,800 M cubic feet
VNume of sa_imber 33,863,300 M board feet 47,669,136 M board feet

(unadjusted)

However, the effects of all of these pests and stresses and history, use, and current growing conditions. Forest
their interactions need to be continually monitored to types may change due to disturbance or natural succes-

determine the relative health of"forests at a particular sion to other forest species.
time.

The many forest types that occur in the Lake States are
THE FOREST RESOURCE combined by the USDA Forest Service, Forest Inventory

and Analysis Unit, into major forest type groups. Of the

The forest resource contains various tree species found in 121.9 million acres in the Lake States (Table 1), 50.4

pure stands or in association with other tree species, million acres (41%) are forested. About 45.9 million
Forest type is a classification of forest land based on the acres (91%) of the forested acreage is land considered
tree species growing on the land. The forest types are available tbr production of wood products, and the

described by the Society of American Foresters in Forest remainder is in wilderness, natural areas, urban forests,
Cover Types of the United States and Canada (Eyre and parks. The major forest types in the Lake States
1980) and are named after the predominant tree species. (Table 2) are white-red-jack pine, spruce-fir, oak-hickory,
The occurrence of a forest type in a particular area is elm-ash-cottonwood, northern hardwoods, and aspen-

dependent on soil characteristics and climate. The birch (Jakes 1980, Spencer 1983, Spencer and Jakes
species composition of a stand varies according to past 1980, Spencer et ai. 1990, Spencer et al. 1988).

Table 1.--Land area by class and state (in thousands of acres)

Michigan Ninnesota Wisconsin Total

Timberland 17,489.5 t 3,695.1 14,759.4 45,944.0
Noncommercial forest 879.3 3,014.1 591.9 4,485.3
Nonforest 17,994.1 34,035.6 19,481.5 71,511..2

Total land 36,362.9 50,744.8 34,832.8 121,940.5
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Table 2.--Timberland by forest type group and state

Michigan Minnesota Wisconsin Tota_

White-Red-Jack Pine 1,706.7 816.0 1,250.3 3,773.0
Spruce-Fir 2,544.5 2,944.1 1,347.2 6,835.8
Oak-Hickory 1,773.6 893.9 2,858°7 5,526.2
Elm-Ash-Cottonwood 1,328.4 738.1 1,240.6 3,305.1
Northern Hardwoods 8,098.4 1,283.9 3,996.9 t 1,379.2
Aspen-Birch 3,781.4 6,848.8 3,903.t 14,533.3
Unstocked 172.2 t 69.4 160.4 502.0

Total 17,489.5 13,694.2 14,759.4 45,944.0

Note: Totals include exotic species for Wisconsin (2.2) and Michigan (86.3).

CONIFER TYPES by eradicating currant and gooseberry bushes, the
(BURNS AND HONKALA 1990) alternate hosts for the disease, was made. Today_ blister

rust, white pine weevil, and deer browsing continue to be

WhRe-Red-Jack Pine Forest the major limiting factors in the culture of this important
timber species.

White, red, and jack pine frequently overlap within the
white-red-jack pine forest. About 3.7 million acres of Red Pine

this type occur throughout the region. One of these
species tends to predominate, depending on soil fertility Two-thirds of all the red pine type in the country occurs
and soil moisture. On some sites, eastern white pine is in the Lake States. It occurs naturally in pure stands or in

much more prevalent than on other sites where red pine a mixture with northern pin oak, eastern white pine, or
is more successful. Jack pine often occurs in pure stands jack pine. Red pine has also been planted extensively, tt
in areas where fire has exposed mineral soils and on dry, is most common on sandy, well-drained soils. On some
sandy, or gravelly soils. Eastern hemlock is a common sites, red pine may be found with red maple, northern red

associate of eastern white pine, and their ranges closely oak, white spruce, and balsam fir. Red pine will often
coincide, although eastern hemlock does not extend as succeed less shade-tolerant jack pine, paper birch, and
far west and north as eastern white pine. Each of these aspens, and it will be replaced by eastern white pine,
species has distinctive ecological requirements and is white spruce, and balsam fir, which regenerate more

usually managed in a unique way. readily in the understory,

Eastern White Pine Red pine is susceptible to various insects and diseases

especially scleroderris canker, red pine scale, red pine
Eastern white pine, found throughout the Lake States adelgid, and pine sawflies. The red pine scale and red
occurs in pure stands and commonly with other species, pine adelgid, both introduced pests, are causing mortality

such as eastern hemlock, red maple, and northern red of trees of all ages in southern New England and south-
oak. It grows on a wide range of soil types from coarse, eastern New York, and their range is expar_.di__g.
droughty soils to moist sites and is found in association Scleroderris canker :isfound in scattered k_cations in the

with the northern hardwood, aspen-birch, spruce-fir, red Lake States. It was a major concern in the i 970s, when

pine, and jack pine forests, the area of infection increased dramatically due to

weather conditions. Coot, wet conditic, ns favor spore
Eastern white pine is affected by many factors, such as dispersal and infection by this fungus.
the white pine weevil, various needle diseases, trunk and

root rots, and excessive salt spray, and certain individual The European pine sawfly is a common defoliator of red

trees are especially susceptible to ozone air pollution pine, often in young plantations. Repeated dei:oliatioa

injury. However, the most serious threat to the health of can cause growth reductions and mortality The red pine
eastern white pine is white pine blister rust. White pine beetle commonly causes scattered mortality when red

blister rust was first found in Geneva, New York in 1906 pine is subjected to other stressors, such as dro_.@_tor a
and, was present throughout the range of eastern white recent blowdown. Red pines planted oub_ide their natural

pine by 1960. This disease infects and kills trees of al] range are often attacked. Drought from 198% 1989

ages throughout the range of eastern white pine. In the resulted in widespread mortality throughout the range of
mid 1900's an unsuccessful attempt to control infection red pine.
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Jack Pine Spruce-Fir Forest

Jack pine occurs throughout the Lake States. It is often About 6.8 million acres of spruce-fir forest are found in
:found in pure stands, but commonly includes other the Lake States, mostly in the northern regions. On some

species_ Associated species are oaks, aspen, white and sites eastern white pine, red maple, yellow birch, paper
red pine, eastern larch, spruce, and fir. Jack pine is a birch, aspen, eastern hemlock, and sugar maple inter-
short-.lived, shadeqntolerant species. It often originates mingle with the spruce and fir.
after forest fires, which kill competitive species, prepare
the seed bed, and release seed from cones. Without Spruce-fir forests are typically found on poorer growing
repeated disturbance by forest fire, jack pine is replaced sites with cold temperatures and thin, poorly drained,

by more shade-tolerant species, such as eastern white acid soils. The most historically important and damaging
pine, red pine, and northern hardwoods or spruce-fir pest has been the spruce budworm, which prefers to feed
forests, on balsam fir, red spruce, and white spruce, but will also

defoliate black spruce. Major outbreaks occur every 40-

Defoliating insects, such as the jack pine budworm, jack 50 years; the last occurred in the late 1970s and early
pine sawfly, and the redheaded jack pine sawfly, cause 1980s. In 199t, the only visible spruce budworm

varying degrees of growth reduction, dieback, and defoliation in the Lake States occurred on about 100,000
mortality during occasional population outbreaks, acres in northern Minnesota. In 1992, t25,000 acres
Outbreaks of the jack pine budworm occur in cycles, were defoliated in Minnesota.
Moderate to heavy defoliation occurs for 2 to 3 years,

followed by 6 to 10 years of no detectable feeding. HARDWOOD TYPES
Defoliation results in needle loss, top kilt, and in some (BURNS AND HONKALA 1990)
instances, mortality of the entire stand. In the 1970s and
1980s, the Lake States sustained heavy losses in older Oak-Hickory Forest
stands on droughty soils. In 1991, jack pine budworm
defoliated more than one-half million acres in the The largest and most diverse forest in the eastern United

northern Lower Peninsula of Michigan, approximately States is made up of oak-hickory. It occurs from Texas,
50,000 acres in the Upper Peninsula, and scattered places north to the Dakotas, and eastward into New England.
in northern Minnesota. An additional t70,000 acres were About 5.5 million acres occur in the Lake States. Within
defoliated in 1992. the broad oak-hickory forest, various forest types are

included: bur oak, northern pin oak, chestnut oak, white
Eastern Hemlock oak-black oak-northern red oak, white oak, black oak,

and northern red oak. Hickories are consistent but minor

Eastern hemlock ranges from northern Michigan to components.

eastern Minnesota. tt occurs in pure stands, or is
commonly associated with eastern white pine, balsam fir, The varied nature of the oak-hickory forest supports

sugar maple, American beech, and yellow birch. Eastern numerous insect and disease organisms. The major
hemlock grows best on moist, well-drained sites, but also threat to oak-hickory forests, and perhaps the most well
grows in wet, almost swampy areas or sandy known, is the gypsy moth. This defoliator has been
streambanks. Unlike eastern white pine, eastern hemlock gradually spreading south and west from in Massachu-

is very shade-tolerant and can endure decades of suppres- setts where it was introduced in 1864. The oaks,
sion, but does not tolerate dry conditions, particuhu'ly the white oaks, are preferred foods of the

gypsy moth and are attacked more severely than other
Eastern hemlock is seldom affected by diseases. How- species within the oak-hickory forest. The trees are

ever, it can decline rapidly when suddenly exposed after stressed and then may be attacked by the two-lined

cutting, and it is affected by several insect pests. The chestnut borer and Armillaria root disease.
hemlock woolly adelgid was introduced into the Unites
States in the early 1900s and was first :reported in the In 1992, 712,000 acres were defoliated in the Lower
eastern United States in 1953. It is a serious pest on Peninsula of Michigan more than were deIbtiated in the

eastern hemlock (and Carolina hemlock in the south) in U.R Nationally in t991, more than 4 million acres were
both forested and urban areas. In some locations, the defoliated by the gypsy moth; most of this occurred in

elongate hemlock scale is found in conjunction with the the oak-hickory forest. An estimated 125 million acres
hemlock woolly adelgid. Recently, the adelgid has been of susceptible forest in the Northeast are considered to be

reported damaging eastern hemlock from southern New generally infested with the gypsy moth. This includes
England and New York to New Jersey, Pennsylvania, acres of northern hardwc×_d and oak-pine forest, although
Maryland, and West Virginia. Infestations are expected the gypsy moth is primarily a problem within the oak.-

to spread, and mortality is expected to increase, hickory forest. Large acreages of land are sprayed
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annually to maintain tree health and vigor. Most of this approximately 9(),(X)0 out of a_ estima_.cd 2_),(_{i_1
treatment occurs within urban and residential areas. American elms to Dutch elm disease. Ir_ 196}_ umty four

American elms died there; then the level of mort,a_i:_y
Oak volumes tend to decrease after repeated gypsy moth graduatIy increased and, m 19"77-!97S_ more them 51 _(12_'.}0
defoliation. No overall estimates exist of how much oak elms were killed.

has been killed; however, the figure is certainly well into
the thousands of acres. A recent study in West Virginia Regionwide, green ash and 'white ash are affected by

found that an average of 25% of a forest stand was dead dieback associated with drought. Some of the ash
or dying after 2 consecutive years of heavy defoliation by dieback and mortality can be att:ributed to ash yellows,

the gypsy moth followed by attack from other organisrns, caused by a mycoplasma-like organism (MLO). Ash
yellows has been reported from New York and Pennsyb

The third major factor to affect oak-hickory forests has vania west to the central states. This disease is present in

been oak wilt, a vascular disease which is transmitted by several counties in southern Wisconsin, and symptoms of
sap-feeding beetles and through root grafts. Oak wilt the disease are being reported throughout much of
affects predominately northern red, pin, and black oaks. Minnesota.
It was first recognized as an important disease of oaks in

Wisconsin and is now found in 21 states. The disease The elm-ash-cottonwood forest is somewhat susceptible

has killed thousands of trees in localized areas but has to the gypsy moth and may experience defoliation when
been particularly severe in the Midwest. In 1992, this it is adjacent to more susceptible hardwoods. This forest

disease was most prevalent in the oak-hickory forests of is also susceptible to many abiotic hazards. Changes in
Michigan and Minnesota. A survey conducted in 1991 the water table can cause stress and mortality in the
estimated 3,000 oak wilt infection centers in the shallow-rooted elm-ash-cottonwood forest.

five-county Minneapolis-St.Paul area. Oak wilt is
expected to continue to have a serious impact on the oak Northern Hardwood Forest
species within the oak-hickory forests.

Approximately 11.4 million acres of northern hardwood
Oak decline and mortality was reported in 1991 through- forest are found in the the Lake States. The northern

out the Lake States. In general, oak decline is thought to hardwood forest is comprised mainly of sugar maple,
be initiated by a variety of stressors, such as site condi- American beech, yellow birch, red maple, and black
tions, foliage diseases, insect defoliation, and especially cherry; it occurs on a wide range of soil and site cond:i.-

drought. The 1987-1989 drought in the Midwest made tions, ranging from shallow bedrock to poorly drained
the forest more susceptible to attacks by the two-lined soils.

chestnut borer, which resulted in extensive oak mortality

scattered over 750,000 acres in 1991. The species composition can vary from stand to stand.

Older stands are dominated by sugar maple, American
Elm-Ash-Cottonwood Forest beech, and yellow birch, while younger even-aged stands

contain paper birch, white ash, and red maple, along with
The elm-ash-cottonwood forest grows along river other hardwoods. Conifers grow in with the hardw(x_ds,

corridors and is commonly referred to as lowland or especially in shallow soils on steep slopes or in poorly

bottomland hardwoods. About 3.3 million acres are drained soils at lower elevations. Repeated cutting, fire,
found in the Lake States. This forest is comprised and past land use have created numerous combinations

mainly of eastern cottonwood, American elm, green ash, of stand conditions, age classes, and species. In the
white ash, black ash, and red maple. It occupies moist to southern extent of the range, the northern hardwood

wet soils and is found in swamps or in lowland areas species blend with the oak-hickory forest.
along streams. Eastern cottonwood and willow com-

monly invade bare riverbanks and sandbars. Northern hardwood forests are affected by many insects

and diseases. The most visible damage is caused by
Many pests affect the elm-ash-cottonwood forest, the various defoliators, such as the forest tent caterpillar
most serious of which is Dutch elm disease. This (FTC), pear thrips, Bruce spanworm, fall car_kerworm,
vascular wilt, spread by a bark beetle, attacks the and the saddled prominent. In 1992, about 260,000 acres
American elm most often but can attack other members were defoliated by FTC, primarily in r_orthern Wiscon-
of the elm family. Dutch elm disease has eliminated sin.
American elm as an important timber species and is

continuing to threaten shade trees. It has drastically The sugar maple borer, an important pest that reduces

altered the composition of the elm-ash-cottonwood wood quality, can be found in stands throughout the
forest. From 1963 to 1990, the city of Minneapolis lost range of sugar maple. Diseases, such as stem cankers,
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vascular wiks (sapstreak and verticillium wilt), anthra- spread. Most of the remaining butternut is in Wisconsin.
ChOSe,and stern rots associated with wounds from About 58% (38,952 M cu ft) of the total growing-stock

logging and tapping, have also caused damage to sugar volume and 68% (t23,867 M bd ft) of the sawtimber are
maple, located there.

Sugar maple "decline" (dieback and mortality) has been The impact from insects and pathogens on the northern

reported at various times throughout this century, but hardwood type has ranged, from the devastation of
surveys suggest that damage was mostly related to pests, butternut canker to cyclic episodes of insect defoliation
drought, and/or management practices. Beginning in and drought. Overall, most northern hardwood tree
1988, sugar maple stands have been monitored in the species are growing well. Tree-ring studies have
Lake Statesas part of the international North American concluded that hardwood species in the Northeast have

Maple Project. Results indicate that overall sugar maple not shown a steady decline in the last few decades. They
conditions have improved, and any crown damage do show short periods of poor growth in response to
observed was attributed to defoliation and drought, below normal precipitation and insect defoliation.

Forest survey inventories within the last 10 years have

shown more sugar maples of a higher quality than in Aspen-Birch Forest
previous surveys.

The aspen-birch forest is the most common forest type in

Red maple is affected by insects and pathogens similar to the Lake States, making up about 14.5 million acres. It is
those affecting sugar maple. However, the maple comprised mainly of quaking aspen, bigtooth aspen,
"decline" reports are largely confined to sugar maple, paper birch, and balsam poplar. These forests chiefly

and red maple is affected to a lesser degree. The species occur in areas of old burns, clearcuts, or abandoned fields
is highly susceptible to damaging canker diseases and and pastures. Without repeated disturbance, the aspen-
decay that reduce wood quality, birch forest is succeeded by spruce-fir and pine in the

northern region or northern hardwoods and eastern

Yellow birch is susceptible to various agents, which hemlock to the south.

together cause episodes of "decline." The most signifi-
cant episode occurred in the 1930s. Areas of northern The aspen-birch forest is favored by the forest tent

New England and New York were affected as thousands caterpillac which can defoliate large areas, such as
of square miles of dead yellow birch, along with paper occurred in 1992. Outbreaks usually last only a few
birch, were evident. Although a cause has never been years. Approximately 2 million acres have been defoli-

positively identified, it is suspected that tack of snow ated by the forest tent caterpillar from Maine to Minne-
cover and low winter temperatures led to death of the sota since 1987. The gypsy moth readily defoliates

roots. Sporadic episodes have also occurred in the 1960s aspen-birch forests throughout the generally infested
and 1980s. Yellow birch is affected most noticeably by area. Repeated defoliation by these insects, in associa-

cankers, which cause decay and discoloration. Like tion with other organisms, will cause reduction in
beech, yellow birch is very susceptible to decay after volume, mortality, and a reduction in the number and

partial cutting of a stand. In 1991, birch leafminers and quality of root and stump sprouts for regeneration.
skeletonizers defoliated yellow birch in northern New In 1992, several other insects caused damage in the

England and New York. Dieback of white birch occur- aspen-birch forest. Birch leafminers, large aspen tortrix,

ring in the Lake States is thought to be related to repeated and a leaf tier/leafroller complex defoliated about
defoliation by forest tent caterpillar defoliation and 385,000 acres.
drought. A survey conducted in Minnesota showed that
more than 37 million white birch have at least 30% GENERAL STRESSORS

crown dieback, and the average annual mortality between
1988 and 1992 was over 13 million cubic feet. Weather

Butternut is a decreasing component of the northern The primary weather concern about has been drought.
hardwood and oak-hickory forests due to continuing tree Defining what constitutes a drought historically has been

mortality caused by butternut canker. Tree dieback and based on crop successes or failures; no single measure of
decline due to this disease have been reported since the drought perfectly represents moisture conditions in all

1960s. Mortality was widespread in southwestern areas. However, the United States Department of
Wisconsin in 1967, and the disease became established in Commerce, National Oceanic and Atmospheric Adminis-
southeastern Minnesota by the early 1970s. Severe tration, attempts to represent meteorological drought (or

losses throughout the range of butternut are threatening moisture excess) conditions by area units referred m as
the survival of the species, as the disease continues to climate divisions. Three hundred forty-tbur climate
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divisions across the country are based on several factors, damage can cause limbs to droop a>d can ailso ca_,,_se

including crop types, old crop reporting districts, and :internal injuries, which take kruger to de_:ct. Two :-_,evere

political boundaries. Thousands of individual daily tall ice storms damaged between 3(;_I)0(>0a>i 4(}(},_OtX)
weather station reports are summarized, and these data trees in southern Minnesota_ Replacemem ;and cleanup
are entered into mathematical models; different indexes costs exceeded $9 million.

are then calculated that represent meteorological mois-
ture conditions in various ways. AIR POLLUTION

The Palmer Index (Palmer 1965) is one of several Three major aspects of air pollution that can affect
measures used to describe meteorological moisture forests: gases (spec itic ally ozo_e) wet acidi c d epos ition,
anomalies. One, called the Palmer Hydrological Drought and dry acidic deposition. Ozone is a gas that m,_O_iaj_n_e

Index (PHDI), ranges from extremely wet (4.0) to sensitive tree species, which may show up ir_such

extremely dry (-4.0). The Palmer Indexes are computed symptoms as purple speckling o_ the upF_r surface of the
as the product of a climate weighting factor and moisture leaf on hardwoods or yellow mottli ng or_white pine.
departure. The weighting factor standardizes the index to Acidic deposition is a direct result of sulfur arid nitrogen
enable reasonable comparison of index values in differ- compounds in the atmosphere and, in the ca:_e of wet
ent locations and different times of the year. Moisture deposition, involves a reaction with precipitaticm_ Acidic

departure is the difference between water supply (pre- deposition is measured in amounts of hydrogen (or pH, a
cipitation, stored soil moisture) and water demand measure of acidity), sulfate, nitrate, nitrite, and amr_o-
(potential evapotranspiration, the amount needed to nium ions. This deposition can influence nutrient cycling
recharge the soil, and runoff needed to keep rivers, lakes, in the forest. Monitoring infl)rmafion for ozo:r_eand wet
and reservoirs at normal levels), and dry deposition comes from a ser_es of networks

throughout the United States, and the number of indi_.

The PHDI attempts to represent water table and ground vidual monitoring sites varies from state to state (Gar_er
water effects of drought and is slow to respond to sudden et al. 1989).
changes in weather. According to the annual average
PHDI (based on monthly summaries from October to Ozone has been monitored only since the early 1960s, so

September), large areas of Minnesota and Wisconsin long-term information is limited. In additi<m, the num_r
....... began to experience severe to extremely dry conditions of sites has been increasing, and many of the sites are in

starting in 1987 and continuing through 1989. Several urban locations. Ozone damage within a localized area

climate divisions, mainly in the northwestern Minnesota, can be scattered, and two neighboring trees of the same
had a continuation of drought conditions into 1990 and species can exhibit different levels of damage, In

1991. addition, ozone values can differ significan@' within a
few miles due to elevation changes and other site fac:tors.

This extended period of drought has had serious conse- The tree species more sensitive to ozone damage are
quences for tree health throughout the affected area. eastern white pine and black cherry. Other s_?ecies of
Drought was directly responsible for the death of pine, ash, maple and oak are also sensitive.
millions of oak and pine trees in the Lake States in 1989.

Much of the mortality that has occurred since then is a The ozone levels fbr the Lake States are generally low

result of the lingering effects of drought, including the compared to other eastern states, except ibr par_s of the
mortality of green and white ash. Trees that survived the Lower Peninsula of Michigan and the western shore of

direct effects of the drought were weakened and made Lake Michigan in tscons_n. During high ozone
susceptible to other stressors that under normal circum- episodes, occasional symptoms are observed on particu-
stances would not have been significant, such as the two- tarly sensitive eastern white pine. tn general, acidic
lined chestnut borer on oaks and deteriorated crown deposition has not shown any visible effects on forests in

conditions on maple in Wisconsin. the east. In the summary of the F:orest Response Pro-
gram (Hertel and McKinney-McNeal 199()), the condo-

Late spring frosts can kill new growth on sensitive sions from numerous research studies stated_ '_ _hat

species whenever frost occurs after new growth begins, most forests in the United States do not show tmusual
Severe frost occurred over 712,000 acres of low lying visible symptoms of stress, marked decreases in the fate

oaks in the Lower Peninsula of Michigan, and this area of diameter or height growth_ or significant increases in
was later defoliated by the gypsy moth. mortality due to acidic deposition."

lice storms can damage trees by breaking tops and Guidelines in the new Clean Air Act may heIp reduce
branches, snapping trunks, and uprooting trees. Severe deposition.
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CONCLUSI©NS and as defined in this paper, forest health overall in thee
Lake States must be regarded as good and improving.

in general, pest activity in the Lake States can he found Localized problems are noticeable, but overall the

every year. Periodic drought is perhaps the most serious resource is very resilient and therefore in good health.
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mortality directly, and indirectly by predisposing them to REFERENCES
secondary pests. In spite of these problems, forest land
area continues to increase, and annual growth continues Burns, R.M.; Honkala, B.H., eds. t990a. Silvics of

to exceed annual harvest° North America, volume 1. Conifers. Agric. Handb.
I, 654. Washington, DC: U.S. Department of Agricul-
: The most serious concern in the Lake States is with tare, Forest Service. 675 p.

introduced pests: gypsy moth, white pine blister rust,
e Dutch elm disease, and butternut canker. These are Burns, R.M.; Honkala, B.H., eds. 1990b. Siivics of

singled out for several reasons: (1) their actual or North America, volume 2. Hardwoods. Agric.
potential ecological significance to the forest; (2) their Handb. 654. Washington, DC: U.S. Department of
economic significance in terms of affecting economically Agriculture, Forest Service. 877 p.

: important species or valuable shade or ornamental trees;

and (3) their potential for continued :impact. Eyre, F.H., ed. 1980. Forest cover types of the United
States and Canada. Bethesda, MD: Society of

Abiotic factors are also of concern, including ozone American Foresters. 148 p.
damage on sensitive species such as eastern white pine,

effects of acidic deposition, and drought-caused tree Garner, J.H.B.; Pagano, T.; Cowling, E.B. 1989. An
mortality. We must understand that trees die because of evaluation of the rote of ozone, acid deposition,
drought and contributing stress factors, and other airborne pollutants in the forests of

eastern North America. Gen. Tech. Rep. SE-59.
Attempting to rank the relative health of the overall Asheville, NC: U.S. Department of Agriculture,
forest, individual forest type groups and individual tree Forest Service, Southeastern Forest Experiment

: species within a forest type group, is very difficult; it is Station. 172 p.

atso somewhat arbitrary, dependent on the perceptions
and values of the individuals making the assessment and Hertel, G.D.; McKinney-McNeal, E. 1991. The forest
on the timing of that assessment. For example, decay response program: research on the effects of acidic
and canker incidence in aging aspen-birch forests is high deposition and ozone. Agric. Inf. Bull. 622. Wash-

and increasing, but this is a natural consequence of aging ington, DC: U.S. Department of Agriculture, Forest
and does not threaten the long-term sustainability of the Service. 19 p.
fbrest type. On the other hand, fewer stresses currently
affect the northern hardwood forest and the oak-hickory Jakes, RJ. 11980.The fourth Minnesota forest inven-
forest, yet the very existence of a small component, tory: area. Resour. Bull. NC-54. St. Paul, MN: U.S.
butternut, is threatened by butternut canker. Losing Department of Agriculture, Forest, Service, North

butternut would not affect the overall health of these Central Forest Experiment Station. 37 p.
diverse forest types, but a relatively uncommon tree

species adding to the overall diversity may be lost. Palmer, W.C. 1965. Meteorological drought. Res. Pap.
Likewise, losing American elm to Dutch elm disease has 45. Washington, DC: U.S. Department of Commerce,
not had drastic long-term detrimental effects on the Weather Bureau. 58 p.
health of the forest, but the species was once a predomi-
nant component of many forest types. And the introduc- Spencer, J.S., Jr. 1983. Michigan's fourth forest
tion of white pine blister rust has forever altered the inventory: area. Resour. Bull. NC-68. St. Paul, MN:
character of the pine forest type. If one uses tree species U.S. Department of Agriculture, Forest Service, Noah

diversity as the main measure of' forest health, given that Central Forest Experiment Station. 39 p.
a diverse forest can better adapt to changing stresses and
introduced pests, fbrest type groups can be ranked by Spencer, J.S., Jr.; Jakes, RJ. 1980. Iowa's forest re-
forest health, from best to least: northern hardwood, sources, 1974. Resour. Bull. NC-52. St. Paul, MN:

oak--hickory, elm-ash-cottonwood, spruce-fir, white-red- U.S. Department of Agriculture, Forest Service, North
jack pine, and aspen-birch. With the indicated caveats, Central Forest Experiment Station. 90 p.

37



Spencer, J.S., Jr.; Kingsley, N.S.; Mayer, R.V. 1990.
Indiana's timber resource, 1986: an analysis.
Resour. Bull. NC-113. St. Paul, MN: U.S. Department

of Agriculture, Forest Service, North Central Forest

Experiment Station. 85 p.

Spencer, J.S., Jr.; Smith, W. Brad; Hahn, J.T.; Raile, G.K

1988. Wisconsin's fourth forest inventory, 1983.

Resour. Bull. NC-107. St. Paul, MN: U.S. Department
of Agriculture, Forest Service, North Central Forest

Experiment Station. 158 p.

38



Great Lake States Forest Trends, 1952-1.992

Robert N, Stone _

EXECUTIVE SUMMARY 9. Timber harvesting trends upward to supply expan-
sions in wood processing plants, many using new

Remarkable restocking and recovery mark the Lake technologies, taking previous]y undesirable species
States forests over the last 70 years, The following facts and producing products unknown in 1952.
log the range of changes between 1952 and 1992 when a

10. Timber grewtlh exceeds timber harvests but thewave of young stands grew to poletimber, and much of

the poletimber grew to sawtimber stands" difference is shrinking.

1l. The forests are attracting rising demands for timber,

1. Forest area in the three Lake States is rising after winter and summer sports, hunting, fishing, camping
decades of gradual decline, a reaction to declining and other forest benefits.
farmland use.

]2. Pioneer species such as aspen, .jack pine and birch
2. More than 9 mitlion acres of nonstocked forest were

are gradually being replaced by more shade tolerant
reforested between• t952 and 1992, most by natural trees such as maple.
regeneration although several million acres of"forest
plantings were added. 13. Lake State forests are complex with 12 major

coniferous tree species and 5 t major hardwood tree
3. Timberland acreage declined about 6 million acres species.

between 1952 and 1992, but timberland stocked with

trees actually increased about 3.5 million acres. INTRODUCTION
4. Only forest industrial owners have more timberland in

1992 than in t952. Data Sources, Dates and Analysis Methods
5. Sawtimber stands nearly tripled in acreage, to become

the dominant stand-size class. Much of the forest resource data used :in this analysis

6. Lake States forests inventories have staged a major comes from the recompilation of forest survey invento-
ries for Michigan and Wisconsin and a new inventory ofcomeback. Average per acre timber volumes are
Minnesota. This information had been updated to 1992.accumulating rapidly, and now exceed 15 cords
Statistics from the recent Minnesota forest inventoryincluding 2,992 board feet of sawtimber. In sawtirn- were studied to substantiate or condition conclusions

ber stands sawtimber volume averages 5,7 t0 board
drawn from the older data bases. The updated state

feet per acre. statistics were combined for the entire Lake States by the
7. Just five species: aspen, hard maple, soft maple, red Forest Inventory Analysis unit of the USDA Forest

oak, and paper birch, account for half of the timber Service's North Central Forest Experiment Station and
volume, dated 1992 (NC 1992).

8. Timber growth rose by more than one-fourth over the
These updated Lake States forest resources statistics

40 year period but is below the peaks of the 1980's.
With most acres stocked with poletimber and sawtim- provided :most of the resource estimates used in this

analysis.
bet trees, the ingrowth windfall of small trees
growing to commercial size is largely past. The

A problem in compiling forest resource estimates for the
volume of sapling trees that grow to reach 5 inches

d.b.h, each year, called ingrowth, is a large compo- region is the time orientation of the basic forest survey
nent of timber growth in young forest stands, data. Each Lake State is sampled independently. Each

takes 2 to 4 years to complete. Each was sampled at a
different time. For national compilations some updating
(never backdating) manipulations arrange regional

_The author is Forestry Consultant, Madison, WI and estimates as of a single year or day as in the estimates of:
retired Project Leader, Forestry Products Laboratory, area and volume, and for the prior year for estimates of
Madison, WI. This manuscript was originally prepared timber growth and cut (removals).
on August 18, 1992 for the Lake States Forestry Alliance.
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Most of the current timber resource data for Wisconsin change geologically. Human actions have interceded and

comes from a forest inventory conducted by the Forest added new dimensions to the cha_ges.
Survey Project of the North Central Forest Experiment
Station of the U.S. Department of Agriculture's Forest The area of land and water in the Lake States totaI_ 160
Service in cooperation with the Wisconsin Department of million acres. Of this, t22 million acres we !arid' 3_
Natural Resources. This survey dated 1983 unfortu- million acres are water.
nately omits nearly one decade of change. Nevertheless,
this survey provides a wealth of detailed timber inven- The forests of the Lake States, covering approximately
tory information comparable to earlier surveys even at 50 million acres, provide the regions' population with a
the county level. Data available from this survey large scenic, recreational, economic and ir_d_strial
includes forest area statistics by forest type, ownership resource. It provides habitat for a rich variety of wi kI1ire,

and stand age; timber volume by species, tree size and space for recreation of many forms, a large watershed
class in cubic feet and board feet units. (In the text of supplying water to thousands of streams_ i:nland lakes

this report volume units are shown in cords.) Similar but and the Great Lakes as welt as an increasin_:,_:flow of
less statistically reliable information is presented for wood for a growing forest products industry.
timber growth and timber removals.

It is a forest resource in change. Against a background of

The last completed forest survey of Michigan's forests rising timber cut this forest continues to acctmwlate
was dated 1980. A new inventory is now underway. As inventory by 1 billion cubic feet each year. All the

for Wisconsin, the inventory was updated to 1992 using inventory indices trend upward; for hardwoods and
computer projection techniques developed for this softwoods, for sawtimber and poletimber.
purpose. Minnesota's fifth forest inventory, completed in

1990, provided the most current resource estimates and Forest Land Changes
when compared with estimates for the fourth Minnesota

inventory, the latest indications of recent changes. More of the land of the Lake States is forested than is the
case for the U.S. as a whole. Here 4 acres in l0 are

For this project, the Forest Service, using advanced
timberland (Figure t). Although land classed as forestcomputer projection models, updated the 1983 Wisconsin
has declined about 4.7 million acres between 1952 and

inventory and the 1980 Michigan inventory to 1992 and
1992 forest land stocked with trees gained. The standardcompiled estimates for the region, for each state, and for
definition of forest used in forest surveys includes landthe survey units (groups of adjacent counties) as of 1992.
formerly having had tree cover and not currently devel-

Timber removals were updated to 1992 from the 1982 oped for nonforest use. In t952 some 1.0.4 million acres
of this idle land was classed as nonstocked timberland.statistics using newer pulpwood production estimates as
Now just 790 thousand acres are classed as nonstocked_the basis for estimating the changes in removals. Timber

product output statistics are compiled annually for
pulpwood by species and county. The latest surveys in Wisconsin and Minnesota detected

gains in forest land, undoubtedly due to restocking of
idle farm land and wooded pastures. The two major land

LAND AND FOREST AREA uses in the region are forest and agriculture. They are
inversely related.

The Land

Of the Lake States, Michigan is most heavily forested;

Glacial ice deposits and water formed and carved out the over half, and Minnesota the least, abou_ one-third. Both

geological features of the Lake States Region. Shallow Minnesota and Wisconsin have prairie inclusions along

soils and bare rock show the scars left by advancing and their western and southern borders where the climate
retreating glaciers. All but a small part of the region's limits tree cover to the wetter sites. As a general case the
southwestern extensions are glaciated. The tens of degree of forest increases from south to north across the

thousands of lakes, ponds and bogs divided by glacial region; and from southwest to northeast in Minnesota
ridges or moraines witness the geologically young and Wisconsin. The proportion of coni_rs relative to
terrain. The many swampy sites indicate the poorly hardwoods tends to increase from south to north.
developed drainage systems.

The vast majority of forestland is classed as timberland.

The rich and varied forest cover of today traces its Timberland is defined as forest available for logging and
foundations to the ice ages. These forests are forests of fertile enough to grow timber of industrial quality,

Minnesota and Wisconsin have just under 15 million
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acres of timberland. Michigan has about 17.5 million clearing and reversion to fanning of forestland. The
acres. The total for timberland in the Lake States of 47. I gains in crop area come at the expense of forest. The
million acres is 6.1 million acres less than in 1952. The reverse occurs when agricultural booms fade and again

i;_};{:; portion of land that is forest varies widely by forest the forest returns. The gains in forest area in Minnesota
!i__; survey unit. In general the southern units are much less and Wisconsin reflects the most recent drop in cropland

forested, which occurred after the last survey of Michigan. This is
_:_ not a new situation. Much of the present county and

_ _ In Michigan about two-thirds of the nonforest is in.the state forest land once was farmed and privately owned.
_;_i_:_;; Southern Lower Peninsula. This unit is 17% forestland. The Great Depression of the 1930's caused economic

The most heavily forested area in the region is Eastern failure and abandonment of farms across the region.
;_'_'_'_ Upper Peninsula with 88% forested. Most failed farms via forfeitures for nonpayment of

advalorem taxes went to the counties and states. These

_,.N_; Conversely, Minnesota's Prairie Unit of nearly 20 million lands have reverted to woodlands and now comprise
i;_:_!u acres of land is just 3% forest. Likewise, the southern most of the nonfederal public forestland.
_:_ units in Wisconsin are lightly tbrested when compared to

_!'_; the northern Wisconsin units. Minnesota's Aspen-Birch Forest Ownership
Unit is 86% forest and includes two-thirds of the re=_on s

reserved forestland, mostly in the Voyagers National Park Michigan and Wisconsin forests are roughly two-thirds
!!J_ and the Boundary Waters Canoe Area. Between 1952 private and one-third public (Figure 2). Minnesota has<

_,'_ and 1992, 4.6 million acres of forest land was converted more public forest than private. Each of the Lake States
to nonforest uses. has national forests; Michigan has three, Minnesota and

,;s_ Wisconsin have two each. All have national park ]ands.
,,_/'.;_ Reserved f%_restarea over the 1952-1992 period more_";_"_' Across the Lake States are about 5.5 million acres of

_c_;S than doubled as the Voyageurs National Park was added, national tk)rest timberland, 7.2 million acres of state

the Boundary Waters Canoe Area was modified in owned timberland and 4.9 million acres of county owned
_ Minnesota; and the Apostle Islands and Sleeping Bear timberland. The Lake States are leaders among the states

_e_ National Lakeshore were set aside in Wisconsin and in the amount of county and state forest land. However_

• Michigan, respectively, it is the private timberland that dominates the ownership
_y scene° Farmers and miscellaneous private owners

_ Most land in the Lake States is used for t%mning and control 25.2 million acres of timberland in the region.
,_ forestry. This leads to an inverse relationship and to_s_,. These private owners of less than t,@)0 acres of fk:)rest-

_ cycles of gains and losses in forest land. Each surge in ]and number about 9(X)thousand individuals. They own
markets for agricultural commodities leads to land
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centers and increases in population,s of smaller urbar_.

LakeStates areas. People also appear to be moving to areas which
border cities, suburbs, or the metropolitar_ frir_ge_ So:me

Wisconsin of this apparent population shift may be due to changes
in the definition of urban population, but trt:a{yremo:te
and rural areas are also showing population i__creases"

Minnesota (Plantinga et aL 1989).

Michigan Rural settings and small towns have grown increasingly

t 0% 20% 40% 60°/o 80°/o _00% more attractive to people. These population shifts led to
Percentofarea oForestIndustry changes in :forest land ownership especially from farmers

_NationalForest to miscellaneous private owners. In Wisconsin between
I_OtherPublic 1968 and 1983, holdings of timberland by farmers in

MOtherPrivate Wisconsin decreased by 27%, while timberland hekt by

miscellaneous private owners rose 45%. In Minnesota
Figure 2.--Area of timberland by ownership class, 1992. between t977 and t990 farmer owned timberland

declined by 34%, while timberland held by miscetta.-

over 9 million acres of timberland in Michigan and neous private owners rose by 68%.
Wisconsin, and over 6 million in Minnesota. Changes in

the composition and intentions of this diverse and The study (Plantinga et al. 1989) did not determine how
complex group of owners will in large measure deter- much of this change resulted from farmers selling to
mine the kind of forestry practiced and the future supply nonfarmers and how much was caused by farmers taking
of timber and most of the other forest benefits in the up other occupations and still retaining their land. The
Lake States. sharp decline in holdings by farmers parallels the drop in

numbers of farms and farmers. Too much can be read

Despite the considerable forest industry in the region into this change because farmers who enter other
industrial ownership of timberland amounts to just 3.9 vocations and leave day to day farming may continue to
million acres or 8%. One might expect, with the consid- own the land as before even though no longer classed as
erable new investment in new processing facilities and farmers by the enumerators. Such changes in the owner

the accumulating timber inventory, to see rising indus- category probably change little, if any, the quatity of
trial forest ownership. This is not the case. Although forest management.
higher now than in 1952, industrial ownership was
higher in the 1970's. Of the ownership classes only
forest industry had more timberland in 1992 than in Forest Type Distribution

1952. The regions forests are classified into 14 forest types by

Public forest land is more prevalent in the northern the Forest Survey. The patterns of timberland by forest
type, state, and survey unit reveals the complexity of

survey units. In Minnesota, timberland in the Aspen- Lake State forests.
Birch Unit above Lake Superior is two-thirds publicly
owned. This, of all the units, includes the most county

The five forest types with the largest areas in the Lakeand federal timberland. Only Michigan's Northern
Lower Peninsula Unit has more state forest. Western States are in order of size: maple-basswood, as_n, oak-

Upper Michigan has the most forest industry timber- hickory, elm-ash-soft maple, and black spruce (Figure 3,
Table 1). Aspen, long the leading forest type, now trailsland_about one-third of the region's total. The most

private timberland is in the Northern Lower Michigan maple-basswood in area. The four most common tk:_rest
Unit although the Southwestern Wisconsin Unit has a types in Michigan and Wisconsin are the same as fk:_rthe

higher proportion of private forest, region. Black spruce is the fifth most abundant type in
the Lake States, although Michigan has more acreage of

A study by Plantinga et al. (1989) looked into some of northern white-cedar than of black spruce. Wisconsin
has more paper birch than black spruce. In Minnesota,the factors and changes influencing land use and owner-

ship in the region. There are more people. There are aspen is still far and away the dominant forest ty_. ks
fewer farmers and farms. Urban areas have grown, acreage exceeds the next four forest tyi.ms combined.
They concluded, "Recent demographic data suggest that Over half of the region's aspen acreage occurs there.
populations in the Lake States are shifting away from Maple-basswood, black spruce, ehn.-ash-soft maple and
large cities and into rural area. This change is evidenced oak-hickory make up the rest of Minnesota's top five

.... most notably in decreases in populations of large urban forest types.

42



._%_, A similar pattern occurs in the distribution of some %rest tripled in each of the Lake States. Nonstocked forest,
:, .% types across the du:ee states. The northern forest survey which 'totaled 10.4 million acres in 1952, now is below I

_ units have alrnost nit of the swamp conifer forest types million acres. There are 6 million acres less of seedlings

and most of the pine forest types. The downstate units and saplings. Within this decade over half of the regions _
have much more oak-hickory, maple-basswood, and timberland wilt be covered with stands of sawtimber
elm-ash-soft maple. In Michigan and Wisconsin the trees,
most abundant type in the northern units is maple-
basswood, but in the northern Minnesota units aspen is In 1952, stands of sapling and seedling size covered

the leading forest type. some 20.4 million acres and with nonstocked timberland
_i:_N_ amounted to 58% of the timberland. In 1992, 40 years

__ Stand-Size Distribution later, two-thirds of the stands are sawtimber and

poletimber_a remarkable case of forest rebuilding.

A clear sign of the maturing of the regions forest stand is
found in the distribution of the timberland by stand-size. The many consequences of such large changes in the

_? More of the forest now supports sawtimber than character of the forest stands on not only timber supply,

_;_ poletimber or saplings and seedlings (Figure 4). Since but on wildlife populations, forest recreation, and water
d4;_ 1952 the acreage of sawtimber-sized stands has nearly flows is yet to be widely understood and appreciated.

_._ _,_..

_; _ Lake States

° [] Nonstocked

_ _ ................................... [] White Spruce
,_,;_::_ Wisconsin

_"_'_ [] Elm-ash-soft maple
!

!' f [] Pine

_ Minnesota I [] Oak-hickory_¢_ [] Swamp Conifers

',_d [] Maple-basswood' .... Michigan [] Aspen,bite h

0% 20% 40% 60% 80% 100%

Figure 3.--A rea of timberland by forest types, 1992.

i'_ Lake States

d_,,;_ Wisconsin

_ _ Minnesota

_ _

_W_ Michigan

_:_ 0% 20% 40% 60% 80% 100%
Percent of area ....................................

_ [] Sawtimber
[] Poletimber

[] Seed-Sap

_ [] Nonstocked

Figure 4._Area of timberland by stand size,/,992." 43



The east to west pattern of the early logging and land markets insuring low stumpage re_mms_ h l::_"e,_;e_tsa

clearing era is apparent in the distribution of present day changing habitat for the rmmerous _ iid!i?e species The
size classes. First logged Michigan has 7.4 million acres wave in this forest is so large tha_ it wili ca_Jse eci_o
of sawtimber stands, Wisconsin 6.0 million acres, and waves in generations of forest stands to c_>me, at_hough

last logged Minnesota 4.9 million acres each succeeding wave will be sinai let a__dwider The
ongoing changes in stand structure, tree size_sand species

Although the area of timberland declined by 6.2 million mix also impact wildlife. (?one are miIl ions of acres of
acres between 1952 and 1992, the area of nonstocked brushy clearings and seedling and sapti_:_; star_ds, in
forest decreased even more. In 1952 the area of stocked their place now stand hardwood sawtimber sta,_ds that
timberland was 42.8 million acres and in 1992 was 46.3 are becoming dense, shady, and fairly open beneath the

for a net gain of 3.5 million acres. Even Minnesota tree crowns.
which had the largest decline in timberland over the

period actually had an increase in timberland stocked The latest data about forest changes in the Lake States
with trees, comes from the recent Minnesota :tbrest inver_tory [_

each Minnesota survey unit timberland increased since
the t977 forest survey, most likely from far_n kind

Age Class Distribution reversion.

The consequence of one characteristic of the Lake States The forests of the Lake States are chartging ir_,composi-

forests dwarfs all others. It is the skewed age-class tion, in ownership, as well as in the size classes of stands
distribution (Figure 5, Table 1). An unequal proportion they support. The impacts or consequences of these
of the forest stands were established in the late 1920's

changes form the dimensions of future Lake States
and early 1930's. The development of this large acreage forests. The trends suggest they prom:ise to deliver an

over time has created a wave much like a pig in a boa expanding bundle of benefits, goods and services to Lake
constrictor, first creating a bulge in the sapling and States residents and visitors in the decades to come.
seedling class, then in poletimber (the latter stage of this
phase still dominates the Lake States forests) and then in
sawtimber stands. Stands in the biggest wave are now THE STOCK OF TIMBER
55-75 years of age, a virtual wall of ripening timber. For

forest types such as aspen, birch, and jack pine, the trees
are fully mature and facing decline if uncut. The maple- Biomass
beech, white and red pine, and oak stands are short of full
development, at most a decade or two off. Timber resources traditionally have been characterized

by stand tables showing numbers of trees and stock

tables showing growing-stock volumes by species andSuch a forest, unseen before in America, while full of

promise is difficult to manage and use. The dimensions tree diameter classes, Recent forest surveys have
included estimates of the woody biomass (all live treesand quality of its timber are ever changing, as are the ....

_._+,_,_,_,_.,_,_ and shrubs) to help answer environmentaI, ecological,

. acreages of stands ripe for harvest. Much of this forest wood fuel and fire risk questions not answerable with

! l'_i_¢_ needs thinning to fatten crop trees. As the wave matures

the supply of marketable timber may glut existing growing-stock volume estimates. Biomass estimates
may include foliage, tops, limbs, bark, ff_r all live trees

and shrubs although below ground stump and root
_ii components are not yet available_8,o0o

7,ooo ......... The 1980 Michigan inventory found the to ta_ biomass of
6,000 all live trees at least 1 inch in diameter on timberland

totaled just over 1 billion tons green weight. This
s,ooo averages about 60 tons per acre. The biomass of shrubs

,=4,000 and trees smaller than i inch d.b.:h, varied wildly by
forest type from as much as 4 tons per acre ina,000

_ lsconsm s tamarack type to a few hundred pounds in
, . _,

2,ooo Minnesota's white spruce. All biomass in Wisconsin

1,ooo forests in 11983averaged 65 tons per acre, slightly above
the 61 tons per acre of Minnesota's forests in 199(/.0

5 15 25 35 45 55 65 75 85 95 110 141+

Age As a rule of thumb for the Lake States, about half of the
woody biomass on timberland is in the main sterns ofFigure 5._Timberland by stand age, Lake States, 1987.

i
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growing stock trees over 5 inches d.b.ho with another 60,000
one-fburth in their tops and limbs. Smal]er trees and cult

[] Wisconsin

trees split the remainder except for about 1% in shrubs, s0,o00 iNMinnesota
7"he amou:nt of wood in live trees is double the usual NNich_gan
growing-stock volume estimates. This fact underpins the _ 40,000

o

interest in technologies that can economically harvest

o= 3o,ooo I'_wood materials as chips; and in products or fuels that can _;
be made from them. Such approaches effectively expand
the useable wood supply. However, they also raise _ 2o,ooo

concerns about forest soil nutrient depletion where much _o,ooo
of the mineral rich fbliage and bark are extracted alone
with the wood. The mineral content of wood is of the o

order of 1/2% (Koch t985). Wood burners are aware of 19s2 1962 197o _grr _987 _992

the small amount of ash remaining after wood is corn- Year

ptetely burnt. "Treebark, when dry, can contain as much Figure 6._Lake States growing-stock volume by state,
as t 0% of minerals, t952- I992.

Besides the biomass of the live trees and shrubs are the Changes in inventories between surveys has been

foliage, grasses, other living plants, dead trees and the remarkable. In Minnesota, growing-stock volume gained
surface litter layer. Assuming that biomass is growing at 22% between the surveys of 1977 and t990. In Michi-

the 2.7% rate of growing stock volume, the Lake States gan, between the surveys of 1966 and 1980, growing-

adds about I 3/4 tons per acre per year, or about 87 stock volume rose 27%. For Wisconsin, timber volume
million tons annually. Since timber removals are :much climbed 39% between the surveys of 1968 and 1983.
bellow timber growth the accumulating woody biomass in

Lake States is a significant carbon sequestrant, reducing The improvement in sawtimber volume is even more
global carbon dioxide, striking. Nearly tripling between 1952 and 1992, the

sawtimber inventory totals about 14t billion board feet

A Harvard University research team, headed by Dr. (Figure 7). The big change in inventory now is occurring
Steven C. Wofsy, recently was reported in the New York in sawtimber as the forest matures. Ingrowth is slowing
Times as having discovered an absorption of about 3,500 in poletimber but expanding in sawtimber as more and
pounds of carbon per acre per year in middle aged more poletimber trees grow into sawtimber size. At this

temperate hardwood stands at Harvard Forest. At this point their total volume moves across the magic size line
rate Lake States forests are sequestering over 88 million separating poletimber from sawtimber and is added to
tons of carbon annually, growth as ingrowth. Minnesota with 34 billion board

feet trails Wisconsin's 45 billion board feet as well as

Timber Volume Michigan's 6 t billion board feet. Michigan was logged
over earlier which explains much of its lead in sawtim-
ber. The large improvement is sawtimber occurred _

Timber inventories in the Lake States ,"a-etrending
across all ownership classes and for both hardwoods and

upward, continuing a pattern of several decades (Figure softwoods.
6). Growing-stock volume in the Lake States more than

doubled between 1952 and 1992 as waves of young 160-T ] ii
stands reached poletimber size. Growing-stock volume v_o+-i c_w,scons,n ;..........................................._-..................._4
is defined as net volume of growing stock trees 5.0 |I I | i

| i @Minnesota l l I I

inches d.b.h, and over, from 1 foot above the ground to a _20v-.-_ _ _............._--_ _.-_ ....
[ I g] M chigan ' I :"

minimum 4.0 inch top diameter outside bark of the _. 100 [ ...................................... t {}}
central stem or to a point where the central stem breaks _ ]
into limbs. Volume totals 55.2 billion cubic feet; of this _ 80 -i .i
16.2 billion cubic feet is softwood, up from 6.6 billion g ! _ !i"-- 60
cubic feet in 1952 and 40.9 billion cubic feet is hard- _ i il
wood, up from 1.8.3billion cubic feet in 11952. Growing 40

stock volume has more than doubled; for every owner- 20

ship class., for hardwoods and :forsoftwoods, and for

each of the three states over the last 40 years.
1952 _962 t970 1977 1987 1992

Year _,

Figure 7.---Lake States sawtimber volume by state, 1952_,
1992.
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100,000
]

Average timber volume per acre increases from east to 80,000 I
west across the Lake States, another consequence of the

pattern of original logging and land clearing. Growing-
stock volume per acre averages 1 173 cubic feet (t5 _ 80,000
cords) for the region. Sawtimber volumes average just .oo

about 3,000 board feet per acre. _ 40,000
m

Volume by Ownership 20,000

As with area, private forest owners control the majority
of growing-stock volume. The timber ownership 0
proportions closely follows forest area ownership but Nationaa Other Forest OtherForest Public industry Private
with one significant difference. Private owners own
more hardwood timber volume than their land ownership Ownership Class

would suggest; public and industrial have proportionally Figure 9.--Sawtimber volume by ownership class, Lake
more softwood timber volume. One reason for this is the States, 1992.

more northern concentration of public land where conifer
species more commonly occur.

Michigan's Western Upper Peninsula Unit has the most

Nonindustrial forest owners control 55% of the timber sawtimber volume per acre. It leads in per acre soft-
volume, and 57% of the sawtimber volume, more than wood volume as well. Southwestern Wisconsin has the

twice the volume of state and county forests the next highest volume of hardwood sawtimber per acre.

largest class (Figures 8 and 9). These two ownership
classes comprise 80% of productive forest land in the Volume by Species
Lake States.

Aspen, with 16.8% of the total for all species, has the

35,000 most timber volume by far. Of the 63 major tree species
found in the Lake States, just five, all hardwoods,

30,000 account for half of the current timber inventory. These

are, in order by growing-stock volume: aspen, hard
25,000 maple, soft maple, red oak, and paper birch (Table 2).

Two conifers, northern white-cedar and red pine are the._o20,000
x_= next in order with the most volume. _,
O

15,000

•- Each state has a different volume leader. In Michigan it

10,000 is hard maple, followed by soft maple, aspen, northern
white-cedar and red pine. In Wisconsin red oak leads,

5,000 followed by aspen, hard maple, soft maple and paper
birch. In Minnesota aspen has more growing-stock

0 , volume than the next three species; paper birch, balsamNational Other Forest Other
Forest Public industry Private fir, red oak, put together. In each state these few species

OwnershipClass include half of the timber volume.

Figure &--Growing-stock volume by ownership class, The aspens also lead with nearly 15% of the region's _
Lake States, I992. sawtimber volume, mainly found in the smaller sawtim- _

ber diameters. This timber is fully mature. Aspen, red ':'N

Volume by Survey Unit oak, hard maple, soft maple, red pine and white pineaccount for over half of the sawtimber inventory (Table

3).
The volume estimates by forest survey unit reveal some
geographic patterns. The highest stocking of growing

stock per acre is found in Michigan's Western Upper As with growing stock volume the ranking of sawtimber
Peninsula and the adjacent Northeastern Unit in Wiscon- by species varies by state. In Michigan hard and soft
sin. The northern units have the most softwood timber, maple, followed by the aspens and red oak, account for

a 42% of the sawtimber inventory. White-cedar and
The units with higher stocking of hardwoods are the hemlock are next most common. In Wisconsin, red oak,
southern ones. Per acre stocking is lowest in
Minnesota's Prairie Unit. aspen, hard maple, white pine and red pine include half

46



of the sawtimber inventory. More than one-quarter of An even higher proportion of sawtimber volume is found
Minnesota's sawtimber is aspen. Adding red oak, red in sawtimber stands, almost 74% (Figure 1t)° The Lake
pine and northern white-cedar raises the percentage to States forests, long characterized as cut over and

one-half. In Minnesota the maples are not major species, poletimber, have, after a century, regained a majority of
its timber in sawtimber stands. Sawtimber stands are

A number of species gained or lost a large percentage of taller with less sunlight reaching the understory.
•their growing stock volume between the last two

inventories. For the region, soft maple gained the most

volume. In Michigan, soft maple, red pine, jack pine, 110,000
black cherry, walnut, and yellow poplar showed the 10o,o00
greatest percentage gains; but hemlock, yellow birch, 90,000 ...........
beech, and elm declined. Between 1966 and t980 soft ,_ 80,000 ................

maple in Michigan gained nearly 1 billion cubic feet of _ 70,000
volume. In Wisconsin red pine, soft maple, white ._ 60,000

c 50,000 ............
spruce, red cedar, cotton wood, black cherry, and walnut o

40,000
had large percentage gains in volume. Hemlock, elm,

30,000

and yellow birch declined. Minnesota volume gainers 20,000 ....
include black spruce, tamarack, and the cedars. The

I0,000

losers were elm, balsam poplar, and river birch. The 0 34.2
decline in elm inventory is caused by the Dutch elm Sawtimber Poletimber Seed-Saps Nonstocked

disease, which readily kills American elm and has nearly StandSizeCJass
eliminated the species in many areas.

Figure 11.--Sawtimber volume by stand size, Lake

The data do not permit similar comparisons for sawtim- States, 1992.
ber volume.

As a result, understory cover is becoming sparse and
Volume by Stand-Size Class ground level conditions are cooler. These effects of

accumulating and maturing timber inventories is chang-
Additional evidence of the extent and pattern of forest ing the forest timber character but also the quantity and
rebuilding across the Lake States is found in the esti- composition of all the plants and animals it harbors.
mates of timber volume by stand size (Figure 10). Again

the pattern is east to west. Some 54% of the growing- The restocking and large accumulation of timber in the

stock timber volume is in sawtimber standsmmore in Lake States is a modern forestry success story in a world
Michigan, less in Minnesota. concerned about timber exploitation and deforestation.

TIMBER GROWTH

35,000 Just as timber volumes characterize the current state of

the timber resource, timber growth reflects the underly-
30,000..... ing additions shaping the future forest.

._ 25,000 .......

Net annual timber growth as reported by the Forest

20,000- Survey is a complex concept including not only the
_ .....° _ annual change in sound wood on growing-stock trees of15,000 -_

- commercial size but also accounting for the entire
10,0o0[-] .................--- ....... volume of trees that die or become cull trees as well as

5,000t_J _; the entire volume of small trees that grow to become 5.0
inches d.b.h. (ingrowth). Adjustments are also made for

0 the volumes of trees in stands on areas changing to or

Sawtimber Poletimber Seed-Saps Nonstocked from timberland when land use changes. Timber growth
StandSizeClass is reported for average annual growth between surveys

Figure lO.--Growing-stock volume by stand size, Lake (periodic growth) and for the report year (current
States, I992. growth). Furthermore, growth is reported separately for

growing stock timber in cubic feet and for sawtimber in
board feet.
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The volume of net annual growth on the timberland of the With more trees and higher stocking per acre competition
Lake States rose from 1,180 million cubic feet in 1952 to has increased tree mortality, especially among defective

1,508 million cubic feet in 1992. Annual net growth was and overtopped stems. Mortality accounts for 12 cubic
1,617 million cubic feet in 1977 and has been declining feet per acre of gross growth. Currently, mortality :is

slowly since this peak due to an increase in timber equivalent to 37% of growing stock growth_
mortality as the higher stocking crowds out weaker or

overtopped trees and a decrease in ingrowth because of Total sawtimber net growth is still rising. Between 1952
the diminished acreages of sapling stands, and 1992 it more than doubled increasing from 2,515

million board feet to 5,196 million board feet (Figure

Trends in Growth 13). In 1952 sawtimber growth was 47 board feet per
acre. By 1992 annual sawtimber net growth had reached
109 board feet per acre. The trends are similar for both

It is useful to explore growth trends from two aspects, the softwood and hardwood species groups. Although
Relating it to the land base on a per acre output basis the growth rates for sawtimber have moved lower they
much as conventionally done in agriculture indicates the remain about one percentage point higher than for

current productivity of the timberland. Another approach growing stock.
is to present growth as a percentage of timber volume. In

this way a measure of the return on timber inventory is

obtained. Both growth per acre and growth rates were 6,0oo ] _o

used in the analysis of growth. 5,000 I _ii12_i
Between 1952 and 1992 the trend in net growth of _ 4,ooo _;_'_!_;!.................... _,_,_,-_

growing stock has been upward reflecting the improving _ _ _._._,
stocking levels (Figure 12). Growth per acre has risen to o 3,ooo ..................
32 cubic feet in 1992 from 22 cubic feet in 1952, a gain of =_ i :::':"::::_::I
54%. This is not the case for growth rates. In 1952 net ,_ 2,000 _)_:i_!_,!

growth as a percentage of growing-stock inventory was t,ooo !_,_,_,/:_!:_!_
4.7%. For softwoods it was a bit higher at 4.9% By _i• %_ ............
1992 growth rates had fallen to 2.7% of growing-stock 0

volume. The large increase in volume of growth was not 19s2 "1962 1970 `1977 `1987 1992
matched by growth rates. Slower timber growth rates of Year
the maturing Lake States forests are a case of widespread

_ Figure 13._Trends in annual growth of sawtimber, 1952-
_, diminishing returns that is as normal as the sigmoid 1992.

l growth curve. Net annual growth per acre in Minnesota
was 25 cubic feet, well below the 38 cubic feet per acre in

Michigan and 32 cubic feet in Wisconsin. Growth D_fferenees Among Owners

Timber growth in a forest is a function of land quality,
2,000 tree stocking, and forest management. Although these

vary by owner, there is little difference between the

`1,s00 ownership groups in net growth. The timberlands of
"$ farmers and other non-industrial forest owners are only
.,, growing an average of 33 cubic feet per acre annually_

o= _,000 fractionally higher than industrial timberlands (Table 10).
o" Public forests are growing a little slower. The major

difference between the owner groups is the distribution
5oo of timber growth between hardwoods and softwoods.

Public and industrial forests are producing much more
softwood growth than are the timberlands owned by

0 . farmers and other private owners. Part of the reason for
1952 1962 1970 1977 t987 "1992 this is location. A larger proportion of the public and

Year industrial timberlands are located in the northern units of

the region where conditions favor conifers. These
Figure 12._Trends in annual growth of growing stock, owners have tended to favor softwoods in forest manage-

1952-1992. ment and made substantial reforestation efforts as early
as the 1930's.

48



Growth as a percentage of timber volume varies even Timber Removals

tess than per acre achievements among the ownership

classes (73ble 11). All are near the regional average of Much of timber growth accrues in response to natural
2.7%. The rate for softwoods is slightly higher than for processes gradually and almost imperceptibly° The gains
hardwoods., go unnoticed. Few people notice the annual timber

growth; a few percent of forest inventory. Not so with
Significant differences occur between ownerships in timber removals. Tree felling, logging, and other timber
saw timber growth. The highest per acre growth of harvesting actions are unmistakably evident. Even when

sawtimber is on national forest timberlands. In 1992 it logging is silviculturally crafted to improve the residual
was 7 board feet above the regional average of 109 board stand or to develop a superior future stand the change is
feet. Trailing the national forests and just slightly ahead abrupt and conspicuous.
of industry lands was the sawtimber growth of farmer

and other private owner timberland. As with growing- During the decade 1981-1990 over 8 billion cubic feet of
stock net growth the sawtimber growth on these lands is timber was harvested across the Lake States. Almost

comprised of more hardwood and less softwood than is 80% of this was from hardwood trees. Removals by
the case for other ownership classes, state for the period 1981-1990 show Michigan leading,

but only slightly over Wisconsin:

Timber Mortality Michigan 3,035,355 thousand cubic feet
Minnesota 2,148,106 thousand cubic feet

Timber mortality is the volume of sound wood in Wisconsin 3,001,564 thousand cubic feet
growing-stock trees and sawtimber trees that die annu-

Timber removals in the Lake States are dominated by aally. Mortality is part of every living forest as trees are
few species. Among the hardwoods, aspen accounted forlost due to insects, disease, and suppression. These
half the removals in the Lake States during the 1980's.losses are typically small. Losses from wildfires,

windstorms, and pest epidemics can be catastrophic in Aspen, red oak, hard and soft maple, and paper birch
made up 85% of the hardwood removals. For softwoods,

localized areas, half of the removals were jack pine and red pine. Adding
balsam fir, white pine, and northern white-cedar accountLosses of growing stock due to mortality in the Lake
for 82% of the removals during the 1980's.States has been rising mainly due to greater exposure

from the large increases in timber inventory. There is
As with the timber inventory, timber removals variedmore to lose. In 1992 mortality totaled 1.5 billion cubic

feet of growing stock, a rate equal to 1% of the inventory, widely by Forest Survey Unit. Again the northern units

Mortality amounted to 38% of net growing-stock growth, across the region provided the lions share of the timber
It was equal to 73% of timber removals, harvest over the past decade. Of the 13 units in the three

states, the five southernmost had one-eighth of the timber
removals in the 1980's. The 1:4 ratio of softwood to

Since 1952 growing-stock mortality has more than
hardwood removals for the region holds state by state,doubled. It is now greater than the total timber harvest in
although the species mix changes.1952 and trends upward (Figures 14 and 15). The pattern

for sawtimber trees is similar although the losses are
somewhat lower for these larger trees. The increases in Trends in Timber Removals
timber inventory have expanded competition of growing
space in most stands. This has suppressed the smaller The gains in timber volume since 1952 have fostered

and weaker trees and many die. The natural process higher timber removals of growing-stock and sawtimber

leaves the superior trees and improves stand quality, trees (Figures 14 and 15). The greater timber supply is
accompanied by bigger average trees and higher

Several serious pests threaten particular species. Dutch harvestable volumes per unit area.
elm disease has destroyed much of the American elm

across the region in the last two decades. Oak wilt is These factors tend to reduce harvesting costs and
killing large numbers of red and black oak. A defoliatory improve logging productivity by reducing hauling
gypsy moth is spreading across Michigan and is found in distances and number of pieces per unit harvested. They
eastern Wisconsin and moving westward with each also reduce the relative area logged as more is obtainable
season. This insect feeds on hardwood foliage and per acre.

repeated attacks can weaken and kill trees. It seems to
prefer oak. These newer pests invade a region having Between 1952 and 1992 growing stock timber removals

left their natural enemies behind and for some years can rose 51% in total. The gain of 63% for hardwood species
do great damage, exceeds the 19% gain for softwoods. The gains for
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sawtimber removals were greater, amounting to 84% inventories in the region has improved timber supplies in
over the same period. Removals of hardwood sawtimber several ways_ Merchantable length has increased as trees
have more than doubled, far exceeding the gain in have gotten bigger and taHer_ Higher harvestable

softwood sawtimber removals of 28%. volumes per acre improve harvesting ef_ciencies and
tend to reduce woods to mill hauling distances. Such

The 1952 average removals of 9.8 cubic feet per acre had changes have resulted in new processing plants and

increased to 16.7 cubic feet by 1992. Sawtimber higher timber harvests. Yet, the difference between net
removals per acre have climbed even more. In 1952 growth and removals is greater in 1992 than in 1952
some 24.9 board feet per acre of sawtimber were (Figure 14).

harvested. By 1992 sawtimber removals averaged 51.7
board feet per acre of timberland. In 1992, sawtimber growth in the Lake States totaled 5.2

billion board feet, more than double the harvest of 2.4

Removals as a percent of net growth has risen some over billion board feet. Between 1952 and 1992 sawtimber _
the 40 years, amounting to 59% of growth in 1992. For growth more than doubled. Sawtimber removals almost
softwoods the removal rate has declined. The equivalent doubled (Figure 15).

of about 40% of softwood net growth was harvested in

11992. Of the major ownership groups, forest industry The relationship between growth and removals varies
ownerships currently are harvesting the most per acre somewhat by state but much more so within each state

and as a percentage of net growth. The often maligned from north to south. The greatest variation in the ratio of
nonindustrial private owners with 54% of the timberland removals to growth is among the survey units of Minne-

had 56% of the net growth and 48% of the timber sota. In the Prairie Unit removals amount to only one-
removals in 1992. fifth of the timber growth, compared to the Aspen-Birch

Unit where the removals amount to three-quarters of

timber growth. The same pattern occurs in Michigan andTimber Growth and Removals
Wisconsin although the differences are less striking.
These patterns are a clear example of the general rule

In 1992 timber growth in the Lake States amounted to
that forest industries locate near the timber supply not the1.5 billion cubic feet or about double the timber removals markets.

of 786 million cubic feet. The accumulating timber
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Figure 14=_Comparison of growing-stock growth, removals, and mortality, 1952-1992.

5O



6,000

_ G rowth

5,000 _ ...........°o
Nemovats ...............

4,ooo ............. _....... .....

oo .........................
0

e,ooo

1,000

0

1950 1960 I g70 1980 1ggO 2000

Year

Figure 15.---Comparison of sawtimber growth, removals, and mortality, 1952-1992.

The tbllowing tabulation shows the ratio of removals to

growth and the volume margins by FIA units:

Growth Harvest Margin Ratio
............ Millioncubic feet ............

Michigan
East. Upper Peninsula 122 71 51 .58
West. Upper Peninsula 173 103 70 .60
North. Lower Peninsula 278 129 149 .46
South. Lower PeninsuJa 96 20 76 .21

Minnesota

Aspen-Birch 132 99 33 .75
Northern Pine 170 124 46 .73
Central Hardwood 53 23 30 .43
Prairie 12 3 9 .25

Wisconsin
Northeast 132 115 17 .87
Northwest 167 t 06 61 .63
Central 95 61 34 .64
Southwest 50 34 16 .68
Southeast 28 8 20 .29

Lake States 1,508 786 722 .52
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The decades old trend in the Lake States of growing Aspen stands still cover over 10 miltion acres, or one-

more wood than is being harvested is, over time, adding fifth of the timberland second only to the maple-bass-
large increments to the stock of maturing timber, wood type. In Minnesota, aspen stocks one_-third of the
Obviously, such a situation cannot continue indefinitely, forest. Quaking aspen constitutes one-fourth of

In a world concerned about resource depletion and Minnesota's growing-stock volume although only 11% of
environmental degradation, an expanding forest is Wisconsin's and 7% of Michigan's. However, as
special. However, the forest resource situation across the Spencer et al. reports, "Between the mid-1960's and

Lake States has situations that either threaten the status 1987, the area of timberland in the aspen forest type
quo or afford opportunities to enhance the future forest, declined from 13.2 to 11.8 million acres, a t0 percent

loss" (Spencer et al. t990). As they report, the area of

SPECIAL SITUATIONS aspen forest type is declining primarily because aspen, a
pioneer species, is being replaced by other species when

The rapidly changing and expanding forest resources in management favoring aspen is not practiced. Stands
older than about 60 years are considered over-mature,the Lake States present some special circumstances that
and they tend to decay or break up quickly. As thehelp define the current forestry situation. This section of

the report will focus on five of these, mature stands deteriorate, the more shade tolerant species
present in the understory, such as maple, balsam, or

white pine replace the aspen. The present forest industry
Aspen faces a declining aspen base and will need to depend

more on other species as this century fades.
Aspen comprises a major policy conundrum for the
region's forest managers and planners. The aspens, the
most common species, are short-lived, fast maturing but Plantations
poorly distributed by stand age. In 1952, aspen was

Reforestation activities have a long history in the Lakethought of as a weed species with few uses and little or
States and man-made stands can be seen across theno stumpage value. Some timber companies were

bulldozing young aspen stands to make room to plant region. In 1980 Michigan's forest plantation totaled 1.2
million acres. Wisconsin in 1983 reported 622 thousandspruce and other conifers deemed more economically

promising, plantation acres. The 1990 Minnesota inventory reports
354 thousand acres of forest plantings. About 300
thousand additional acres have been planted since theBy 1992 aspen ranked number one among the species in
forest inventories in Michigan and Wisconsin. If mosttimber harvested. Aspen species provided some 40% of
survived they raise the Lake States forest plantationthe total timber harvest of the region in 1990. Its

growing abundance and low cost encouraged technical acreage to about 2.5 million acres. Tree plantings have
been mainly the native pines: jack, red, and white, plusdevelopments that multiplied uses. The conspicuous
white spruce. Much of the existing pine and whiteexample of the new products is aspen flakeboard, now

widely substituted for southern and western plywood. A spruce type acreage are planted stands. For example, in
newer version-oriented strand board--provides a Wisconsin, nearly 80% of the red pine and 66% of the

:':,_: stronger product with growing uses. The use of aspens white spruce timberland has been planted (Roussopoulos
for pulp and lumber sprang also from new knowledge, and Leatherberry 1992).

Aspens are a pioneer species, ill equipped to compete Although tree planting was not uncommon soon after the
....... silviculturally with most Lake States species. Aspen turn of the century it began on an extensive scale only

needs nearly full light. They are disturbance-dependent, after fire control programs insured protection along about
If a calamity such as fire, windstorm, or logging kills 1930. The great depression of the 1930's fostered the

Civilian Conservation Corps (CCC) which incorporatedmost of a stand, aspen will quickly re-sprout and con-
reforestation as a major activity to employ young men.tinue to dominate most sites. But with competition from

other species aspen is usually replaced within a single Tree planting became a common spring and fall activity
generation by associates such as balsam fir and soft throughout the three states. Public tree nurseries, many

still operating, were established during the CCC era formaple (Alban et al. 1991). Much of the area it occupies
is well suited for other more competitive species. The plantings on both public and private forest land. The

CCC program faded away during World War II but treeecological winds are slowly blowing it away. The hot
fires and clearcuts that provide the mineral soils and full planting rose rapidly in the 50's. The Soil Bank program
sunlight it needs to reproduce are repugnant to much of designed to retire surplus farm land by paying farmers to
the public, retire crop land spurred a new surge in reforestation, this

time on private land. The acreage planted each year
peaked under the Soil Bank Program.
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The early plantings were mostly on the public tbrests. Minnesota, the most recent inventory statistics in the
By the 1950's plantings by corporations and especially region show white pine numbered but 35 out of each
individual land owners were exceeding public planting, thousand trees reported. Across the region the white pine
a trend that continues (Figure 16)_ In the t980's a forest type acreage is 520 thousand acres, an area smaller

number of policies and programs were implemented to than Minnesota's Carlton County. Just 1% of the forest
encourage tree planting, trees in the Lake States are white pine, although it

accounts for 3% of the growing-stock volume. This key

The older pine plantations, a principal source of pine species of the legendary pine logging era that brought the
pulpwood for years, are reaching sawtimber size. A region's economic development is surprisingly uncom-
modern sawmill located at McBain, Michigan, was mon in the modem forest. White pine, the largest and
designed to process red pine whole tree logs solely tallest of the northern conifers, never recovered from the
from plantation thinnings. A sister complex makes exploitation of early logging, uncontrolled wild fires and

lumber and treated poles in Prentice, Wisconsin. agricultural land clearing early in the century and before.
Red pine has been favored in reforestation by owners and

In the 1980's a number of new policies and programs agencies reflecting the twin threats of white pine blister
were irr_plemented to encourage tree planting. Land rust and white pine weevil.
managers have responded to the programs providing
reforestation incentives. But as the programs come and Still when one looks to the statistics about the very big

go the amount of forest planting has also. Conse- trees in the region, white pine remains dominant. In trees
quently, the age structure like much of the natural 29 inches and larger in diameter white pine numbers lead
forest, has an uneven age structure. The result is to all species in sawtimber volume in every Lake State.
imprint a cycle of changing forest characteristics and Although comparatively few in number, white pine
future conifer wood supply, includes about 18% of the conifer sawtimber in the

region.

White Pine White pine faces two formidable enemies (Jones 1992).
White pine blister rust was introduced into the Lake

A symposium held on white pine in 1992 could have States somewhere around the turn of the century. It
been entitled "Where is the white pine?" (University of spread slowly westward reaching western Minnesota in
Minnesota 1992). Once king of the Lake States pinery, the 1930's. Although a significant killer of the species,
white pine, today, is scarcely present. Statistics for
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Figure 16.--Area planted and direct seeded by ownership, 1951-1989.
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management practices are known that wilt reduce blister shade tolerant species, the absence of fSre, and increased

rust damage to acceptable levels. Underplanting and mortality of oaks caused by gypsy moth defoliation, and
pruning seem to control the canker. White pine weevil is oak dieback and decline. The abundance of oak today is
the major insect pest, by killing the affected trees leaders an artifact of a disturbance regime that no longer exists

and deforming the main stem. Again, white pine (Johnson 1992). The disturbance was a series of recur-
growing in the understory is relatively undamaged, rent fires that killed competition but allowed the oak to

resprout from protected dormant buds near the root
White pine is damaged by a number of feeding animals, collar.

Porcupines and hares girdle the trees, but the major
damage to white pine is repeated browsing of young trees There has been a gradual decrease in the area of oak-

by white-tailed deer. Record high deer populations in hickory forest type. Where well established oak regen-
recent years have severely damaged young stands. The eration is lacking, logged stands often come back to

species is also affected by air pollutants. Of all the North sugar and red maple that are less valuable species in
American species, white pine is most susceptible to current markets. Clearcutting heightens the tendency for
atmospheric pollutants, red oak to be replaced (Johnson 1993).

The key to increasing this largest of the native conifer
Potential for Catastrophic Forest Firesrests on better solutions to the problems above. There is

little prospect that white pine can become a major species
in Lake States forests in the foreseeable future. The accumulating timber inventory has increased greatly

the stock of potential wood energy and the risk of large
forest fires. An expanding fuel load has led some forest

Hard Maple fire specialists to state that fires may occur that cannot be
controlled with available equipment and methods.

Contrasting with the disappointing recovery of white Several fires of well over a thousand acres have occurred

pine are major gains by sugar maple. This prime in recent years. A large forest fire near Grayling,
component of northern hardwood forests shows double Michigan, destroyed 80 homes. One near Seney,
digit improvements in volume, growth, and harvest. The Michigan, ran unchecked until it reached Lake Superior.

gains are found mostly in Michigan and Wisconsin. The large blocks of maturing plantations present special
Sugar maple does not do well in much of Minnesota. fire control problems. Green wood currently averages
Only quaking aspen exceeds hard maple in growing over 60 tons per acre with additional fuels present such
stock volume in the Lake States. Hard maple is the most as dead trees, woody debris, leaves, and grown vegeta-

abundant species in Michigan, second only to quaking tion. Construction of large numbers of scattered perma-
aspen in Wisconsin but ranks just fourteenth in Minne- nent and seasonal homes in forested areas has made fire

sota. protection more difficult.

,: The maple-basswood forest type is more abundant than
ii:: FOREST PRODUCTS, BENEFITS, AND USES_' the aspen and birch types, covering 11.7 million acres.

The maple-basswood type is by far the most abundant
Who wants how much Lake States timber depends on aforest cover in Michigan and Wisconsin. Two common
number of market determinants. Among the factors thatassociate species of the type, hemlock and yellow birch,

have fared less well. change the amount of timber demanded are population,
gross domestic product, housing starts, imports and
exports, technical improvements and new products.

Red Oak Changes in the supply of timber in other regions of the
country (and world) influences Lake States timber

There is growing concern among the forestry community markets.
that red oak sawtimber is being overcut to satisfy a

strong market for oak lumber and veneer. However, the The underlying rate of change from population growth
new Minnesota inventory shows current red oak sawtim- and economic growth for the country is about 2%. The
ber growth to be more than twice 1990 removals. The improving supply of maturing timber in the Lake States

concern seems based on the failure following logging for and the impact of new technologies have resulted in
the new stand to be red oak. Red oak has been difficult timber harvests that are growing at 3% annually. This
to regenerate on sites where it is the preferred timber rate will double the harvest amount every 24 years.
species. This poses a long-term threat to the species

abundance. Oak forests are changing ecologically In the Lake States timber products output has been
because of successional displacement of oaks by more increasing at 3%mhalf again as fast as the national rate!
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Woodpulp production in the Lake States increased 32% The rising demand for Lake States' wood products will
between 1965 and 1990 to 12,560 tons per day. Most tend to bring better timber prices. Added revenues can
gains are from new kraft pulp capacity in Michigan and finance better forestry. But higher prices and greater
Wisconsin, much of it at Quinnesec and Escanaba. demand can also encourage conflicts between timber

production and the many other forest benefits.
Pulpwood makes up more than half of the industrial

timber products harvested annually in the Lake States.
Forest Recreation and WildlifePulpwood production between 1965 and 1990 more than

doubled, reaching 8.53 million cords in 1990. Hard-
Great Lakes forests provide a rich, varied, and changingwoods constituted 76% of the pulpwood production. The
habitat for a great many wild birds and animals. The tensmain species were aspen, jack pine, hard maple, and
of thousands of inland lakes and hundreds of miles of

white birch. Michigan produced 3.0 million cords,

Wisconsin 3.1 million cords and Minnesota produced 2.4 great lake shoreline add a diversity unique to the region.
million cords. The major pulpwood species in Michigan
are aspen, maple, and pine. The Lake States had 50 pulp The appeal of forest recreation cannot be separated from
and board mills in 1990. the attraction of forest creatures. The chance to see wild

animals and birds in their natural settings is, certainly,
one of the attractions bringing the millions of visitors toThe Lake States have become major producers of both

structural and industrial particleboard. Annual produc- Lake States forests and recreation areas. The largest wild
tion of board increased from 365 million square feet (1/4- animal in the Lake States, the moose, is found on Isle

Royale and in the Boundary Waters Canoe Area Wilder-inch basis) in 1980 to 1,386 in 1990. Seven mills were
constructed in the 1980's. ness, although a few are known to roam Michigan's

Upper Peninsula. Elk are found in Michigan. The
present herd of about 1,000 animals was reintroduced toSaw log production in the Lake States has advanced as
northern Michigan in 1917 (Bender et al. 1991). Thethe second-growth timber has matured. Some 804

sawmills were in operation in 1990. Lake States saw log original herds of elk were extirpated from the region in
production reached 1.5 billion board feet in 1990 the 1800s. The elk range in Michigan of about 3,800

acres near Vanderbilt and Atlanta attracts visitors
compared to 828 million board feet in 1965, 42% was in

Michigan. Pine, aspen, red oak, hard maple, and soft throughout the year and each December a carefully
controlled hunt maintains the herd within the capacity of

maple are the principal lumber species, the range.

The Lake States have 29 veneer mills--17 are in

Wisconsin and Michigan has 8. Veneer log production Smaller but far more abundant than elk are the white
increased 94% between 1966 and 1990 to just under 100 tailed deer. Deer are found throughout the region and,
million board feet for 1990. The leading species are hard except for a few urban counties, is the principal big gameand numbers at times in excess of 2 million animals.
maple, red oak, aspen, and birch. The output of bass-
wood veneer logs is rising sharply. Black bear, bobcats, coyotes, foxes, and a few reported

cougar are additional visitor attractions to forest areas

One interesting aspect of the housing market is the although only occasionally sighted.

demand tbr log cabins. Several firms in Upper Michigan The increased acreage of sawtimber stands with larger
and Wisconsin seem to be prospering manufacturing log and taller trees enlarges the habitat for wildlife, andstructures and shipping them to markets as far away as
Japan. especially birds. Just as a 10-story hotel has more rooms

than a 5-story one on the same sized area, the taller
sawtimber forest stands contain more rooms and niches

Expanding timber demand always carries a concern
than the poletimber and sapling stands they grow from.about exploitation and overcutting. Although the forests
The larger trees contain bigger cavities for nests andof the Lake States have been recovered and volumes are
dens. The elevated crowns have more strata and become

accumulating annually, the region's history of cutout and
more complex. As the sawtimber stands age, they make

getting logging and wholesale land clearing are still to
more and larger pieces of dead and down wood, biggermuch in evidence. However, current removals amount to

about 1.5% of growing-stock volume and about 2% of stumps and root channels. Among the mammals of
sawtimber volume, well below current timber growth, mature forests are bobcat, fisher, gray squirrel, lynx,
The fact that current timber growth levels are much flying squirrels, porcupine, raccoon, and several species

of bats (Benyus et al. 1992).
higher than timber removals rates suggests greater

demands can be met while maintaining and improving The increasing acreages of sawtimber stands are improwthe forest. Current growth per acre is no more than two-

thirds of site potential, ing cover for turkey, black bear, and timber wolves.
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Wild turkeys were reintroduced into the region in the and of hardwood and softwood woodlar_ds of great
1950's. After a slow recovery the turkey population has variety gives it a unique]y diverse range of _se pros_ctso

now bloomed to such a degree that hunting is again In close proximity to the Lake States lives one--third of
permitted. Black bear sightings are reported as far south the U.S. population.
as Verona, Wisconsin. Timber wolves, long few in
number and largely confined to the Arrowhead country Forests are dynamic communities. This is especia]ty trt_e
of Minnesota above Lake Superior, are dispersing far in the Lake States, with its conglomeration of glacial
beyond this area and number somewhere near 1,900 of soils, mixes of northern conifer and hardwo(_ stands al_d
the animals. Minnesota-born wolves have crossed into history of fire, logging and land clearing_ One character_

northern Wisconsin and established resident packs in that istic of the Lake States fbrests dwarfs at1others in

state, numbering about 40 animals. Another 30 wolves creating change. It is the skewed age-class distribution.
live in Upper Michigan. Wolf pups have been born in Many of the forest stands were established in the late

Wisconsin and Michigan in recent years and these states 1920's and early 1930's. As this wave of single-_aged
have more wolves than at any time since the 1950's and stands grows through the size classes it generates large
are clearly extending their range. Eagles, cranes, swans, changes in the inventory, timber growth and the quantity
geese, and ducks also frequent the quiet and remoteness and character of harvestable timber. Stands in the
of forested and the maturing forest cover will improve biggest wave are now nearing 70 years of need.,a virtual
their habitat, wall of ripening timber. For forest types such as aspen

and jack pine, the trees are fully mature and facing
Many of the region's bird species frequent and prefer decline if uncut. The maple-beech, red pine, and oak
mature forest habitats. Some are: boreal chickadee, stands are short of full development, at most a decade or
brown creeper, common goldeneye, common raven, two off.
dark-eyed junco, eastern screech-owl, great blue heron,

great crested flycatcher, great gray owl, hairy wood- One must back away in time and space to "see" the long
pecker, hooded merganser, house wren, northern flicker, term timber wave in the Lake States. The original forests

northern goshawk, northern oriole, northern water thrush, were exploited throughout the late 1800's and early
pileated woodpecker, pine warbler, red-breasted 1900's. Timber volumes declined steadily as most kind

nuthatch, red-shouldered hawk, scarlet tanager, sharp- suitable for farming was cleared of trees and old growth
shinned hawk, whip-poor-will, wood duck, and yellow- stands were about cut cut. About 1940 the volume of'

bellied flycatcher (Benyus et al. 1992). rising growth of restocked stands exceeded the volume of

timber removals. The long decline in timber inventories
More bird and mammal species use mature forest stands, ended. During the 40's the large area of "brush" and

small grass openings, and small shrub-sapling openings "scrub"_in reality young stands of mostly hardwoods--
than any of the other habitat classes, began entering the inventory as small poletimber. A new

trend began that still continues of timber growth above
A survey for Wisconsin reported that three-fourths of the timber removals. Consequently, timber inventories have
population engages in some form of forest/wildlife increased at an increasing rate. A wave of timber has
recreation (University of Wisconsin 1987). accumulated and is projected to crest about 2030.

The increasing demand for wood and wood products As the wave grew, accumulating volumes per acre were

coexists with other ballooning demands for forest accompanied by increased stand basal area, closing
oriented goods. More people means more consumers of crown cover, and reduced underbrush. As less sunlight
houses and all the other wood products. These same penetrated the tree canopy ground cover thinned. The

consumers are recreationists, hunters, hikers, trappers, surviving trees grow larger and taller, crowding each
bird watchers, and environmentalists. Just as technical other. The stands require more water and nutrients to
changes have fostered new uses for timber, new devices sustain development. Weak sites become obvious.

have changed other forest demands. Snowmobiles, RV's, Small, defective, and intolerant trees, long considered a
trail bicycles, and off-road cycles use up more space than major silvicultural problem in the understocked stands of

snowshoers, skiers, and hikers did. the 60's and 70's were crowded out naturally. Better
trees are beginning to dominate the stands. The second

CONCLUSIONS growth forests are changing, not only in tree size and
quality, but also in stand height and density. This

The Great Lakes are special and unique. The Lake favorable trend is an accelerating one. The long wave in
States' panorama of forest, farmland, lakes and rivers, the Lake States is accompanied by a middle age bulge in

stand ages.
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Past shifts in land use, on-again-off-again reforestation Complicating this trend are smaller bulges of maturing

programs and effective fire programs have caused an timber related to skewed age class structure in several
uneven age class distribution in several important forest major forest types.

types_
The forests of the Lake States are back. But they are

The aspen type, mainstay of the Lake States forest dynamic and changing quickly in size, quality, and
industries, presents such a situation. The largest compo- utility. They offer a challenge if the opportunities they
nent in the aspen type is the 50-60 year age class when can offer are to be captured.
most stands are mature and prime for final harvest. A

second bulge of aspen is on its way but is only about 20 Acknowledgements
years of age.
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Table 2.o-Growing stock volume by species and state, Lake States, 1992

Species Lake States Michigan Minnesota Wisconsin

(Thousand cubic feet)

Jack Pine 1,732,305 655,437 553,019 523,849
Red Pine 2,818,835 1,202,313 585,215 1,031,307
White Pine 1,771,431 775,020 263,829 732,582
Ponderosa Pine 625 -- 625 --

White Spruce 1,085,742 530,173 296,414 259,155
Black Spruce 1,208,612 324,730 746,180 137,702
Balsam Fir 2,352,811 784,992 963,830 603,989
Hemlock 1,263,488 840,369 -- 423,119
Tamarack 775,789 134,052 475,656 166,081
Eastern Red Cedar 27,103 3,713 14,959 8,431

Northern White Cedar 3,079,910 1,759,272 744,792 575,846
Other Softwoods 129,769 116,249 3,118 10,402
Select White Oak 2,081,848 618,436 647,393 816,019

Select Red Oak 3,515,517 1,192,103 818,970 1,504,444
Other red Oak 823,231 207,191 36,749 579,291
Select Hickory 213,933 69,948 16,348 127,637
Other Hickory 134,007 55,353 9,822 68,832
Basswood 2,432,008 778,798 692,132 961,078

Beech 455,816 423,127 -- 32,689
Yellow Birch 700,949 460,540 21,876 218,533
Hard Maple 5,761,791 3,518,341 403,671 1,839,779
Soft Maple 4,469,328 2,683,058 345,140 1,441,130
Elm 962,373 277,244 269,571 415,558
Black Ash 1,431,096 283,044 700,461 447,591
White & Green Ash 1,173,382 607,732 186,757 378,893
Sycamore 19,000 19,000 ....

Cottonwood 156,907 74,139 52,385 30,383
Willow 97,859 38,921 29,374 29,564
Hackberry 13,926 1,229 9,885 2,812
Balsam Poplar 959,508 320,967 595,247 43,294
Bigtooth Aspen 1,887,640 915,399 279,740 692,501
Quaking Aspen 7,423,865 1,701,451 3,818,498 1,903,916
Paper Birch 3,346,475 811,948 1,458,718 1,075,809
River Birch 10,919 375 37 10,507
Tupelo 4,705 4,705 ....

Black Cherry 672,795 441,779 15,688 215,328
Black Walnut 77,279 36,129 14,163 26,987
Butternut 67,265 6,224 11,150 49,891

Yellow Poplar 20,328 20,328 0 --
Other Hardwoods 151,573 73,214 51,650 26,709

Softwoods 16,246,420 7,126,320 4,647,637 4,472,463
Hardwoods 39,065,323 15,640,723 10,485,425 12,939,175

All Species 55,311,743 22,767,043 15,133,062 17,411,638

61



Table 2.--Growing stock volume by species and state, Lake States, 1992

Species Lake States Michigan Minnesota Wisconsin

(Thousand cubic feet)
Jack Pine 1,732,305 655,437 553,019 523,849
Red Pine 2,818,835 1,202,313 585,215 1,031,307

White Pine 1,771,431 775,020 263,829 732,582
Ponderosa Pine 625 -- 625 --

White Spruce 1,085,742 530,173 296,414 259,155
Black Spruce 1,208,612 324,730 746,180 137,702
Balsam Fir 2,352,811 784,992 963,830 603,989
Hemlock 1,263,488 840,369 -- 423,119
Tamarack 775,789 134,052 475,656 166,081
Eastern Red Cedar 27,103 3,713 14,959 8,431
Northern White Cedar 3,079,910 1,759,272 744,792 575,846
Other Softwoods 129,769 116,249 3,118 10,402

Select White Oak 2,081,848 618,436 647,393 816,019
Select Red Oak 3,515,517 l, 192,103 818,970 1,504,444
Other red Oak 823,231 207,191 36,749 579,291
Select Hickory 213,933 69,948 16,348 127,637
Other Hickory 134,007 55,353 9,822 68,832
Basswood 2,432,008 778,798 692,132 961,078
Beech 455,816 423,127 -- 32,689
Yellow Birch 700,949 460,540 21,876 218,533

Hard Maple 5,761,791 3,518,341 403,671 1,839,779
Soft Maple 4,469,328 2,683,058 345,140 1,441,130
Elm 962,373 277,244 269,571 415,558
Black Ash 1,431,096 283,044 700,461 447,591
White & Green Ash 1,173,382 607,732 186,757 378,893
Sycamore 19,000 19,000 ....
Cottonwood 156,907 74,139 52,385 30,383
Willow 97,859 38,921 29,374 29,564
Hackberry 13,926 1,229 9,885 2,812

Balsam Poplar 959,508 320,967 595,247 43,294
Bigtooth Aspen 1,887,640 915,399 279,740 692,501
Quaking Aspen 7,423,865 1,701,451 3,818,498 1,903,916
Paper Birch 3,346,475 811,948 1,458,718 1,075,809
River Birch 10,919 375 37 10,507
Tupelo 4,705 4,705 ....

Black Cherry 672,795 441,779 15,688 215,328
Black Walnut 77,279 36,129 t4,163 26,987
Butternut 67,265 6,224 11,150 49,891

Yellow Poplar 20,328 20,328 0 --
Other Hardwoods 151,573 73,214 51,650 26,709

Softwoods 16,246,420 7,126,320 4,647,637 4,472,463
Hardwoods 39,065,323 15,640,723 10,485,425 12,939,175

All Species 55,311,743 22,767,043 15,133,062 17,411,638

61



Table 3.--Sawtimber volume by species and state, Lake States, 1992

Species Lake States Michigan Minnesota Wisconsin
(Thousand board feet)

Jack Pine 4,486,231 1,547,905 t ,706,422 t ,23 t ,904
Red Pine 8,598,351 3,223,110 2,444,196 2,931,045
White Pine 8,411,285 3,679,467 1,297,353 3,434,465
Ponderosa Pine 123 -- t 23 --

White Spruce 4,219,172 2,090,6 t 8 1,152,492 976,062
Black Spruce 1,256,872 410,809 709,531 136,532
Balsam Fir 4,653,774 1,395,489 1,859,325 1,398,960
Hemlock 6,240,832 4,159,567 -- 2,081,265
Tamarack 1,433,980 277,612 835,291 321,077

Eastern Red Cedar 46,049 7,546 29,531 8,972
Northern White Cedar 8,137,423 4,406,690 2,193,168 1,537,565
Other Softwoods 217,551 188,662 8,017 20,872
Select White Oak 6,657,090 2,008,787 1,823,232 2,825,071

Select Red Oak 11,841,520 3,982,754 2,638,203 5,220,563
Other red Oak 2,524,069 611,870 123,676 1,788,523

Select Hickory 528,934 186,894 39,396 302,644

Other Hickory 262,028 168,567 10,979 82,482
Basswood 6,797,489 2,308,706 1,822,677 2,666,106

Beech 1,759,496 1,622,784 -- t 36,712
Yellow Birch 2,103,637 1,440,776 72,782 590,079

Hard Maple 14,053,601 8,802,032 804,576 4,446,993
Soft Maple 9,248,814 6,231,091 503,438 2,514,285
Elm 2,319,429 547,998 638,865 1,132,566

Black Ash 2,025,413 394,443 968,817 662, t 53
White & Green Ash 3,326,242 1,738,880 485,139 t, t 02,223

Sycamore 88,649 88,649 ....
Cottonwood 642,606 275,809 235,374 131,423
Willow 350,437 150,054 95,126 105,257

Hackberry 34,298 3,105 23,940 7,253

Balsam Poplar 2,182,641 892,249 1,157,379 !33,013
Bigtooth Aspen 4,943,291 2,274,109 752,257 1,916,925
Quaking Aspen 15,624,199 3,546,503 8,652,491 3,425,205
Paper Birch 3,848,546 1,086,807 1,626,662 1,135,077
River Birch 27,400 727 -- 26,673

Tupelo 8,567 8,567 ....
Black Cherry 1,377,415 952,540 26,808 398,067
Black Walnut 276,171 122,972 46,779 106,420
Butternut 202,722 15,880 33,340 153,502

Yellow Poplar 84,956 84,956 ....
Other Hardwoods 196,093 65,396 89,096 41,601

Softwoods 47,701,643 21,387,475 12,235,449 14,078,719
Hardwoods 93,335,753 39,613,905 22,671,032 31,050,816

All Species 141,037,396 61,001,380 34,906,481 45,129,535
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Table 11 .--Timber production ratio estimators, by ownership class, Lake States, 1992

Performance Growing Stock Sawtimber
estimator Softwood Hardwood Total Softwood Hardwood Total

(Percent) (Percent)

Growth as a percent of volume
National Forest 2.72 2.53 2.61 3_77 3_85 3_81
Other Public 2.71 2.75 2.74 3,8 4,32 4.1

Forest Industry 2.54 2.58 2,56 2o9 3_14 3.05
Farm & Other Private 3.11 2.68 2.78 4.13 3.37 3,57

All ownerships 2.86 2.67 2.73 3,83 3_57 3,66

Removals as a percent of volume
National Forest 1.29 2.24 1.83 1.34 3,22 2,25
Other Public 0.99 1.53 1.33 1.14 2.32 1.81

Forest Industry 1.66 2.43 2.16 1.54 2.97 2,38
Farm & Other Private 0.86 1.37 1.26 0.87 1.68 1.47

All ownerships 1.06 1.58 1.43 1.11 2.05 1.73

Removals as a percent of growth
National Forest 47.36 88.24 69.81 35.42 83,65 59,01

Other Public 36,5 55.49 48.63 29.85 53.69 44.13

Forest Industry 65.38 94.28 84.36 53,01 94.38 78.14
Farm & Other Private 27.6 51.18 45.29 20.97 49.77 41,36

All ownerships 37.06 59.03 52.26 28.96 57.33 47.29
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Table 12.o-Percent of volume, growth and removals of growing stock and sawtimber, Lake States, 1992.

Growing Stock Sawtimber
Characteristics Softwood Hardwood Total Softwood Hardwood Total

(Percent) (Percent)
Volume

National Forest 18 10 12 18 9 | 2

Other Public 30 22 24 28 18 22
Forest ]Industry 11 8 9 12 9 10
Farm & Other Private 42 60 55 42 64 57

All ownerships 100 100 100 100 100 100

Growth

National Forest 17 9 11 18 9 12
Other Public 28 22 24 27 22 24

Forest Industry 10 8 9 9 8 8
Farm & Other Private 45 60 56 46 60 55

All ownerships 100 100 100 100 100 100

Removals

National Forest 22 14 15 22 14 15
Other Public 28 21 22 28 21 23

Forest Industry 17 13 14 17 13 14
Farm & Other Private 34 52 48 33 52 48

All ownerships 100 100 100 100 100 100
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Resource Availability From Nonindustrial Private Forest Land in _he Lake State_

Neal P. Kingsley 1

INTRODUCTION the harvesting on these 1ands is simply a case of cutting
timber when its mature with no thought given to regeaer-

An estimated 733 thousand people own forest land in the ating the stand. As a result no attempt is being made to
Lake States (Jakes 1980, Raile 1983, Spencer 1988), but realize more of the land's potential to produce timber.

do not own or operate wood using plants. These nonin- Also, many of the NIPF lands are too small for active
dustrial private forest (NIPF) landowners include management or for harvesting. Therefore, the impact of'
farmers, housewives, executives, and others from many harvesting on larger tracts of nonindustrial private forest

walks of life imaginable. NIPF owners also include land is greater than would be indicated by the overall
groups such as clubs and associations, undivided estates, ratio of growth to removals.
and corporations not engaged in the manufacture of

forest products. This diverse collection of owners holds Thus, nonindustrial private forests pose two critical

50% of the region's nearly 46 million acres of timberland questions for the future development of the forest
(Jakes 1980, Kaiser 1982, Sedjo 1978) and nearly 5% of resources of the Lake States: (Binkley 1981) How much

the region's growing stock, but these private forests are timber and other resources can we reasonably expect
inherently more productive than public lands. Publicly from NIPF land? and (Birch 1978) How can NIPF
owned lands in the Lake States are typically the less owners be encouraged to produce more of all resources?
productive areas that were usually acquired by tax
forfeiture. Nonindustrial private lands already contribute

a larger proportion of timber than public lands do, as OWNERS IN THE LAKE STATES
evidenced by the ratio of annual growth to annual
removals (Jakes 1980, Raile 1983, Spencer 1988). On To answer these questions, we first need to take a close

NIPF land, annual removals account for approximately look at the NIPF lands in the Lake States at who owns
58% of net annual growth, while on national forest and them and why.
state lands annual removals are 32 and 34% of net annual

growth, respectively. About 42% of the public land in NIPF lands are more heavily concentrated in Wisconsin
the Lake States is capable of producing less than 50 and Michigan than in Minnesota, which has a signifi-
cubic feet per year (Jakes 1980, Raile 1983, Spencer cantly higher proportion of state and county lands than

most states (Jakes 1980). Wisconsin and Michigan1988). In Minnesota, nearly half the public land is in this
low productivity class (Jakes 1980). account for 82% of the NIPF owners and 78% of the

acreage (Raile 1983, Sedjo 1978). NIPF lands tend to be

Pressure is increasing on public land to supply more of concentrated in the less heavily forested portions of the
the intangible benefits such as recreation, wildlife habitat region. For example, only 18% of the timber in heavily

and scenery at the expense of commodity production. In forested northeastern Minnesota (aspen-birch survey
the future this land, federal and perhaps state as well, unit) is on NIPF land, but 96% of the timber in predomi-
may not be able to contribute the same share of the nantly agricultural southwest Wisconsin is held by N[PF

timber supply as it has in the past. So we will be forced owners (Jakes 1980, Spencer t988)_

to look more and more at the private sector as the major
timber supplier in the Lake States. However, although The high number of nonindustrial private forest owners
nonindustrial private forests already contribute more than may appear almost staggering, but we need to put it in

their share to timber removals, they are the least likely of perspective. In the Lake States, 83% of the owners hold
all owner categories to be actively managed. Much of tracts of 50 acres or less, but they account for only 35%

of the acreage (Carpenter 1985, Carpenter et at. 1986,
1The author is Program Manager, Forest Inventory Kingsley 1976). Conversely, the remaining 17%_121

Analysis, USDA Forest Service, North Central Forest thousand owners_control 65% of the acreage in NIPF
Experiment Station, 1992 Folwell Avenue, St. Paul, MN land. In Michigan, 16,700 nonindustrial owners who

55108-6148. This regional assessment is a project of the hold 100 acres or more own about the same aggregate
Lake States Forestry Alliance, a joint endeavour initiated acreage as in the State Forest system. These owners

by the Governors of Minnesota, Wisconsin, and Michi- make up only 4% of Michigan's nonindustrial private
gan to deveolp and promote forest resource management owners.
and use in the Lake States.
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Who owns nonindustrial private forest land? Typically, Not harvesting in the past does not mean an owner won't
NIPF owners are older than the general population; about harvest in the future. Forty-five percent of those owners
2 in 3 are more than 65 years old; and about 1 in 4 is who had not harvested said they did not have enough

retired. As a resutt, more than 60% of nonindustrial timber for a harvest (Carpenter i985, Carpenter et al.
private owners have low cash incomes. About t in 5 t986, Roberts 1986). These owners hold 27%--1.8

nonindustrial owners is a business person or an execu- million acres--_f the land held by owners who have not
rive. Many people think of NIPF owners as farmers, but harvested. This category includes those owners who said
farmers actually account only 5% of NIPF owners in their timber was not mature, of poor quality, not enough
Michigan and 16% of NIPF owners in Minnesota volume, or too small an area to harvest. The owners of

(Carpenter 1985). tn numbers farmers do not constitute a only 446 thousand acres--3%--said that either there was
major share of the owners, but they typically hotd larger no market for timber in their area or that the price offered
parcels than the average owner--48 acres versus 31 acres was too low. Only t% of those who have not harvested

(Carpenter 1985, Carpenter et al. 1986, Raite 1983, said they had not because they distrusted loggers. These
Spencer' t 988). Although most owners are not farmers, owners hold only 4%--259 thousand acres--of the land
more than half spent their early lives in a rural area or on held by nonharvesters.
a farm (Carpenter 1985, Carpenter et al. 1986, Roberts
1986). The second most common reason given for not harvest-

ing was that it would be detrimental to the esthetics of
How long have they owned the land? About one-third of the area or the amenity enjoyment of the owners. These

the nonindustrial private owners in the Lake States have owners hold slightly more than 2 million acres. This
held their land for fewer than 10 years (Carpenter 1985, category includes those owners who said harvesting
Carpenter et al. 1986, Roberts 1986). In Wisconsin, only would ruin the scenery, destroy the area for hunting,
2% have owned forest land for more than 50 years create a fire hazard, or that they were philosophically
(Roberts 1986). opposed to harvesting. The owners of an additional 1.4

million acres said they had not harvested because they

Why do these people own forest land? Only 3% of NIPF planned to sell the land, pass it on to their heirs, or the
owners said they own forest land for timber production land was tied up in an undivided estate.

(Carpenter 1985, Carpenter et al. 1986, Roberts 1986).
By far the most common reason given for owning It is clear, then, that many owners do not have firmly
timberland was for enjoying the amenities it provides, fixed plans to harvest or not to harvest timber. Recan-
Owners of 38% of the region's NIPF land said they vassing Delaware owners, Turner et al. (1977) found that
owned timberland for amenity reasons, such as the 35% gave a different response to the question "Do you
scenery, wildlife habitat, or simply because the timber- intend to harvest timber from your land in the future?"

land is part of the farm for residence. Recreation was the than they had only 4 years earlier. Of the 41% who said
second most important reason for holding forest land; they planned to harvest, 18% said they no longer did 4
timber cutting for personal use and investment reasons years later. Of the 58% who said they did not intend to
were wett down the list. harvest, 12% had changed their minds and 5% already

had harvested. If intention changes that much in only 4

Holding timberland for nontimber-related reasons does years, it seems clear that nonindustrial private owners are
not necessarily mean an owner will not harvest timber, far from set in their ways. In addition, it appears that the
In fact, owners of 56% of the region's NIPF land have proportion of owners who will or will not harvest timber

harvested timber from their land (Carpenter 1985, may remain reasonably constant, but the individuals who

Carpenter et al. 1986, Roberts 1986)° However, there is make up this segment of the population are constantly
little to indicate that much of this harvesting was changing.

motivated by a desire to manage the forest. Seventeen
percent of the owners who harvested said they did so Thus, the conclusion reached by Stone in 1969 appears to
because the timber was mature. They hold 3.1 million still hold true (Stone 1969). He said: "Many owners

acres. Another 12% said they harvested because they have nontimber producing objectives most of the time,
needed money. These owners hold 1,7 million acres, but during the short period when their timber is mer-
However, 15% of the harvesting owners said they did so charitable, they are timber value oriented; thus, small

as part of a Timber Stand Improvement (TSI) project. (sic) forest owners as a group will tend to dispose of
These owners hold 1.9 million acres. This TSI participa- merchantable timber in a regular and largely predictable

tion is somewhat higher than has been found in other manner, but due to minimal investments in timber stand
sections of the country, and may reflect the heightened improvement, at a rate well below the potential of the
interest in forestry in the Lake States. sites."
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The question then is, how much timber can we expect the reach out to owners who hold properties that pr_.rvide
nonindustrial private owners of the Lake States to particularly good opportunities for active reso_rce

supply? What then if this is not enough in view of management. Sach activities were the core of _he
projected demands and reductions in production from "Cadillac Pilot Project" in a portion of the Lower
other sources? How can we increase output from Peninsula of Michigan (West 1990). This pro}ect had

nonindustrial private owners? And, what about the two objectives. One was to greatly tighten the working
availability of other commodity and noncommodity arrangements among organizations° both pt_b_ic and
resources from these lands? private, that provide various aspects of technical assis-

tance and financial incentives for NIPF owners. The

other was to identify owners with particularity promising
TIMBER PRODUCTION FROM resource management opportunities and then contact

NONINDUSTRIAL PRIVATE FOREST LAND them with offers of assistance. The project worked quite

According to the most recent forest inventories of the well, leading its coordinator to informally say, "...this is
Lake States, nearly two-thirds of the region's timber the way we should have been doing it alt along/'

products output comes from NIPFs (Jakes 1980, Raile
1983, Spencer 1988). The ratio of annual growth to Taxes act as a disincentive to land ownership :ingeneral.
removals from NIPFs is 1.6 to 1, compared to a ratio of In the case of forest land, taxes can encourage premature
1.9 to 1 for all timberland in the region. Clearly, nonin- or crisis harvesting, or discourage investment in artificial

dustrial private owners will cut timber when it is mature regeneration.
and when they see a profit in it, but do not actively

manage their land or seek professional assistance (Birch Profits from investments in timber management are
1978; Carpenter 1985; Carpenter et al. 1986; Kingsley usually low. Very few forest investments are capable of
1976, 1977; Roberts 1986; Stone 1969). returning as much as 6%. Coupled with the low rate of

return on forestry investments is the illiquidity and long

Sedjo and Ostermeier list seven factors that lead to low payback period. Having money committed for long
levels of investment in timber production by NIPF periods before a return is realized, and having it frozen in

an investment that does not promise a higher rate ofowners (Sedjo 1978): multiple goals and finite re-
sources, lack of information and education, taxes, low return significantly constrain investments in manage-

profits, illiquidity and long payback period, disecon- ment.
omies of scale, and environmental constraints. Each of

Owners with relatively small holdings face significant_ these can significantly deter nonindustrial private owners
_' from practicing active forest management, diseconomies of scale. These owners usually cannot
,_ bargain for a better stumpage rate, and often must accept

i_ Like most people, forest landowners have multiple or reject the offered price. Those who hold larger parcels
of land may be able to encourage outside investment andfinancial goals but limited resources with which to

achieve them. Conventional economic wisdom tells us bargain for a better stumpage price. One possible
...... solution is joint marketing. In other parts of the worldthat a scarce resource (in this case capital) will first be

allocated to the investment that pays the highest return in where small private holdings are the rule, such as
the shortest time with the least risk. Investments in Scandinavia and eastern Canada, owners have banded

silvicultural treatments do not fit these criteria, and together in joint ventures to produce and sell timber.
landowners send their dollars in a different direction. Although this has not caught on in this country, it may

provide a realistic approach in some areas.. The forest

Lacking information and education, many owners do not improvement district formed several years ago in several
manage their lands because they do not understand the counties of the western Upper Peninsula of Michigan is,
ecological consequences. Others do not know where or however, an example of a joint marketing and manage-
how to obtain information. Many programs intended to ment venture in the U.S. (Irland 1991).
assist forest landowners have been channeled through

extension programs directed at farmers. But, most of Environmental constraints may prohibit the use of less
today's nonindustrial private owners are not farmers and capital-intensive methods of carrying out forest practices.
are, therefore, often "out of the extension loop." Often, Owners may not be able to salvage dead or damaged
when owners do seek assistance, they may become trees, and they may not have ready access to professional
discouraged by the alphabet soup of agencies and services like the large owner.

programs (Brock 1985). Without adequate knowledge of
markets and price information, owners may be deterred One of the major impediments to sustained management
from harvesting, harvest prematurely, or sell well below of NIPFs is the length of owner tenure. An individual
market price. One-stop assistance for landowners can tract may pass through three or four owners in a single
overcome many of these difficulties; so can efforts to rotation (Casey 1984), and new owners seldom have the
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same objectives as previous ones. Assistance agencies In most communities, certain people are known as

have often helped owners with tree planting, TSI, and innovators and are looked up to by the rest of the
similar activities, onty to have the land change hands in a community. The same is true of the forest landowner

few years and become the property of someone who community. By seeking these people out and promoting
grazes livestock on it or subdivides it for a housing management on their lands, it is often possible to
development. Each transfer of ownership retards fbrest encourage others to follow suit.
management to some degree. In some cases, the delays

may be short, until new owners get their feet on the Extension and forestry promotion programs need to be
ground. In other cases, all active management may cease restructured to reach the white-collar urbanite and ex-

throughout the new owners' tenure, urbanite. A high profile clearinghouse is needed for
forestry information, one that does not make the owners

However, it has been observed that the longer an owner wade through the alphabet soup. Efforts should be
holds forest land, the more knowledgeable in forestry focused on the larger owners in regions with stable
matters the owner becomes. Studies have shown that timber markets; these owners are the most likely candi-
more and more private forest owners are transplanted dates for active management. In the Lake States, 17% of
urbanites. Because of this, they are often outside the the private owners hold 65% of the land.
network of forestry information and delivery systems,

which are usually tied in with the agricultural and rural Tax policies that treat forestry fairly and realistically
information and service delivery systems. Thus, it is not should be promoted. Such policies include favorable
surprising that in such urbanizing states as those of income tax treatment for planting expenses, to encourage

southern New England, 63% of owners did not know regeneration. Estate taxes that do not promote premature
where to obtain assistance (Kingsley 1976). However, harvesting or land fragmentation should be encouraged.
the longer an owner holds the land, the more opportuni- We need ways to encourage holding forest land in the
ties that owner has to become familiar with the local same family. Also, forest lands should be assessed on
mores and the availability of community services, current use rather than "highest and best" (read: dollar
including forestry assistance. The longer people are in value) use. Landowners need to learn that they can
the community, the more influence their neighbors will defray the impact of taxes and ensure that their children
have on their attitudes toward their property. Forest will inherit the property without major encumbrances.
landowners who are established in the community
generally become more conservation minded, in part CONCLUSIONS

because they do not want to risk offending their neigh-
bors. Seeking out professional assistance to carry out Two central conclusions from this analysis can be stated
forest management practices is one result, simply as:

ENCOURAGING ACTIVE MANAGEMENT ® A high proportion of mature timber grown on
ON NIPF LAND nonindustrial private forest land does reach the

market. Having merchantable timber and being
offered reasonable prices are the keys to landownerThe average net annual growth of growing stock on

NIPF lands in the Lake States is 34 cubic feet per acre willingness to harvest.
per year (Jakes 1980, Raile 1983, Spencer 1988)---about
50% of what could be attained from fully stocked natural • Easily accessible and coordinated technical assis-
stands, and far below what could be achieved with tance as well as financial incentives are essential if a

intensive management. But, nonindustrial private majority of nonindustrial private forest owners are to
owners seldom hold forest land for timber production, or practice effective resource management.
consider forest management a good investment. How

Each of these conclusions is in harmony with studies bycan we encourage them to manage their land in such a
way as to provide a sustained or increasing flow of well-recognized authorities in other parts of the country.

The first conclusion is supported by the work of Clark S.timber? How, then, can we encourage active manage-
ment on these lands? Binkley, Dean of the Faculty of Forestry at the Univer-

sity of British Columbia. Working at Yale University

To encourage management, foresters must serve the several years ago, Binkley carried out an econometric

needs and objectives of nonindustrial private owners, analysis of the behavior of nonindustrial private owners.
For example, almost 60% of NIPF owners in the Lake His analysis showed the way in which higher timber
States hold land for amenity values or recreation, prices cause nonindustrial private forest owners to make
Foresters need to demonstrate to these owners that timber available to the market (Binkley 1981). In

management can improve the aesthetic, recreational, and essence he constructed supply curves relating price and
wildlife values of the land. amount of timber made available for owners of several
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different situations. The second central conclusion is Jakes, Pamela L 1980o Mi_mesota forest statistics,

supported by the work of Kaiser and Royer (Kaiser 1977. Resour. Butt. NC-5.. St. Paul, MN: U.S.
1982), who compared the actual behavior of owners of Department of Agriculture_ Forest Service, North

recently harvested land in several southeastern states. In Central Forest Experiment Station. 85 p.
counties where landowner assistance and incentives were

readily available, five of every six landowners invested Kaiser, H. Fred; Royer, Jack R 1982. Regeneration of

in regeneration. In those counties where assistance and pine forests in the South. Journal of Soil and Water
incentives were not readily available, only one in six Conservation. 38(5): 411-412.
invested in regeneration. Studies of NIPF owners, in

other parts of the country suggest that these findings can _ngsley, Neal P. 1976. The forest_and owners of
be readily transferred to other regions, kinds of owners, southern New England. Res(mr. Bull. NE-43. Upper
forest types, and specific management practices, includ- Darby, PA: U.S. Department ofAgriculture, Forest
ing those in the Lake States. Service, Northeastern Forest Experiment Station. 20 p.
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A Regiena_ Comparison of Publk Forest Resources Management
Programs in the United States

Donald Go MacKay and Paul V. Eltefson 1

INTRODUCTION The major types of data and their sources were:

This report compares forestry programs in the Lake - Information on timberland acreage and ownership
States to forestry programs in other regions of the United in the United States from a USDA Forest Service

States. It summarizes information on a regional basis report (Powell et al. 1993).
and examines the status of forestry programs in 1993,

although data from 1991 and 1992 also are discussed. * Information on three federal programs directed at
Each region represents a distinct and identifiable section private forestland owners (the Agricultural Conser-
of the country° The regions were: (1)Atlantic Coast, (2) vation Program, the Forestry Incentives Program,
California, (3) Intermountain, (4) Lake States, (5) and the Stewardship Incentive Program) from two
Midsouth, (6) Northeast and (7) Pacific Northwest. reports published by the USDA Agricultural

Stabilization and Conservation Service (USDA

Each region was compared and described using broad Agricultural Stabilization and Conservation Service
measures of regional and program characteristics. 1994a and 1994b) and one by the USDA Forest

Regional characteristics discussed include landownership Service (USDA Forest Service 1994a).
patterns, timberland acreage, and the amount land
reserved from timber harvesting. Funding for forestry • Data on expenses related to wood production on
programs in each region was examined at the federal, national forest lands from the national summary of
state, and county levels. Programs directed at private national forest timber sale revenues and expenses
forestland owners were a main focus of the report, published by the USDA Forest Service (USDA

however expenditures for the management of federal, Forest Service 1994).
state, and county administered lands also were addressed.
Finally, the type and effectiveness of forestry programs * Data on expenditures by state forestry agencies
directed at private forestland owners was discussed in the from the National Association of State Foresters
context of the seven regions. (NASF 1994). Another report was useful for

gathering data on expenditures by county forestry
INFORMATION SOURCES agencies (MacKay et al. 1993).

This report relied heavily on information from published , Information on the types of state government
documents. One source, a master's thesis, was unpub- programs directed at private landowners in each
lished. Some of the information sources contained state (and their effectiveness) from two reports

overlapping data. For instance, data on expenditures for written at the University of Minnesota (Cheng
cost share programs are reported twice in this report: 1993, Ellefson et al. 1993).
once in the section on federal expenditures and again in

the section on state expenditures. There was insufficient REGIONS
information in these cases to separate federal and state

expenditures. The authors aggregated states with similar characteristics
into seven regions. These regions were: (1) Atlantic
Coast, (2) California, (3) Intermountain, (4) Lake States,

(5) Midsouth, (6) Northeast, and (7) Pacific Northwest.

Table 1 shows the states making up each region.

The authors are Research Associate and Professor of

Forest Economics and Policy, respectively, Department
of Forest Resources, University of Minnesota, St. Paul,
MN.
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Table 1--States within each region

Region States

Atlantic Coast Georgia, North Carolina, and South Carolina
California California
IntermountNn Idaho and Montana
Lake States Michigan, Minnesota,and Wisconsin
Midsouth Alabama, Louisiana, and Mississippi
Northeast Maine, New Hampshire, New York, and Vermont
Pacific Northwest Oregon and Washington

Location was an important factor used to aggregate states criterion was the level of removals 3 for alI species ira
into regions. Regions consisting of spatially contiguous 1991 for each state. In each of the seven regions, except

states were preferred. However, several regions were for the Northeast, only the states with the highest levels
contiguous, which made it difficult to distinguish a of removals for all species were selected to be included
dividing line between some regions. Contiguous regions in a region (Powell etaI. 1993). The authors used the
existed in the West and the Southeast. The Atlantic Coast amount of removals as a proxy for the level of' harvesting

and Midsouth regions were adjacent and the Pacific and forest management activity in a state. The Northeast

Northwest region touched both the Intermountain region region was exempted from the third criterion because
and California. These adjacent regions were treated New Hampshire and Vermont would have been excluded
separately to distinguish differences between each region and a contiguous block of states was preferred for that
and to achieve a rough balance in the relative size of the region of the country.
timberland acreage in each region.

ALLOCATION OF TIMBERLAND
Three criteria determined which states to include within

each region. The first criterion was the grouping of The total acreage of land and timberland in each region

states into subregions used by the 1992 RPA Assessment varied substantially (Table 2). Also, some regions had a
Update. The RPAAssessment Update divided the United large land area, but only a moderate amount of timber-

States into nine subregions (Powell 1993, p. 3). The land. For instance, the Intermountain region had the
second criterion was the total acreage of timberland in largest land area, yet only 21% of this land was timber-
each region. A level of balance was desired in the land. The area with the largest area of timberland was

acreage of timberland between regions 2. The final the Atlantic Coast, which contained nearly 55 million

Table 2.--Land, timberland, and productive reserved land in seven regions of the United States, 1992

(In thousand of acres)

Region Total Tirnbedand Productive
land area reserved

Atlantic Coast 87,519 54,520 1,089
California 99,823 16,200 2,584
Intermountain 146,117 30,337 5,140
Lake States 122,074 47,136 1,968
Midsouth 90,387 52,787 51

Northeast 61,636 41,920 2,958
Pacific Northwest 104,054 37,852 3,962

Total 711,610 280,752 17,752
Source: Powell et aL 1993, p. 22-23.

California was treated separately despite its relatively small 3Removals are losses from timber inventories that occur by
timberland acreage because it had unique programs directed at causes other than natural mortality.
private forest landowners.
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acres of timberland. The average amount of timberland the timberland was owned by forest industry or other
in the seven regions in t992 was 40,107,000 acres. The non-industrial private forest (NIPF) owners. Two
Lake States, which contained 47,136,000 acres of important dift?rences between the Lake States and other

timberland, exceeded the average acreage of timberland, regions were the comparatively large amounts of
The area with the largest percentage of timberland to timberland in state and county and municipal owner-
total land area was the Northeast. ships. The Lake States had 7,229,000 acres of timber-

tand in state ownership and 4,899,000 acres in county
Using the USDA Forest Service (Forest Service) classif,i- and municipal ownership (Table 3). This represented
cation of lands, it was possible to examine how timber- 49% of the timberland in state ownership and 78% of the

land was partitioned in terms of possible uses. For timberland in county and municipal ownership in all
instance, the Forest Service classifies some timberland as seven regions. While the Lake States had a large amount
productive reserved. Productive reserved lands are lands of timberland in state and county ownership, a relatively
classified as timberland except they are withdrawn from low percentage of its' timberland was owned by forest
timber utilization by statute or administrative regulation industry. Forest industry owned 8% of the timberland in

(Powell et aL 1993, p. 120). Nearly 2 million acres, or the Lake States, the lowest of all the regions. The Lake
more than 4% of timberland in the Lake States, were States had the median ownership of federal and NIPF
productive reserved lands in 1992 (Table 2). The Lakes timberland, with 5,886,000 and 25,212,000 acres,

States were fourth in terms of percentage of productive respectively.
reserved lands. The western regions had by far the
highest percentage of productive reserved timberland. REGIONAL PUBLIC EXPENDITURES FOR
Productive reserved timberland accounted for 17% and FOREST RESOURCE MANAGEMENT
16% of the timberland in the Intermountain and Califor-

nia regions, respectively. The southeastern regions of the Public expenditures to support forestry activities vary by
country (Midsouth and Atlantic Coast) had the lowest region of the country. Expenditures vary due to many
percentage of productive reserved timberland. The factors, but were largely a result of the patterns of land
Midsouth region had only 51,000 acres in the productive ownership in each region. The amount of federal, state,

reserved category, representing less than one-tenth of one and private land strongly influenced the type and level of
percent of the total timberland acreage in the Midsouth expenditure. Data was available on expenditures by the
region. Forest Service, state governments, and county govern-

ments. Much of the data focuses on expenditures related
Another important difference in the allocation of to timber production.
timberland within each region was the pattern of timber-
land ownership (Table 3). There was substantial varia- Federal Programs
tion in the ownership of timberland by region. Some

regions, particularly the Intermountain and Pacific Two types of federal forestry expenditures were exam-
Northwest regions, had a large amount of land in federal ined: (1) federal expenditures in the form of cost share
ownership. Federal ownership accounted for approxi- programs directed at private forest landowners (includes
mately two-thirds of the timberland in the Intermountain some state expenditures) and (2) expenditures related to
region (19.4 million acres), compared to only 0.9 million timber sales on Forest Service lands.

acres in the Northeast region. In the Northeast, 94% of

Table 3.--Timberland ownership (in thousands of acres) by region, 1992

Regions Federaa State County and |ndustry NIPF AR
municipal ownerships

Atlantic Coast 3,804 765 199 9,868 39,883 54,519
California 8,679 95 12 3,280 4,134 16,200
Intermountain 19,440 1,682 14 2,857 6,346 30,339
Lake States 5,886 7,229 4,899 3,911 25,2i2 47,137
Midsouth 3,159 771 418 11,999 36,441 52,788
Northeast 922 1,364 416 t0,120 29,100 41,922

Pacific Northwest 17,160 2,822 308 9,034 8,526 37_850
Total 59,050 14,728 6,266 51,069 149,842 280,755
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Cost Share Programs Directed at Private Forest Land- The total amount of financial assistance provided by each
owners program varied by region (Table 4). For instance, _mder

ACP the Midsouth and Atlantic Coast regions received

Three programs directed at private forestland owners in substantially more funding than the Intermotmtain region
1993 were: (1) the Agricultural Conservation Program and California in federal FY t9934. The Lake States

(ACP), (2) the Forestry Incentives Program (FIP), and received the fourth highest level of funding ($1.4
(3) the Stewardship Incentives Program (SIP). All three million) under this program in federal FY1993. Under
programs provided cost share assistance to private FIE the Midsouth and Atlantic Coast regions also
landowners, a portion of which may have been paid by received the vast majority of funding in federal FY 1993.

state governments. Payments cited in this report were Again, the Lake States received the fourth highest level
the totals of federal and state payments under these of funding under this program in federal FY t 993

programs. Each of the three programs provided cost ($323,999). While the regional patterns of financial
sharing for different activities: assistance were similar under ACP and NR the region

that received the highest level of financial assistance

1. ACP provided financial assistance to agricultural under SIP was the Northeast ($1.2 million) in federal
producers. Among the activities funded was the FY1993. Under SIR private landowners in the Lake
conservation of forest and wildlife resources. ACP States received $527,880 in federal FY1993. Under all

funded three categories of practices directly related three programs, private landowners in the Lake States

to forestry: (1) forest tree plantations, (2) forest tree received a total of $2.2 million in federal FY1993.
stand improvement, and (3) site preparation for
natural regeneration (USDA Agricultural Stabiliza- While total expenditure data provides some inibrmation
tion and Conservation Service 1994a). about how the Lake States compare to other regions in

terms of program expenditure, it is also useful to look at

2. FIP provided financial assistance to private forest- how program expenditures vary by the amount of NIPF
land owners for tree planting and timber stand timberland in each region. Table 5 shows total federal

improvement (USDAAgricultural Stabilization and FY1993 expenditures for each region under the ACR FIR
Conservation Service 1994b). and SIP. This information was divided by the number of

NIPF acres in each region to determine dollars expended

3. SIP was designed to enhance the management of per acre of NIPF timberland. The Pacific Northwest was
nonindustrial private forestlands through financial the region with the highest level of expenditure per acre,
assistance in the form of cost sharing. Practices followed by the Midsouth and the Atlantic Coast. The

funded included the development of forest steward- Lake States, with a total expenditure of $0.09 per acre in
ship plans, reforestation and afforestation, forest federal FY 1993, was the median level of expenditure in
improvement, agroforestry projects, soil and water terms of expenditures per acre. The region with the
protection and improvement, riparian and wetland lowest level of expenditure per acre was the Intermoun-
protection and improvement, fisheries habitat rain region.
enhancement, wildlife habitat enhancement, and

forest recreation enhancement (USDA Forest
Service 1994a). 4The federal fiscal year 1993included the period October I,

1992to September 30, 1993.

Table 4._Acres affected and level of financial assistance provided under three programs directed at private
forestland owners, federal FY1993 (includes federal and state funds)

Region ACP ACP FIP FIP SiP
acres dollars acres dollars dollars

Atlantic Coast 43,946 2,250 961 55,742 3,136,638 680,3i2
California 632 53 752 701 114,323 178,348
intermountain 291 24 463 398 39,321 109,778
Lake States 18,015 1,361 018 4,424 323,999 527,880
Midsouth 43,339 2,338 958 52,979 3,046,694 1,131,220
Northeast 4,672 477 257 2,033 144,161 1,180,866
Pacific Northwest 21,587 1,755 542 7,173 804,053 725,569

Total 132,482 8,261 951 123,450 7,609,189 4,533,971
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Table 5.--Expenditures per acre of'NIPF timberland under three programs, federal FYI993

Regien Tern expenditures NtPF Timber- ACP, FtP, and SiP
ACP, F_P,and SiP lane acres expenditures

per Acre

(In dollars) (In dollars)

Atlantic Coast $ 6,067,911 39,883,000 $ 0.152
California $ 3413,423 4,134,000 $ 0.084
_ntermountNn $ 173,560 8,346,000 $ 0.027
Lake States $ 2,212,897 25,212,000 $ 0.088
Midsouth $ 6,516,872 36,441,000 $ 0.179
Northeast $ 1,802,284 29,100,000 $ &082
Pacific Northwest $ 3,285,164 8,526,000 $ 0.385

TotN $ 20,405,111 149,642,000

NaEonal Forest Timber Expenses

The Forest Service administers national forests in each of regions is reported in Table 6. The data in Table 6 does

the seven regions. The Forest Service expends funds to not include expenses incurred at Forest Service regional

manage these lands and to supply timber. In Timber Sale offices or in the Washington, DC office.
Program Annual Report: National Summary Fiscal Year
1993 (USDA Forest Service 1994), the Forest Service The majority of Forest Service expenses related to wood
summarized expenses related to wood production on production were in the western United States. The
national forest lands for each state. The expense infor- Pacific Northwest region had by far the highest level of

marion was generated using the Timber Sale Program expenses ($235,305,000) for the three categories. The
Information and Reporting System (TSPIRS) and Intermountain and California regions had lower levels of
includes both indirect and direct expenses. The USDA expenses, but these were still substantially higher than

Forest Service generated expense infbrmation related to expenses in the other regions. The higher levels of

wood production in three categories: (1) timber corn- expenses in the western regions were in part related to
modity, (2) forest stewardship, and (3) personal use. the higher levels of revenues received by the Forest
Expenses in the timber commodity category were Service in those regions and larger total timber harvest

expenses incurred related to the harvest of timber to levels. The Northeast region had the lowest low level of
supply raw material (wood) to meet the needs of society, expenses related to wood production. Total expenses for
Expenses in the forest stewardship category were the three categories in the Lake States were $19,272,000,
incurred when timber was harvested as part of process to ranking the Lake States region fourth in terms of

achieve desired ecological conditions and non-timber expenses (Table 6).
resource objectives. Expenses in the personal use

category were expenses related to supplying firewood While timber expenses most likely varied with timber
and Christmas trees to individuals for their personal use. volumes, insight into regional variations in Forest

Service expenditures can be obtained through examining

In federal FY 1993, total expenses related to the three Forest Service expenses per acre of national forest

programs totaled $716,715,000. Timber commodity timberland. As before, the Western regions had the
expenses were $525,996,000, forest stewardship ex- highest levels of expenses in terms of expenses per acre

penses $144,523,000, and personal use expenses were of timberland (Table 7). However, when national forest
$46,196,000. These totals include expenses incurred at timberland acreage was considered, other regions, such
the national forests, Forest Service regional offices, and as the Midsouth, emerged as having relatively higher

in the Washington, DC office. Expense data also was levels of expenses per acre of timberland. The Lake
available for each national forest in the seven regions. States has the lowest level of expenses per acre ($3.53).

Data for expenses on national forest in each of the seven
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Table 6.--Reported expenses (in thousands) related to wood production on lzatioz_a/Jbfests by l_gio_ ;,_c_z
including regional or headquarters expenses, federal FY1993

(In thousand dollars)

Region Timber Forest Pe_ona_
commodity stewardship use Tota_
component component component

Atlantic Coast $8,393 $3,26t $255 $11,909
California $63,307 $18,877 $7,321 $89,505
intermountain $80,199 $10,304 $6,634 $97,137
Lake States $13,456 $5,578 $238 $19,272
Midsouth $14,235 $3,677 $t 04 $t 8,016
Northeast $1,253 $1,604 $27 $2,884
Pacific Northwest $179,299 $46,181 $9,825 $235,305

Table 7.mExpenses per acre related to wood production on national forests by region, not including
regional or headquarters expenses, federal FY1993

Region Total National Forest Acresof National Expenses per acre
Expenses Relatedto Forest of timberland

wood production timberland

Atlantic Coast $11,909,000 2,411,000 $4.94
California $89,505,000 8,370,000 $10.69
Intermountain $97,137,000 18,005,000 $5.40
Lake States $19,272,000 5,460,000 $3.53
Midsouth $18,016,000 2,327,000 $7.74
Northeast $2,884,000 794,000 $3.63
PacificNorthwest $235,305,000 15,010,000 $15,68

State Government Programs The other forestry expenditure category reflects a variety
of expenditures made by state forestry agencies that do

Each year the National Association of State Foresters not fit within the categories of fire management, nursery,
(NASF) reports statistics on forestry activities in each recreation, or state forests. Instead, other forestry
state. The 1993 Report (NASF 1994) showed that in includes expenditures related to cooperative forestry,
1993, the state governments included in the seven utilization and marketing, insects and disease, urban and

regions spent more than $840 million on forestry-related community forestry, and other miscellaneous expendi-
activities (Table 8). A portion of this total were federal tures. Total state expenditures for other forestry activi-
pass-through grants. Of the $840 million, approximately ties were $148.3 million in the seven regions (Table 8),

two-thirds of these expenditures were for fire manage- The region with the largest exl_nditure for other forestry
ment activities, the majority of which were in California. activities was the Atlantic Coast ($34.7 million), R_i-
Excluding expenditures for fire management, the states lowed by the Pacific Northwest ($30,3 million). The

in the seven regions spent $263 million on forestry Lake States region had the fourth highest level of
activities. Table 8 shows the remaining forestry expendi- expenditure for other forestry activities ($22.7 million).

tures by the broad categories of nursery, other forestry, The region with the lowest level of other forestry
recreation, and state forests, expenditures was the Intermountain Region ($2.3

million).
Nursery expenditures totaled $20.6 million in the seven

regions in 1993 (Table 8). The Lake States region had The regions with the two l_gest expenditures reIated to
the largest total nursery expenditure. The regions with recreation were the Pacific Northwest ($3.8 million) and

the lowest level of nursery expenditures were the the Lake States ($3.4 million) (Table 8). It is important

Intermountain and Northeast regions, with expenditures to note that in some states, such as in Montana in t!_e
of $385,000 and $688,000, respectively. Intermountain region, some expenditures for recreation
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7_ble 8o--5'tate forestry expenditures (in thousands of dollars) by region, ]993

Fire Nurse_ Other Recreation State Total
management forestry 1 Forests expenditures

Atlantic Coast 50,537 4,956 34,721 528 1,614 92356
California 38t,t88 1,077 27,107 320 2,200 411892
lntermountNn tl ,369 385 2,340 0 8,595 22 689
Lake States 24,175 5,786 22,747 3,358 21,987 78 053
Midsouth 37,249 3,487 17,903 251 4,084 62 974
Northeast 12,88t 688 13,209 t,378 3,761 31 917
Pacific Northwest 60,475 4,193 30,305 3,800 42,327 141 100
TotN 577,874 20,572 148,332 9,635 84,568 840 981

Includes all other state government forestry expenditures reported by the National Association of State Foresters.
Note: Table does not sum due to rounding.
Source: NASF 1994.

may be included in the total for state forests. Also, state Intensity of State Forestry Program Expenditures
agencies within some regions may have made recreation
expenditures which were not included in the NASF The intensity of state expenditures for forestry activities

report. Therefi_re, the estimate of recreation expenditures was assessed by examining the level of state expendi-
may reflect the minimum level of expenditure, tures per acre of timberland for each region. State

expenditures are only known approximately. For

State forest expenditures were expenditures on forestry instance, some of funds classified as state funds in the
activities within state owned or managed forests. NASF were federal pass-through grants that appear as
Differences in state forest expenditures vary by region state expenditures. The intensity of expenditures was
from a low of $1.6 million in the Atlantic Coast to $42.3 examined for two types of timberland: (1) state-owned
million in the Pacific Northwest (Table 8). This differ- timberland and (2) privately owned timberland, which

ence was due in part to the enormous difference in consisted of industry and NIPF-owned timberland. Table
timberland in state ownership in these two regions (Table 9 shows the level of state forest expenditure per acre of

3). The Lake States region was the region with the state-owned timberland and other forestry expenditures
second highest level of expenditure on state forest per acre of privately owned timberland. Expenditures for
management (nearly $22.0 million) in 1993. fire management, recreation, and nurseries were not

included.

Table 9.--Per acre expenditures (in dollars) by state forestry agencies by region, 1993

Region State forest Other forestry 1expenditures
expenditures per acre of per acre of private2
state-owned timberland timberland

Atlantic Coast 2.11 0.70
California 23.16 3.66
Intermountain 5.11 0.25
Lake States 3.04 0.78
Midsouth 5.30 0.37
Northeast 2.76 0.34
Pacific Northwest 15.00 1.73

Expenditures for programs such as cooperative forestry, utilization and marketing, insects and disease,
urban and community forestry and others.
2Includes both industry and NIPF timberland.
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Table 9 shows that in each region, the level of funding timber sales and other activities. The sec_d largest
per acre for state forests was higher than the level of category is reforestation exper_ses_ Spemlic_g tlc_rref;:_res-

funding for other forestry activities per acre of private ration by the counties was dowr_ in 1991, and is likely to
timberland. The western regions had the highest levels have declined further, due to red_ctions in s_ate grants_
of funding per acre for state forests. Funding for state The third largest category of expenditures for c(_r_ties

forests was substantially higher in California and the was road construction and maintenance. Average co_y
Pacific Northwest, where expenditures per acre were land department ex_xmditures (including those tmrelated
$23.16 and $15.00 in 1993, respectively. One factor to timber production) per acre of timberland were $3.50
which may explain the comparatively large expenditure in 199I.
per acre in California was that the state owns a compara-
tively small timberland acreage (Table 3). The Midsouth

had the third highest expenditure per acre, but this may Table lO._Mar_agement e:t_enses ofco_t, h_d
have also been influenced by the small amount of departments i_zMinnesota, f991
timberland in state ownership in that region. The Lake

States had the third lowest level of state forest expendi- Type of Expense 1991
tures per acre of state timberland. Other forestry
expenditures followed a pattern similar to expenditures Administration and

on state timberland, and California and the Pacific Personnel $4,920,835
Northwest again had the highest level of expenditure per Reforestation_ $787,733
acre (Table 9). The Lake States had the third highest Timber Stand

level of expenditure per acre of private lands for other _mprovement $19,669
forestry. Road Construction

and Maintenance $47'7,939
County Programs in Minnesota Inventory $255,729

Land Survey and
Counties and municipalities in the seven regions admin- Remonumentation $60,73.6
istered 6.3 million acres of timberland in 1992 (Table 3). Miscellaneous 2 $573,421

Seventy-eight percent of this timberland was in the Lake Total $7,096,063
States (4.9 million acres). Of the 4.9 million acres, 2.5

million were administered by county land departments in _includes expenditures for site preparation, planting,
Minnesota. In Minnesota, county land departments are seeding, and release.

the primary agency responsible for managing county 2 Includes expenditures for recreation, wildlife, and other

owned timberland. These timberlands came into county expenses that were described as miscelfaneous by
ownership primarily due to tax forfeiture. The majority respondents.
of Minnesota's county timberlands are used for timber Source: MacKay eta/. 1993.
production and to provide other products and amenities
(MacKay et aL 1993).

REGIONAL DIFFERENCES IN PROGRAM
Aggregated management expense data for the various TYPE AND EFFECTIVENESS
management activities conducted by Minnesota county

land departments was available for this study (MacKay et This report assesses regional differences in programs
al. 1993). Management expense data were available directed at private forest tar_downers. It draws heavily
from Aitkin, Beltrami, Cass, Clearwater, Crow Wing, from Cheng (1993) and Ellefson et aL (1993). Cheng
Hubbard, Itasca, Lake, Pine, and St. Louis county land (11993)sent a questionnaire to each state forester or

departments, for calendar year 1991. Together, these forestry program manager to determine the types of
counties administered 2,026,000 acres of timberland, forestry programs in that state and the effectiveness of

Table l0 presents aggregated management expenses each program, as assessed by the res_ndent.. The

incurred by the 10 county land departments. Because responses from each state were available for the regional
some counties estimated expenditures, these figures analyses conducted in this reporLshould be used as a guide, rather than as an exact

representation of county land department expenditures. In order to simplify the wide variety of types of pro-
grams, the respondents were asked to determine whether

The largest expense category reported in Table 10 is land their state had any programs directed at private forest

department administration and personnel. This expense landowners which fit within certain categories_ The

category includes the cost of record keeping, office categories were developed by distinguishing programs by
personnel, administration, and labor costs for manage- two main criteria: (1) method of application and (2) the

ment activities ranging from preparing and administering resource attribute or activity the program was designed to84



affect. First, the %restry programs were divided into five programs directed at private landowners. However,
main categories which represent alternative methods of several of the programs in Wisconsin were rated as
affecting management on private lands: education, ineffective. The Lake States had more tax incentive

technical assistance, tax incentives, fiscal incentives, and programs to promote reforestation. All the states in the
regulatory programs. Next, the different types of Lake States region had a tax incentive program designed

programs were categorized by the main types of resource to promote reforestation and two out of the three states
attributes or activities they were designed to affect. Six rated their programs as effective or very effective. There
categories were developed and they included: programs were fewer clear trends in terms of the types of fiscal
to protect water quatity, programs to promote reforesta- incentives directed at private landowners (Table 14).
tion, programs to improve timber harvesting, programs to However, a few points are worth noting. First, the Lake
protect from wildfire, insects, and diseases, programs to States was the only region in which each state had a

enhance recreation qualities, and programs to protect fiscal incentive program directed at protecting water
wildlife and endangered species, quality, although only two of the states rated their

programs as effective. Only one region, the Northeast,
Education and Technical Assistance Programs had a fiscal incentive program directed at improving

for Private Forest Landowners timber harvesting.

Technical assistance and education programs were by far Regulatory Programs Directed at
the most common type of program directed at private Private Forest Landowners
forest landowners in 1992. Relatively few states lack

these types of programs for forestry practices (Tables 11 While assistance and incentive programs are an impor-
and 12). A few generalizations can be made about tant component in the retention and management of
regional differences in educational and technical assis- forest resources, regulatory programs also play an
tance programs. For instance, the Pacific Northwest important role. As with other types of programs, these

region had educational or training programs for each type programs vary by region (Table 15). One clear distinc-
of program objective. However, the programs were often tion is that the Lake States had fewer regulatory pro-
rated as ineffective or very ineffective. For most of the grams directed at private forestland owners than some
other regions, there were a variety of effectiveness other regions. The western regions (in this case Califor-

ratings given. In the Lake States, a review of responses nia, the Intermountain, and the Pacific Northwest) had
suggests that educational programs designed to protect the highest number of regulatory programs and these
wildlife and endangered species and to enhance recre- programs were generally rated effective by respondents.

ation qualities were p_ticularty effective. However, regulatory programs in the West to enhance
recreation qualities were all rated as very ineffective.

Tax and Fiscal Incentives Programs for
Private Forest Landowners Regulatory programs aimed at protecting water quality

also varied by region. The Lake States had relatively few

Tax and fiscal incentive programs were far less common regulatory programs to protect water quality, compared
than technical assistance or education programs in 1992. to other regions. However, the three states in the
For instance, several regions of the country did not have Midsouth region all rated the regulatory program to

any tax incentive programs aimed at private forest protect water quality as very ineffective. Responses in
landowners (Table 13). The Atlantic Coast, California, the Northeast about the effectiveness of programs to
and the Midsouth do not have any tax incentive programs protect water quality were mixed. The western regions

directed at private forest landowners, while other regions generally had regulatory programs designed to protect
such as the Intermountain and Pacific Northwest have water quality that the respondents judged to be very

only a few. The Lake States had the most tax incentive effective.
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Table 11 .--RaEng I of effectiveness of edzwationat or training progr_e_zs aimed cxtpri'vczteforesE_nd o_v_ers by region,
1992

Region Protect Promote improve Protect f_om Enhance Protect
water reforest- timber w#dfire, recreation w#dlife and
quamity ation harvesting insects, qualities endangered

and disease species

Atlantic Coast

Georgia 1 1 1 t t I
North Carolina 4 4 4 1 4 4
South Carolina 6 6 {3 6 6 6

California 2 3 3 3 5 4
Intermountain
Idaho 5 5 5 4 1 1
Montana 2 NR3 3 3 2 2

Lake States

Michigan 4 2 4 3 1 2
Minnesota 4 3 2 4 3 t
Wisconsin 3 4 3 1 1 1

Midsouth
Alabama 2 2 2 1 2 2
Louisiana 3 4 2 2 3 3

Mississippi N/A2 3 N/A N/A N/A 1
Northeast
Maine 4 4 4 4 4 4

New Hampshire 1 1 1 1 1 1
New York N/A N/A 3 1 N/A 1

_: Vermont 2 2 2 2 1 1
Pacific Northwest

Oregon 6 5 4 5 5 4
Washington 6 5 6 6 1 2

Effectiveness assessed by respondent on a scale from 1 to 6, with t representing very effective and 6 representing
very ineffective.

2N/A means that the state did not have this program.
3NR means that there was no response to the question.

Source: Cheng 1992, Tables 2 and 10a.
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Table ]2,---Rating 1of effectiveness of technical assistance programs aimed at private forestland owners by
_egion, ]992

Region Protect Promote improve Protect from Enhance Protect
water reforest- timber wildfire, recreation wildlife and

quality atJon harvesting insects, qualities endangered
and disease species

Atlantic Coast

Georgia 3 2 2 2 4 4
North Carogina 3 3 3 3 3 3
South Carolina 4 4 4 4 4 4

California 5 5 5 2 4 5
Intermountain

idaho 3 4 4 1 N/A 2
Montana 3 NR3 2 2 3 NR

Lake States

Michigan 3 3 5 2 2 3
Minnesota 1 1 1 1 1 2
Wisconsin 1 3 1 2 2 3

Midsouth

Alabama 1 1 1 3 1 1
Louisiana 2 3 3 4 2 2
Mississippi N/A2 1 2 2 N/A 2

Northeast

Maine 5 5 5 5 5 5
New Hampshire 4 4 3 4 4 3
New York 1 3 1 2 2 2
Vermont 1 1 1 1 2 2

Pacific Northwest

Oregon 5 4 1 4 4 5
Washington 4 4 4 1 3 1

1Effectiveness assessed by respondent on a scale from 1 to 6, with 1 representing very effective and 6 repre-
senting very ineffective.

2N/A means that the state did not have this program.
3NR means that there was no response to the question.

Source: Cheng 1992, Tables 2 and 10a.
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Table 13.--Rating l of effectiveness of tax incentive programs aimed at private fbresdand ow_ze_:sby 7_egio_, t 992

Region Protect Promote improve Protect from Enhance Protect
water reforest- timber wildfire, recreation wildlife and

quality ation harvesting insects, qualities er_dangered
and disease species

Atlantic Coast

Georgia N/A2 N/A N/A N/A N/A N/A
North Carolina N/A N/A N/A N/A N/A N/A
South Carolina N/A N/A N/A N/A N/A N/A

California N/A N/A N/A N/A N/A N/A
Intermountain

Idaho N/A 3 N/A N/A N/A N/A
Montana N/A N/A N/A N/A N/A N/A

Lake States

Michigan N/A 1 1 N/A N/A N/A
Minnesota N/A 4 N/A N/A N/A N/A
Wisconsin 4 2 5 5 5 N/A

Midsouth
Alabama N/A N/A N/A N/A N/A N/A
Louisiana N/A N/A N/A N/A N/A N/A

Mississippi N/A N/A N/A N/A N/A N/A
Northeast
Maine N/A N/A N/A N/A N/A N/A

New Hampshire N/A N/A N/A N/A N/A N/A
New York 6 N/A N/A N/A N/A N/A
Vermont 5 5 5 N/A N/A N/A

Pacific Northwest

Oregon N/A N/A N/A N/A N/A N/A
Washington N/A 3 N/A N/A 4 N/A

Effectiveness assessed by respondent on a scale from 1 to 6, with 1 representing very effective and 6 represent-
ing very ineffective.

2 N/A means that the state does not have a program in this area.
Source: Cheng 1992, Tables 2 and 10a.
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Table t4o--Rating 1of effectiveness oJj_scal incentive programs aimed at private forestland owners by region, .1992

Region Protect Promote _mprove Protect from Enhance Protect
water reforest- timber wildfire, recreation wildlife and

quality atien harvesting insects, qualities endangered
and disease species

Atlantic Coast

Georgia N/A2 N/A N/A N/A N/A N/A
North Carolina N/A 1 N/A N/A 1 N/A
South Carolina N/A 3 N/A N/A N/A N/A

California N/A N/A N/A N/A N/A N/A
Intermountain
Idaho 2 2 N/A 3 N/A 6
Montana N/A NR N/A N/A N/A N/A

Lake States

Michigan 2 5 N/A N/A N/A 5
Minnesota 2 2 N/A 3 2 4
Wisconsin 5 N/A N/A N/A N/A N/A

Midsouth
Alabama 3 3 N/A 4 N/A 3
Louisiana 4 1 N/A N/A 5 5

Mississippi N/A N/A N/A N/A N/A N/A
Northeast
Maine N/A 1 N/A N/A 2 2

New Hampshire N/A N/A N/A N/A N/A N/A
New York 5 N/A N/A N/A 4 N/A
Vermont 4 4 4 N/A 4 N/A

Pacific Northwest

Oregon N/A N/A N/A 1 N/A N/A
Washington 3 2 N/A N/A 5 N/A

1Effectiveness assessed by respondent on a scale from 1 to 6, with 1 representing very effective and 6 representing
very ineffective.

2N/A means that the state does not have a program in this area.
Source: Cheng 1992, Tables 2 and 10a.
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Table 15.--Rating 1 of effectiveness of state regulatory programs aimed at priva;e /_;_est/a_d c_w_ers b v f<_'i__ / _)_J2

Region Protect Promote _mprove Protect from Enhance P_otect
water reforest- timber wildfire, recreation wildlife and

quality ation harvesting insects, quNities endangered
and disease species

Atlantic Coast
Georgia 2 N/A N/A N/A N/A 2
North Carolina 1 N/A 2 2 N/A N/A
SouthCarolina N/A2 N/A N/A 1 N/A N/A

California 1 1 1 6 N/A 1
Intermountain
Idaho N/A 1 1 5 6 3
Montana 1 N/A 1 1 N/A N/A

Lake States

Michigan 1 N/A N/A 1 N/A 1
Minnesota N/A N/A N/A N/A N/A 3
Wisconsin N/A N/A N/A 3 N/A N/A

Midsouth
Alabama 6 N/A N/A 2 N/A 6
Louisiana 6 N/A 6 N/A N/A 6

Mississippi 6 N/A N/A N/A N/A N/A
Northeast
Maine 3 3 3 3 3 3

New Hampshire 2 N/A N/A 2 N/A N/A
New York 4 N/A N/A N/A N/A N/A
Vermont 3 N/A 3 N/A N/A 3

Pacific Northwest

Oregon 1 1 2 2 6 6
Washington 1 1 1 3 6 6

Effectiveness assessed by respondent on a scale from 1 to 6, with 1 representing very effective and 6 represent-
ing very ineffective.

N/A means that the state does not have a program in this area.
2

Source: Cheng 1992, Tables2 and 10a.
,,i_:,:'l CONCLUSIONS • less public timberland ownership than the west but more

than the east and south

This review of regional forestry program and expenditure
differences suggests that the Lake States were average . the median number of acres of timberland in federal

(or at least median) in many respects. This was in part ownership (5,886,000)
due to timberland ownership patterns in the regions. The

eastern and southern had a larger amount of timberland • a somewhat close to the median level of"expenditures
in private ownership, while the levels of public owner- per acre on state forest lands
ship were high in the western regions. This timberland

land ownership pattern drove many of the program and • close to the median level of expenditures directed at
expenditure patterns. Also, the far western regions private forest landowners per acre of private timberland
generally had higher expenditures per acre for state and

private timberlands, and the southern and eastern regions • the median level of total forestry related ACE EIR and
had lower expenditures. In a similar trend, the western SIP expenditures per acre of NIPF timberland
regions tended to have more regulatory programs,

compared to the eastern and southern United States. The • educational and technical assistance programs in similar
Lake States generally fell between the extremes in these number as the other regions and the programs were not
cases. Some specific examples of how the Lake States rated much more effective than :inother regions,
tended to be median are that the Lake States had:
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Some importm_t regional differences were identified in MacKay, Donald G.; McDill, Mark; Baughmano t993.
this report. These included: Trends in financing Minnesota's public forest land

management agencies: 1987-1992. St. Paul, MN:

o state and county timberland ownership was substan- University of Minnesota, Department of Forest
tialIy higher in the Lake States Resources.

o industry timberland ownership was relatively low in National Association of State Foresters. 1994. 1993

the Lake States report. State Forestry Statistics Committee. 34 p.

o Lake States national forests had the lowest total Powell, D.S.; Faulkner, J.L.; Dart, D.R.; Zhu, Z.;

expenses per acre of national Ibrest timberland MacCleery, D.W. 1993. Forest resources of the
United States, 1992. Gen. Tech. Rep. RM-234. Fort

o the Lake States had more tax incentive programs than Collins, CO: U.S. Department of Agriculture, Forest

other regions, particularly in the area of promoting Service, Rocky Mountain Forest and Range Experi-
reforestation and to improve timber harvesting. Other ment Station. 132 p.
regions had no programs of this type

USDA Agricultural Stabilization and Conservation
o the Lake States _hadfewer regulatory programs than Service. 1994a. Agricultural conservation program:

other regions, particularly the western states and I993 fiscal year statistical summary. February 1994.
perhaps the northeast. The regulatory programs in the 195 p.
Lake States were rated as relatively successful.

USDA Agricultural Stabilization and Conservation
REFERENCES Service. 1994b. Forestry incentives program: from

inception of the program through 1993 fiscal year.
Cheng, A.S. 1992. National assessment of State- January 1994.41 p.

administered programs to influence private forest

practices: accomplishments, costs, and effectiveness USDA Forest Service. 1994a. Stewardship incentive
with case studies in regulation. Unpublished Plan B program: from inception of the program through
paper submitted to the faculty of the graduate school 1993 fiscal year. January 1994.26 p.
of the University of Minnesota. December. 124+ p.

USDA Forest Service. 1994b. Timber sale program

Ellefson, P.V.; Cheng, A.S.; Moulton, R.J. 1993. Regula- annual report: national summary fiscal year 1993.
tion of private forestry practices: review of pro- Washington, DC. February 1994.
grams administered by State governments

(DRAFT). November. 278 p.
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Opportunities to Change Timber Demand in the Lake States
Through Altered Timber Utilization

Kenneth Skog _

Abstract.mlmprovements in timber utilization help meet the rising demand for wood and paper

products by increasing the efficiency of harvesting, primary processing, and applications of' wood
and fiber products. Such improvements may also increase the demand for timber by reducing the
cost of wood products relative to that of nonwood products or by developing new products or end

uses. In general, changes in timber utilization increase the economic contribution of wood-using
industries to an economy when the timber base is limited. The wide range of available technology

changes will support the competitive position of the Lake States in current wood and paper
product markets; some technologies support an increase in market share for particular products,
and others will support a change in the composition of timber inputs for products.

Three types of improvements will be instrumental in causing notable change in the use of timber in
the Lake States: the expanding oriented strandboard/waferboard industry, the increasing use of

recycled paper in paper and paperboard production, and the increasing use of hardw(_ds relative
to softwoods in paper and paperboard production.

INTRODUCTION stand density, portion of stand removed, and distance to
!__"_!_i_: market. Timber harvesting involves a wide range of

®N! Technological innovations will help maintain or improve equipment tailored to the unique problems posed by each
B competitiveness of wood sources and products in the stand. The characteristics of the harvest system used are

Lake States by (1) increasing recovery and decreasing determined by the major product of each stand (pulp-
thecosts for making lumber, panels, and paper and paper- wood, saw togs, veneer logs, tree-length logs, whole
board, (2) developing processes/products that expand the trees, or chips), stand and species characteristics,

..... use of underutilized species, mill residue, and residue on expected weather conditions, and terrain (flat, mountain-
harvest sites, (3) decreasing the cost of harvesting, (4) ous, or swampy).
increasing the efficiency of end-use of wood products,
and (5) developing new or improved products and end In general, for a given harvesting system, costs per unit

uses that will expand markets for wood. This report volume are inversely related to the square of average tree
identifies many of these technological developments for diameter and inversely related to trees per acre. This is
harvesting, processing composite and hardwood lumber because stands are harvested one tree at a time and tree

and nonveneered structural panels, processing pulp and volumes increase with the square of diameter.
paper, using wood products in construction, manufactur-

ing, and shipping, and using wood for energy. T "ECHNOLOGICAL DEVELOPMENTS

HARVESTING Future timber harvest equipment will closely resemble
the equipment used today. Tomorrow's logging ma-

Timber harvest and transport technologies include chines, regardless of improved efficiency, will still need
machines and processes for which application varies to move over rough surtaces, sever and maneuver heavy

widely by region, season, terrain, tree species, tree size, trees or togs, and carry trees and logs considerable
distances in all kinds of weather. Within these con-

straints, equipment and system designers seek to improve
The author is Project Leader, USDA Forest Service, (1) toad capacity, (2) travel and process speed, (3)

Forest Products Laboratory, Madison, WI. reliability and longevity, (4) species and product versatil-
ity, (5) terrain capability, (6) operator comfort, and (7)
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safety° Flexibility, rather than maximum efficiency for a 3. Operation in low-density stands or stands with
specific stand, is often the more important goal in many small trees

developing harvest :machines and processes. 4. Operation on small tracts required by regulations or
caused by fragmented land ownership

Table 1 describes specific changes now in development

or contemplated for the felling-bunching, skidding- 5. Increasingly expensive road construction and long
forwarding, processing, loading, and transporting distance hauling

functions. These changes are stimulated by the following 6. Need for better utilization of branches, tops, bark,
problems that current systems do not adequately address: and previously unmerchantable material

1. Operation on steep terrain and sensitive soils

2. Operation in stands that contain significant
portions of unmerchantable species or multiple
products

Table 1.--Technology developments in timber harvesting

Process Description impact

Felmingand bunching

Lighterweightand�orlower Forflatterrain,fellerbuncherseithersmaller, Lesssoilerosionorcompaction;maintains
groundpressuremachines mountedonlighterchassis,orequippedwithlarger productivity,enablesharvestson previously

tires,highspeedtracks,oraircushions. "unsuitable"land;requiresfewerroads.

Walkingorself-levelingfeller Fellerbunchersabletonegotiate>50%slopes;in Lesssoilerosionorcompaction;maintains
bunchersorfellingdirectors largerdiameterwesternstands,moreportable productivity,enablesharvestsonpreviously

machinesthatdirectfellingwithhydraulicjacks. "unsuitable"land;requiresfewerroads.

Multistemcarriersattachedto Forsmallerdiameterstandsandplantations,ableto Economicalthinningofplantationsandpoletimber.
fellerbunchers accumulateseveralstemsbeforedropping.

Sawfellingheads Inlieuofshears,sawheadseliminatebuttsplitting. Improvedlumberandveneerrecoveryfrombuttlog.

Skiddingandyarding

Lighterweightand/orlower Skiddersandforwarders,eithersmallerormounted Lesssoilerosionorsoilcompaction;maintains
groundpressuremachines onlighterchassis,orequippedwithlargertires,high productivityorenablesharvestsonpreviously

speedtracks,oraircushions. "unsuitable"land;requiresfewerroads.

Processing

Mechanizeddelimbers Hardwoodsawlogsareexpensiveanddangerousto Reduceslaborrequirements,improvesproduction
delimb.Improvessoftwoodlogform;delimbingis andsafety.
lessproblematic.

Debarkers Removebarkon landingbeforechippingorhauling. Reduceshaulingcost,increasesutilizationif clean
chipscanbeproduced,leavesmorenutrientson
site.

Smaller,lighterchippers Offersopportunityto recovervastamountsofwood Improvesutilization,extendstimbersupply,removes
and/orchunkers previouslywasted.Chunksareverylargechipsthat unwantedstockingthathindersregeneration.

requirelessenergytoproducethanotherwood
pieces.

Merchandisers Combinedchipping/chunkingandroundwood Maximizesreturntolandowners,extendingareaof
processorinforeststhatproduceanddirectspecies "suitable"lands.
andtreecomponentsto highestvalueuse.
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Table 1.mTechnology developments in timber harvesting--continued

Process Description impact

Transportation

Logweightestimation Knowledgeof logweightsallowsoperatorto increase Reducesoverloadfinesandequipmentbreakage;
averageloadsizewithoutoverloading, improvessafety.

Automatictruckweighing Sensorsinstalledoneachtruckreportactualweight. Reducesoverloadfinesandequipmentbreakage;
improvessafety,

Centraltireinflation Compressorandpipingontruckcouldinflateor Extendsforestroadlife.
deflatetires.Dirtroadslastlongerwhentireshave
lowpressurebuthighwaysrequirehighpressurefor
highspeeds.

Generaldevelopments

Lightweightmachine Metalalloys,ceramics,andplasticcompositesfor Lowerfuelcost,morepoweravailableforusefui
construction chassis,engineandcomponentsthataltermachine work;machinescanrangefarther,reducingroad

design,construction,andperformance, requirements;lesssoilcompactionand/orerosion,

improvedfueleconomy Newenginedesignssuchasfuel-efficienttwo-cycle Lowerfuelcost,morepoweravailableforuseful
engines,air-cooleddiesels,gasturbines,andfiuidics work.
decreasefuelconsumptionandthewaypoweris
transmittedfortractionorprocessing.

Improvedengine,chassis, Computermonitoringof machineloadingand Lowerfixedmachinecostsperunitvolume;lifetime
suspension,and maintenanceneedswillincreasemachinelife. maintenancecostsmayexceedpurchaseprice.
maintenance

Ergonomicdesign(human Designingmachinesandcontrolstosuithuman Increasedproductionandreducedaccidents;
factorengineering) tolerancesisa largelyuntouchedbutcrucialareain decreasedcostforworkman'scompensation

harvestequipmentdesign, insurance.

Computer-aidedsystems On-boardcomputeraswellasoff-machinesystems Increasedproductivity,reducedwoodlossesor
analysisandoperation analysisandoperationsresearchtechniquescan gradereduction,morerapidtraining.

makemarket-sensitivereal-timedecisionsandtrain
employees.

Other pressures for change include the need to conserve PROJECTED MIX OF HARVESTING SYSTEMS
energy and labor and to protect the long-term productiv-

ity of forest lands. There are major opportunities to Substantial shifts in system rnix are expected in various
reduce costs in ground skidding, cable yarding, and log regions. On the flat terrain in the East, both in the North

transportation. These functions are the most capital- and and South, loggers will increasingly rely on mechanized
energy-intensive and the most dangerous. Lighter weight feller-bunching and grapple-skidding to centralize
machines and engines, improved tires and suspension landings for processing and loading. Chainsaw felling is
systems, along with much improved fuel efficiency, will generally being replaced by feller-bunchers in pulpwood
reduce costs significantly. As a result of these changes, operations but will continue to be widely used on sawlog

longer economical skidding or yarding distances will and veneer operations to protect valuable butt logs.
reduce the need for expensive roads. Grapple skidders are expected to replace most cable
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skidders by the year 2040 tbr safety reasons. Grapple COMPOSITE LUMBER PROCESSING
skidders will increase their share of production from 43%
to 63% in the South and 5% to 24% in the North. In the Several new lumber-type products can further increase

North, forwarders are expected to expand from about wood recovery in the manufacture of lumber-type
26% to 41% by 2040, and whole tree chipping is products: laminated veneer lumber, composite lumber,
expected to increase from 9% to 21%. composite wood I-beams, and hardwood structural

lumber made by the Saw-Dry-Rip (SDR) process (Table

The East has considerable "mountainous" terrain. About 2). Laminated veneer lumber has gained acceptance for

55%, 6%, 13%, and 11% of the Northeast, North Central, applications that require uniform strength, greater depth
and long-span support. Composite wood I-beams withSoutheast, and South Central regions, respectively, are
laminated flanges (top and bottom edges) and plywoodconsidered mountainous. While these regions are not as

rugged as the Rockies or Pacific Coast, the proximity of or flakeboard webs (centers) have also gained acceptance
a large concerned population, very erodible soils, and for applications requiring long-span support. Composite
generally less productive sites heighten the need for cost- lumber for construction has been produced in the form of

effective and environmentally sound harvesting equip- Com-ply (lumber with a core made from hardwood and
ment and methods. To date, several small-scale cable- softwood flakes and edges made from veneer), but the

yarding systems adapted from European and West Coast prospects for its wide use are not clear.
systems have been applied with some success. Cable

systems could increase the harvest from mountainous Although there has been little commercial application,
terrain from t0% to 40% between 1985 and 2040. structural lumber may be made from medium-density

Generally, harvesting systems are expected to shift from hardwoods, such as yellow poplar and cottonwood, using
less to more efficient and from more to less labor- SDR (Allison et al. 1987, Maeglin 1985, Maeglin et al.

intensive. 1981). The SDR process reduces the tendency of these
species to warp as a result of growth stresses, and it can
also be used to reduce warping in lumber made from logs
with a high proportion of juvenile wood.

Table 2.--Technological developments in hardwood structural lumber and composite lumber processing

Producttypeand
development° Description impact

Hardwoodlumber--structural

Saw-dry-rip(SDR) SDR-sequenceforprocessingwarp-pronemedium- Productionof structurallumberfromplentiful
processing densityhardwoodssharplyincreasesyieldofSTUD- medium-densityhardwoods.

gradestructuralhardwoodlumber.

Compositelumber

Laminatedveneerlumber Widedimensionlumbermadefromlaminatedsheets Highrecoveryfromsmallerlogstomakewide
(LVL) ofveneerefficientlyusessmallerdiameterlogsto dimensionstructurallumber

replacelong,largerstructurallumber(2by8,
10,12)madefromlargerdiameterlogs.

Parallelstrandlumber Longstrandsofveneerresidueareusedto make Recoveryofveneerresidueto makestructural
wide,longstructurallumber, lumber.

Corn-plylumber Corn-plylumberisformedof aflakeboardcenterwith Highrecoveryandcombineduseof smallerdiameter
severallaminationsofveneerat theedges.Both softwoodsandhardwoodforlumber.
hardwoodandsoftwoodmaybeusedwithhigh
recoveryfromsmallerlogsto makestructurallumber
forhousing.

_The effects of potential expanded use of these processes is not included in the technology projection model or the

timber supply/demand projections.

95

i '11 Ill .................... j



HARDWOOD LUMBER PROCESSING that is discarded when lumber :iscut into diraensio_a parts
would not have to be dried. This system would increase

Hardwood lumber is remanufactured into furniture, the capacity of existing kilns to prodt_ce dcy dimension
cabinet work, and pallets, or is used directly for flooring, parts.
paneling, molding, and millwork. It is mainly graded
and sold as factory lumber or processed into dimension The main pressures to improve or change hardwood

parts and finished products. Factory lumber comes in lumber processing stem from the need to manufacture
random widths and is graded by the number and size of enough better grade material _br important expor_ and
clear cuttings that may be obtained. This lumber is domestic markets. Processors need to improve yields,

intended to be cut into smaller pieces (dimension parts) but they must improve quality and contain costs to
that will be used to make furniture or other fabricated maintain markets and reduce the potential competition

products. Pallet parts are cut from green lumber or cants, from other wood or nonwood products. Modernization
Dimension parts are normally kiln dried with specific with computer-aided manufacturing and computer-
thicknesses, lengths, and widths, controlled processing is the key. However, as stated

before, this equipment will be used to increase the

In general, the production of hardwood lumber is less recovery of higher grade material and will not necessar-
automated and less sophisticated than that of softwood ily cause major increases in overall yields or reductions
lumber. A majority of hardwood mills have wide-kerf in wood consumption.
circular headrigs instead of narrow-kerf band headrigs,

and the production capacities are much smaller than Technology improvements such as computerized tog-

those of softwood mills. Sophisticated log scanning, shape scanning and computerized sawing decisions are
computer-assisted log processing, and computer- available and are being adopted by some large mills.

controlled edging and trimming are technologies devel- These systems provide better sawing consistency, closer
oped for softwood sawmills and are seldom used in the tolerances, and therefore smaller lumber target sizes,
hardwood industry. In general, this technology is too greater lumber yields, and more higher-grade lumber
expensive for most options or does not apply to the from lower quality logs.
production of hardwood lumber. Most hardwood logs

are processed to obtain the highest appearance-grade A hardwood computer-aided edging system has been
lumber possible. Processing for higher grade lumber developed to properly edge random-width hardwood

usually stops when low-grade faces appear on the lumber, and a more sophisticated system is being
remaining center cants. Cants are subsequently pro- investigated that would provide the operator with
cessed for lower grade lumber or pallet parts at the same information on how to obtain the highest grade after

mill or at a pallet plant, edging. Similar systems for hardwood trimming should
be available in the future. These systems will be

The drying of hardwood lumber is more critical than that designed to increase grade output.
of softwood for two reasons. First, hardwood lumber

must be dried to 6%-8% moisture content for furniture; A system under development that will incorporate many
most softwood lumber used in construction is dried to technologies described here as well as additional
15% moisture content. Second, hardwood lumber must technologies is the Automated Lumber Processing
be dried more slowly to avoid drying degrade such as System (ALPS). ALPS will include new techniques for
splits, checks, warp, staining, and internal honeycomb- log processing, detection of board defects, and optimum

ing, which reduce the value and usefulness of the lumber, board cutting to maximize the yield of clear wood parts
for furniture manufacture. In an ALPS sawmill, togs are

After drying, hardwood lumber is converted into cuttings scanned internally to locate the position of defects.
for furniture, cabinets, moldings, flooring, stair treads Computers use this information to determine and control

and risers, and other product parts in processing facilities log breakdown and thus maximize grade or value yield of
called rough mills. The lumber is planed, crosscut and boards. After the boards are dried and superficially
ripped, or ripped and crosscut into parts or cuttings, surfaced, video image analysis is used to locate and

Many cuttings are edge glued, planed, and then re-ripped classify defects. Computers use this information on
into parts. In some systems, finger jointing is used to defects to determine and control board cutting to yield
make long parts from short cuttings. In the future, more the maximum number of clear parts for a given cutting.
rough-mill-type processing may be tied directly to The boards are cut by computer-controlled conventional
sawmill and drying operations. For secondary quality methods or high-powered lasers. ALPS will increase the
lumber, production of green dimension cuttings may be recovery of high-grade material (McMillin et al. 1984).
followed by drying. With this system, the waste lumber
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NONVENEERED STRUCTURAL increase wood utilization. Disc flakers are generally
PANEL PROCESSING used in mills. These machines usually require logs to be

reduced to 4-ff (1.2-m) bolts for processing. The flakers

Nonveneered panels consist of wood wafers or strands generate from 8%-10% fines and about 4% kerf losses
smaller than veneer sheets but larger than wood fiber, from primary and secondary slasher saws. To reduce
Unlike the material for conventional particteboards, the these losses, whole log flaking that utilizes ring and disk
raw material for structural products usually comes waferizers is likely to be adopted (Pallmann GMBH

directly from roundwood sources rather than mill 1987). This machinery wilt also generate 8%-10% fines,
byproducts; exterior-type rather than interior-type but slasher kerf losses will be lower (about 2%).
adhesives are used; and particles are usually aligned in

several discrete layers rather than laid down at random. Panel strength increases with greater uniformity of
particle alignment (Fyie et al. 1980). Electrostatic

TECHNOLOGICAL DEVELOPMENTS orienters achieve higher orientation ratios than do
mechanical orienters. Electrostatic orientation can

Technological developments in processing oriented produce strong panels using smaller particles than those
strandboard (OSB) and waferboard are likely to focus on used for mechanically oriented panels. However, since
two areas: increasing the range of applications and the effectiveness of electrostatic orientation decreases

decreasing wood loss during flaking, forming, and with large particles, electrostatic orienters will likely
trimming processes. Technologies that will contribute to complement mechanical formers rather than displace
these changes are described in Table 3. them (Buecking et al. 1980).

Oriented strandboard and waferboard have been used as PROJECTED RECOVERY AND COSTS
sheathing in walls and roofs and for floor underlayment;

technology has recently been developed for using these The recovery of wood for nonveneered structural panel
nonveneered panels as concrete forms and siding, wood is estimated to average between 55% and 60%

Suitable performance is being achieved by using phe- (based on losses of 4% for trimming log ends and log
nolic paper overlays to stabilize the surface and provide a rejects, 8%-12% for fines, 35%-38% for panel densifica-
suitable basis for paint or concrete forming. To improve tion, and 3% for panel trim).
panel stability, the trend has been to displace phenolic

adhesives with isocyanate adhesives, either totally or in Improved glue blenders have reduced manufacturing
part. While more costly than phenolics on a unit for unit costs for OSB and waferboard during the past 5 years.

basis, isocyanate adhesives are more profitable for a Volumes of liquid phenolic resins have declined from
given level of panel stability than are phenolic adhesives >5% to <4%. Powdered resin volumes have also been

because they allow shorter press times and more tools- reduced (3% to 2%). Further potential for savings in this
ture in the furnish, area is limited, so the projections of processing costs for

waferboard show more modest declines than those for

Likely to be adopted in the future are better flaker plywood. The adoption of modern technology by mills is
designs to reduce the generation of fines (pieces of wood expected to account for the bulk of the projected 4%
too small to be used) and better forming techniques to reduction in processing costs between 1986 and 2040.

Table 3.--Technological developments in nonveneered structural panel processing

Producttypeand Description impact
development

Isocyanatebinders Replacephenolicresinsforgluingpanels. Reducedenergyrequirements;shorterpresstime
increasesoutputonthickerpanels.

Longlogflaker Producesflakesfromlonglogs. Reducedrandomgenerationoffinesandsawkerr.

Continuouspress Allowsuninterruptedmatflow Reducedtrimloss.
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FOREST SERVICE PROJECTIONS OF product grade, the 1eve1of technology, and the availabit.o
OSB/WAFERBOARD PRODUCTION ity of fibers.

Technology for OSB/waferboard is projected to substan- Paper and board products are classified into paper and

tially expand its market share in the manufacture of U.S. paperboard grades. The major paper grades include
structural panels (Figure 1) (Haynes, personal communi- tissue (sanitary products, napkins, toweling), printing and

cation). In 1986, 3.4 billion ft2, 3/8-inch (306 million m2, writing (bond paper, computer paper, copying paper,
10-ram) OSB/waferboard was produced, or 14% of all paper for books and magazines), packaging and indus-
structural panels (OSB plus softwood plywood). By trial (wrapping paper, bags, sacks), and newsprint. The

2010, OSB/waferboard production is projected to expand major paperboard grades include unbleached kraft
to 11.0 billion ft2(990 million mZ), or 36% of structural (linerboard for corrugated boxes), semichemical (corm-

panels. Production of OSB/waferboard in the North gating medium for boxes), solid bleached (folding boxes,
Central states is projected to increase from 1.6 billion fF food containers), and recycled (variety of products,
(144 million ma) in 1986 to 3.7 billion ft2(333 million including gypsum wallboard facing).
m2), or about 3.5% per year. Production will increase
even faster in other U.S. regions_from 1.8 billion ftz
(162 million m2) in 1986 to 7.3 billion ft2 (657 million TECHNOLOGICAL DEVELOPMENTS
m2) in 2010 or 6.1% per year. As a result, North Central
market share will decrease from 48% in 1986 to 34% in Technological developments in the U.So paper and board
2010. industry focus on the ability to improve production

efficiency and product quality while mitigating or
eliminating negative impacts on the environment. Some

50,000 ] It::lN°rthCentral O913 technical challenges facing the industry include the need
i i[] other os13 to reduce energy costs, reduce capital equipment costs,

40,000 IIIIISoftwood Plywood improve strength and quality of recycled fiber, increase
fiber recovery, develop processes that can use more
hardwood fiber, develop processes that are more environ-

30,000 mentally benign, and provide better quality paper
products for present and future uses. Many current and

..... likely technological developments address these chal-

2o,0oo lenges. Various developments in paper and board
processing and their likely impact on wood requirements
are described in Table 4.

10,000

PAPER AND BOARD MANUFACTURING

..... PROCESSES
0

1980 1986 1990 2000 2010 2020 2030 2040 Technological developments result in new, more cost-

effective processes that use more wastepaper and
Figure 1.--U.S. OSB/waferboard and soflwoodplywood mechanical pulps and have lower nonfiber manufacturing

production in million square feet, 3/8 inch basis, costs. For example, four processes are currently used to
Source: USDA-Forest Service make newsprint:

Newsprint
process Furnish

PROCESSING OF PULP, PAPER, PAPERBOARD,

AND RELATED PRODUCTS 1, 2 mostly mechanical pulp with smaller

Paper and board products are made primarily from new fractions of chemical pulps
or recycled wood fiber. New wood fiber is in the form of

wood pulp, which is made from pulpwood. Recycled 3 only wastepaper; lower nonfiber
wood fiber is derived from wastepaper, which consists of manufacturing cost than processes 1
old newspapers, old corrugated containers, mixed grades, and 2
pulp substitutes, and high grade deinking. Different
mixes of wood pulps, wastepaper, and other fiber are 4 equal amounts of mechanical pulp and
used for different paper and board products. The mix, or wastepaper

fiber furnish, reflects the requirements for a particular
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Table 4_--Tech_zologicat developments in pulp and paper processing

Typeof development Description impact

Meetingneedsforimprovedstacking Edgewisecompressivestrengtheventuallythe Compressivestrengthisimprovedwith
strengthincorrugatedboxes principalcriterion, higherdensitylinerboard,increaseduseof

higher-yieldpulpsandmorehardwood;
improvedqualitycontrolinkraftlinerboard.

Meetingincreasingdemandsforquality Increaseduseofhigherqualityfillers,drainageand Lesstotalwoodfiberusepertonof
anduniformityinprintingandwriting retentionadditives,coatingpigments,andhardwood product;lowerbasisweightwithmore
paperswithimprovedpapermaking fiber;moremachinefinishingandalkaline uniformquality;morehardwood.
technology papermaking.

Meetingdemandforprintabilityand Developmentofmulti-plyforming;improvedstock Higherproportionsof hardwoodfiberand
qualityin linerboardwithimproved preparationsystems;useof hardwoodfiberfor recycledfiberinunbleachedkraft
formingandfinishingtechnology printabilityonsurface,orsandwichinghardwoodor paperboard;separatepulpingandrefining

recycledfiberincorefor economy, forhardwoodsandsoftwoods.

Gradualreplacementof traditional Thermomechanical(TMP),chemithermomechanicalWidermarketpotentialfor higheryield
groundwoodpulpbymodern (CTMP),andpressurizedgroundwood(PGW) mechanicalpulp;greaterabilityto
mechanicalpulpsinnewsprintand replacesomeoldergroundwoodandrefiner substituteforloweryieldchemicalpulp.
othergroundwoodpapers processes,withimprovementinpulpquality.

Improvementinpulpbleachingsystems Adoptionofshort-sequencebleachingsystems, Greateruseofbleachedmechanicalpulps
to reducecapitalcostsandoperating chlorinedioxideinbleaching,andloweryieldin willreducewoodinputrequirements
costsandto meetenvironmental bleachedkraftpulping;developmentof peroxideand althoughloweryieldkraftpulpingwill
objectives otherbleachingtechnologiesforTMPandCTMP; increasewoodrequirements.

useof higheryieldbleachedmechanicalpulps.

Modenizationofequipmentand Moretree-lengthwoodhandlingandchipthickness Lowerwoodrequirementsasa resultof
processesinoldermillsto improve screening;improvementsinstockpreparation,paper gainsinwoodutilizationefficiency,
efficiencyandreducecosts machinesystems,andkraftchemicalrecovery; especiallyinolderbleachedkraftandsulfite

energysavingsthroughuseofvariable-speeddrives, mills;offsetsomewhatbymoreuseof
high-efficiencymotors,andupgradedturbine woodforfuel
generators;useofmorewoodorbarkforfuel.

Betterrecycledfiberrecovery, Improvedcentrifugalcleaners,slottedscreens, Modestgrowthinrecycledpaperboard
improvedcontaminantremoval deinkingsystems,andhigh-consistencyrefining; production,butsubstantialgrowthinuseof
technologyforwastepaperfurnish,and technologyforremovingcontaminantssuchas recycledfiberin traditionallyvirginfiber
increaseduseof recycledfiber; "stickles;"chemicaltreatmenttorestoresome grades,suchaskraftlinerboard,
technologicalresponsesto increased bondingstrengthtorecycledfibers, semichemicalcorrugatingmedium,
supplyof recyclablepaper newsprint,andtissue.

Displacementofchemicalpulpfractions TMPandCTMPwithhigherpercentagesof Higheryieldandcostsavings;increased
bymodernhigh-yieldmechanicalpulp hardwoodfiberwillreplacesomechemicalpulp useofhardwoodswithCTMP
innewsprintandtissueandtosome fractionsinnewsprintandtissue,providingbetter
extentinprintingandwritingpaper, opacityandbulk;substitutioninprintingandwriting
reducingcapitalrequirementsand limitedbycolorreversionandbrightness.
woodcosts
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Table 4.--Technotogical developments in pulp and paper processing--continued

Typeofdevelopment Description _mpact

Continuedadoptionofimproved Wide-nipandhigh-impulsepresssectionswill Increasedabilitytousehardwoodand
pressingtechnologyinpapermaking, continueto beinstalledin linerboardmitlsandwillbe recyctedfiberinkraft!inerboard;higher
reducingsheetdryingcosts,increasing installedinmillsproducingothergrades, productionrates;energy,andcapitatcost
throughput,andimprovingproduct savings.
quality

Commercialadoptionofimpulsedrying, Interfiberbondingandsubstantialstrength Substantialsavingsincapitai,energy,and
pressdrying,or relatedimprovements improvementswithhigheryieldpulps,especiallywith woodrequirements;increaseduseof
inpressinganddryingtechnology hardwoods,resultfromdryingunderpressureor higheryieldpulpandmorehardwoodin

simultaneouspressinganddrying, gradeslikekraftlinerboard.

Furtherdevelopmentof nonwoven Innovationinsanitaryproductsandnewdurable Moreefficientuseofwoodfiberperunitin
productsandimprovementsinsanitary nonwovenproducts;useofnewspecialtymarket sanitaryandnonwovenproducts;moreuse
productsbasedonfluffpulp pulps;somedisplacementofwoodpulpby ofbleachedCTMPo

"superabsorbent"additives.

Developmentoflaminatedpaperand Developmentoflaminatedorco-extrudedpackaging Expandedproductmarketpotentia!but
packagingproducts structuresbasedonpaperorpaperboardwithplastic towerwooduseforcurrentpaperand

ormetalfoilsurfaces, boardpackaging.

Continueddisplacementofsomefiber Continuedinnovationandsubstitutionofplasticsin Declinein long-termrateof growthin
productsbyplasticsandother packaging,especiallyfoodpackaging,bagand demandforpackaginggradesrelativeto
substitutes grocerysacks,andshippingcontainers;useof GNPandpopulationgrowth.

syntheticpolymersto reinforcepaperand
paperboard.

Substitutionof paperbyelectronic Graduallong-termdisplacementofprintmediaand Declinein long-termrateofgrowthin
meansofcommunicationand writtencommunicationbyelectronicandcomputer demandfornewsprintandprintingand
informationstorage technology;short-termcomplementaryeffectson writinggradesrelativetoGNPand

.:,._ demandforprintingandwritingpaper, populationgrowth.

Regulationrelatedtorecycling Decreasingavailabilityoflandfillcapacityand Increasedsupplyof recycledfiberfrom
escalatingwastedisposalcostspromptinglegislative wastepaper.
initiativesonrecycling.

Increaseddemandsforproduct Improvementsininstrumentationandon-linetesting Withassuranceof betterqua,itycontroland
uniformityandqualitycontrol;better forproductqualitycontrol,milltestlabs,and uniformity,lowerbasisweightswiltbe
controlof inventoryinpackagingand computercontrolsinproduction, acceptableinsomemarkets;more
shipping consumerdemandwillbesatisfiedperton

of productoutput.

Expandeduseofnewchemical Chemicalimpregnationtoincreasestrengthand Improvedproductperformancecan be
treatmentsto improvepropertiesof moistureresistance;chemicalsaturationforflame achievedforspecialtyapplications.paperboard resistance.
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Table 4......Tech_ological developments in pulp and paper processing--continued

Type of development Description Impact _i_!
:f_j

Specglativedevelopments(next50years)

Expandeduseof anthraquinone(AQ) AQadditivesprovidemarginalenhancementof Marginallyhigherpulpyieldisachieved,but
inkraft,surite,andsodapulping chemicalpulpingprocesses;neutralsulfiteAQ conceptis limitedbycostofAQchemical,

processis analternativeto bleachedkraftforhigh plusdifferencesincapitalandenergy :!:_i
tensilestrengthproducts, inputs, ii!!

Biologicalfibertreatment,and Pretreatmentwithbiologicallignasesor fungipriorto Improvedefficiencyinmechanicalpulping !ii
"biopulping" mechanicalpulping;treatmentscouldinclude processeswithapplicationof

biobleacNng, biotechnology;developmentinearlystages

Advancesinbiologicaleffluent Useofmicrobialagentsfordeco]orization,removalof improvedefficiencyineffluentcontroland
treatmentsystems waste,andimprovementineffluenttreatment wastetreatment;potentialimpacton _

systems, optimalpulpyieldorpulpingprocess

Commercialdevelopmentof nonsulfur Potentialapplicationincorrugatingmediumand Eliminationof inorganicsulfuremissions; _:_,;:ii
chemimechanicatpulpingprocess tinerboardmills;arelativelyhighyieldprocess lesswoodimputwithhigherpulpyield.
(NSCMP) suitablefor smallormediumsizemillsusing

hardwoodsormixedspecies _

Organisolvpulping Developmentofpulpingprocessesbasedonorganic Economicadvantagesfromhigheryield
solventsinsteadofwater;includesalcoholpulpingas andlowercapitalcosts;likelyto require
substituteforkraftandestermechanicalpulpingwith additionaldevelopment.
chemicalrecovery.

Fiber-basedstructuralproducts Developmentofmoldedfiberstructuralcomponents Newproductmarketpotentialforuseof ;_!_,;_
andproducts;includespotentialproductsreinforced woodfiberinhigh-performanceproducts,
withhigh-strengthpolymersorcarbonfibers, butmass-commoditymarketslikelyto be

metbylowercostsolid-woodproducts. ,,_

Productionof newfoodsubstancesfor Traditionalexamplesincludevanillin,torulayeast, Productdevelopmentlikelyto belimited
animalsorhumansfromwoodor animalfeedmolasses,shiitakemushrooms,wood exceptinanationalemergency.
pulpmitlbyproducts chipanimalfodder,andruminantfeed.

Newchemicalsfromwood Variouschemicalfeedstockscanbeproducedfrom Technologieswillremainavailable,butwill
wood,in additionto conventionalsilvichemicals, notlikelybedevelopedso longas
navalstores,lignosulfonates,andotherpulpmilt adequatesuppliesofpetroleum,coal,and
byproducts;directacidhydrolysis,"wood-to-oil" otherresourcesareavailableat lowcost.
processes,andfermentationofferalternatives.

Substitutionof woodfiberbykenafor Kenaf,bagasse,straw,cotton,andothernatural Limiteddevelopmentpotentialin United
othernaturalfibers fibersareusedforspecialtyproductsor inregions Statesbecauseof abundantwood

withscarcewoodresources, resource.
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Process 3, which uses only wastepaper, is projected to a50 1 i

become the dominant process for manufacturing news- _f_ Pu_pwood---R71-_n_;-_d_l _-
print in the United States, although the Canadians are aoo __ed ?ap__r _j

expected to continue to make newsprint largely from raw i-l_ -wood fiber. Another example is the processing of 250

unbleached kraft pulp:
2O0

Unbleached -'_i

kraft process Furnish i 5o

1, 2 (current) principally chemical pulp; lOO _ i

small portion of wastepaper

5o

3 (future) higher yield kraft pulp and

more hardwood o
1975 1980 1990 2000 2010 2020 20710 2040

4 (future) substantial portion of furnish
consists of high-yield me Figure 2.--Index of pulpwood roundwood prod_ction and
chanical pulps; uses more recycted paper use in the U.S. Nor#_ (1990 = ]00).
wastepaper Pulpwood roundwood, t990:1.1 billion cubic feet.

Recycled paper use, 1990:13.4 million tons. Source:

Projections show a shift from unbleached kraft processes USDA-Forest Service
1 and 2 to processes 3 and 4. Nonfiber manufacturing

costs are highest for process 1 and lowest for process 4. USE OF WOOD PRODUCTS IN CONSTRUCTION

FOREST SERVICE PROJECTIONS OF Most structural lumber and structural panels are used for
RESOURCE USE FOR PULP AND PAPER construction and repair/alteration of houses, apartments,

and nonresidential structures. There are many opportuni-

Forest Service projections of resource use for the ties to improve construction practices to reduce the
production of pulp and paper were derived by the North volume of wood used and at the same time maintain the
American Pulp and Paper model (Ince, personal commu- quantity and quality of construction (Row and

ii!:-' nication). Technology changes will facilitate two Hagenstein 1988). There are also opportunities to
_:_ significant changes in fiber resource use in the Lake expand wood use, such as using wood in place of

States. First, the shift to technologies using a high concrete in residential housing foundations.

proportion of recycled paper will hold down increases in
pulpwood use. Second, the shift to technology using a POSSIBLE CHANGES IN TECHNOLOGY
high proportion of hardwoods will increase the use of

hardwood pulpwood relative to softwood pulpwood. There are many ways to save wood in construction
because most wood structures are built stronger than

The rate at which recycled paper is used to make paper in needed (NAHB Research Foundation 1971 ). For

the United States (tons of recycled paper input per ton of example, 90% of exterior wall framing is spaced at 16-
paper output) increased from 24% in 1985 to 29% in inch (406-ram) intervals (McKeever t988), even though
1991 and is projected to increase to 41% by 2010. This 24-inch (610-ram) spacing gives adequate strength t:or

trend will be reflected in the North by a 93% increase in one-story homes and the top floor walls of muttistory
the use of recycled paper between 1990 and 2010 or structures. Similarly, 91% of interior wall framing is
2.8% per year (Figure 2). In contrast, the use of pulp- spaced at 16-inch intervals. Even in roofs, where
wood roundwood will increase by 37% or 1.3% per year. structurally efficient wood trusses are widely used, 28%

of roof framing is placed at 16-inch intervals. Approxi-
In the North Central states, pulpwood use is projected to mately 400 board feet2 of lumber could be saved in walls

increase 33% between 1990 and 2010 or 1.4% per year and partitions of a typical single-family home by
(Figure 3). During this period, hardwood roundwood converting to 24-inch spacing.
production will increase from 344 to 509 million ft3(10.3

to 15.3 million mJ); softwood roundwood production will Overdesign extends to floors where bridging between
increase from 139 to 145 million ft3(4.2 to 4.4 million joists and overlapping of joists on the center girder are
mJ). The share of hardwood roundwood will increase

common. Adoption of "optimum value engineering'"
from 71% to 78%. practices such as those listed above could save 10%-15%
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-' Structural members are also being made from reconsti-

I_ H_d,_,ood.... tuted strands of wood. One product is made by laminat-Softwood ----- ing long strands of wood with exterior adhesives and
0.8 .... ::;:::

.......... !....:::: i::;:: heat-pressing the laminates into shapes similar to that of

1?::!:::::i dimension lumber. The properties and uses of this

o.6 --::i::...... _: product are similar to those for LVL. Another product,
--7_- : ::::::::: :: :::}::::::i...... the stressed skin panel, which typically consists of two

_-- i..... ::::: ::::::: outer layers of plywood or OSB with foam insulation in
.........

o.4 :- -- --: ::::--- the core, can reduce wood use in residential timber frame
: :: :i: i:::::::: wall construction and in wall and roof construction in

': : ::i::::::i : ::: industrial and commercial buildings.
0,2 i .... _ : :-_::::::}_ -- _

......... : ............ :

_ _[E............ _ __ _ ___ _ The rate of adoption of these wood-saving techniques

N ............................................._ ---=-=_W_ [iNN _ will depend in part on the in-place costs of wood

�l products and the resultant pressure to reduce the cost and

1986 1990 2000 2010 2020 2030 2040
use of"wood.

Figure 3.--Hardwood and softwood pulpwood
rourzdvood production in the North Central States in
billion cubic?/eeL Source." USDA-Forest Service SUBSTITUTION OF NONWOOD MATERIALSFOR WOOD

of the dimension lumber required in a conventional Wood use may decrease or increase in certain types of
house. Another way to economize on wood use is to construction as its competitive position changes with
develop more efficient building materials. The metal- respect to steel and concrete. In evaluating suitability for
plated wood roof truss is one example. Roof trusses various types of construction, wood products are com-

transfer loads to exterior load-bearing walls, eliminating pared to steel and concrete in structural capability, fire
outward thrust and the need for interior load-bearing resistance (in large structures), insulation, and cost.
walls. Wood roof trusses are widely used in increasingly

diverse shapes and configurations in all construction The main structural property of concrete is compressive
sectors. Generating savings by expanding the use of strength. In addition, reinforced concrete possesses good
trusses in housing is limited since trusses are already tensile strength. However, these favorable properties are
used in a high percentage of residential structures, in excess of what is typically required in residential and

smaller commercial structures. At more than $100/cubic

A recent wood-saving product is the prefabricated wood yard, 3this material is expensive for the required perfor-
I-joist. I-joist design recognizes that the most critical mance levels in such structures. Moreover, other positive
parts of a member are its top and bottom edges. Accord- features of concrete, such as its fire-insulating capabili-
ingly, most material is contained in the two flanges (the ties and low sound transmission, become crucial factors

edges). The flanges are connected by a web of plywood only in large structures. Thus, no major displacement of
or structural flakeboard. I-joists are usually used in wood by concrete is expected in most construction
floors where they replace traditional 2x 10 and 2x 12 markets.
joists, but they can be used for longer spans up to 40 ft

(12 m). Like concrete, steel has superior strength properties

compared to wood, and it can cost less than wood in
Another engineered product that uses less wood is some cases. However, heat is conducted through a 2x4
laminated veneer lumber (LVL), a solid structural steel stud about 2-1/2 times faster than through a wooden
product made from 1/10- or 1/8-inch- (2.5- or 3-mm-) stud. Sound transmission is also faster through steel.
thick veneers; lengths range up to 80 ft (24 m). The These drawbacks cannot be overcome without incurring

veneers are laid together in parallel grain pattern and expenses that negate any initial economic advantage.
coated with waterproof adhesives that are cured by heat Nevertheless, steel is more likely than concrete to

and pressure. LVL is somewhat stronger and stiffer than displace wood in construction, particularly in larger
lumber. INL has been used fbr flanges of joists, headers residential and mid-sized commercial structures. The

and beams, concrete forms, scaffold planks, and partition extent of displacement will depend on relative changes in
framework. When used in prefabricated housing, the the in-place costs of wood and steel.
high strength of LVL makes the wood better able to resist
forces while house sections are moved.

: 1 board loot = 0.0024 m:! 3 1 cubic yard = &76 m3.
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PROJECTED WOOD END-USE RATES also extend timber supply by allowing prodt_cts to be
made from trees, togs, and lumber of previously unused

The USDA Forest Service projects that softwood lumber species, sizes, or grades_

per square foot of floor area in residential construction
will decline by 24% between t986 and 2040. Total The greatest volume of wood in manufacturing and
structural panel usage is more stable, however, because shipping is used for furniture and pallets. _n t986, 43%
one consequence of more efficient lumber use is a need of the lumber used in manufacturing was for furnitm°e
for thicker structural panels in walls, roofs, and floors, and 93% of the lumber used in shipping was %r pallets.

Traditionally, large amounts of hardwood lumber have
Wood needed for repair and alteration per household is been used for these products. Half of all lumber used in

projected to remain relatively constant for softwood furniture and more than three-fourths of att lumber used
lumber and plywood, but it is expected to increase for for pallets is hardwood (McKeever and Martens t983,
OSB and waferboard. Wood use per dollar of nonresi- McKeever et al. 1986, McCurdy et al. 1988).

dential construction is projected to remain stable for

softwood lumber, to decline for softwood plywood, and The production of furniture and, to an increasing extent,
to increase for OSB and waferboard, the production of pallets tend to be highly mechanized.

Adoption of new technologies by furniture and patlet

USE OF WOOD PRODUCTS IN manufacturers can hotd down timber demand by reduc-
MANUFACTURING AND SNIPPING ing the amount of wood used per unit of output. Selected

technologies likely to affect furniture and pallet produc-

More lumber and panel products are consumed in tion are discussed in the following section.

manufacturing and shipping than in any use except new

residential construction. Manufacturing includes POSSIBLE CHANGES IN FURNITURE
production of furniture, other wood products made for PRODUCTION
sale, 4 and wood products used in various production

processes. Shipping includes pallets and skids, wooden Several technological developments may reduce the

containers, and dunnage, blocking, and bracing. In 1986, wood needed to make a given furniture part or reduce the
an estimated 72% of all hardwood lumber was used for proportion of high-grade lumber needed to make a given

manufacturing and shipping (7.3 billion board feet), set of parts. Such technologies could increase the
Lesser volumes of softwood lumber (4.3 billion board efficiency of the breakdown of hardwood lumber and, to

_e_ feet) and structural panels (1.6 billion ft2[144 million_,_. a lesser extent, softwood lumber to make furniture parts.
_s m2] 3/8-inch [10-mm] basis) were also used. Use of These technologies, which are included in the Automated!

nonstructural panels for manufacturing and shipping was Lumber Processing System (ALPS) (McMillin et al.
44% of total usage in 1986 (8.0 billion ft2[720 million t984), wilt increase both the value and volume of lumber
m2], 3/8-inch basis). Nonstructural panels include recovery by expanding and improving existing technolo-
hardwood plywood, hardboard, insulating board, gies such as edge, end, and finger jointing; computer-

particleboard, and medium-density fiberboard, assisted cross and rip sawing; and better finishing of less
desirable species. Other technologies, such as computer

Improvements in manufacturing and shipping technolo- numerical control of woodworking operations in furni-
gies have the potential to decrease or increase wood ture plants, will lower costs by speeding production,
consumption. Technological changes may decrease improving accuracy, and using labor more efficiently.
wood use by enabling producers to use less wood in the

manufacturing process, finished products, and packaging Technological improvements in structural and
and shipping of the finished products. Other technologi- nonstructural panel processing wilt increase the substitu-
cal changes may increase wood use by permitting tion of panels for lumber and the substitution of

substitution of wood parts for nonwood parts, by nonstructural panels for structural panels. As a result,
requiring more wood per unit output, or by opening new demand will increase for hardwood veneer and panels

markets for wood products. Technology changes may using paper overlays. These two types of substitution
will reduce the demand for medium-to-high grade
hardwood lumber and will generally hold down timber

4Includes sporting goods, musical instruments, boats demand as more efficient panel-making techniques are
(building and repair), toys and games, luggage and trunks, used to convert logs to products.
handles, wood pencils, mortuary supplies, shoe and boot
findings, wooden matches, commercial refrigeration, signs and
displays, patterns andjigs, truck bodies and trailers, general
machinery, agricultural implements, electrical equipment, and
textile machinery supplies.
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Other factors affecting the use of lumber and wood last longer, especially if damaged pallets are repaired.
products for furniture include changing consumer The salvage and repair of reusable pallets could save
preferences for wood compared to nonwood furniture, large amounts of wood. Salvage and repair are expected

particularly for higher value furniture; relative cost of to increase with increasing costs associated with pallet
producing furniture from wood compared to other production and disposal of damaged pallets.
materials such as steel; and competition from foreign

producers. Increased use of nonwood materials is Lumber consumption in pallets may also decrease as
expected in low-to-middle quality furniture and relatively more composite materials are used in pallets. Pallet
constant use of wood in high quality furniture. Foreign decks made from structural panels provide a flatter, more
trade in unassembled wood furniture and parts is ex- uniform surface than do lumber decks. Pallets made

pected to increase, from molded particleboard can be custom-made to meet
the specific transportation needs of products.

PROJECTED WOOD-USE RATES tN
Growth in pallet production is also expected to be heldFURNITURE PRODUCTION
down by increasing competition from substitute materi-

Overall, hardwood lumber use per unit of furniture ats-handling products, such as plastic slipsheets, and by

production is expected to fall over the next 50 years even increasing saturation of industries that can use palletized
though use may increase for high value furniture. The shipping.
decline will be caused by several factors, including

technological changes that increase the efficiency of PROJECTED WOOD-USE RATES
lumber conversion to furniture parts, substitution of FOR SHIPPING

panels for lumber, substitution of nonwood materials for
wood in low- to middle-quality furniture, and increasing The use of hardwood lumber in shipping per unit of

imports of unassembled wood furniture. The use of manufacturing output is expected to decrease over the
softwood lumber and structural panel is also expected to next 50 years. This decrease will be caused by several
decline, but not as much as that of hardwood lumber, factors, including technological changes that increase the
because the relative lower cost of these products makes efficiency of lumber use in pallets, substitution of panels

substitution of other nonwood products less profitable, for lumber, a trend towards greater re-use of damaged
The use of nonstructural panels is expected to increase, pallets, and increased use of pallets made from nonwood

materials. Use of OSB and waferboard in shipping per

unit of manufacturing output is expected to increase as
POSSIBLE CHANGES IN PALLET

these products become an acceptable substitute for
PRODUCTION AND USE

lumber decking. The use of softwood lumber and

The pallet industry is the single largest consumer of plywood is also expected to decline with the rapidly
lower grade hardwood lumber. One-third to one-half of declining use of wooden containers in favor of paper and
all hardwood lumber is used for pallets. Traditionally, plastic and the virtual elimination of wood for dunnage,

pallets were a way in which sawmills used lower grade blocking, and bracing during transportation. A small
lumber. One or two types of pallets were produced, increase is expected in the use of nonstructural panels.

using little or no automated equipment. Today, up to half
of all pallets are produced using nailing machines; a USE OF WOOD FOR ENERGY
limited number of producers have large, modern facilities
with automated sawing, lay-up, and nailing and a large Wood, together with bark, is most widely converted into

product line. There is great potential for raw material energy by direct combustion. Black liquor, a wood pulp
savings through increased use of new sawing and pallet byproduct, is also used to produce energy at pulp plants.
construction techniques. Some wood or black liquor is used to produce electricity

in cogeneration plants. Technology is also available,

The greatest potential for saving wood in pallets is from although not always economical, to convert wood (1) to

increasing the use of new computerized pallet design gas by thermochemical gasification and burn it in boilers,
systems. Such systems permit producers to quickly dryers, and kilns or internal combustion engines, (2) to
change pallet design based on the type of load, which synthetic gas for manufacture of liquid fuels such as
results in more efficient use of the lumber. The use of methanol or chemical feedstocks, (3) to gas, liquids, and

wood in pallets may also be affected by a shift from solids (such as charcoal) by pyrolysis, and (4) to other
reusable to expendable pallets. Although expendable liquid fuels such as ethanol by hydrolysis and fermenta-

pallets use less wood per pallet than do reusable pallets, tion.
their life span is shorter and therefore more pallets need
to be produced. Reusable pallets require more wood but
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ADVANTAGES AND DISADVANTAGES For residential use, the traditiorml approach has been the

burning of roundwood in fireplaces, simple stoves_ and
Recent and future technology for converting wood to fireplaces. Fireplaces are inherently inef_:iicient and are
energy will improve the competitive position of wood more esthetic than utititaria:n. However, fireplaces are

relative to other fuels and to increase the use of wood for being used more efficiently with newer technok-_gica_
energy. Technology will also improve the efficiency of developments in tlhe control of makeup air and hot air
converting wood to energy and will tend to hold down distribution and in the use of better designed insert units

the demand for using wood for energy. (stoves) for fireplace spaces. Stoves are also being

designed to use roundwood more efficiently with better
With decreasing fossil fuel supplies and environmental control of air for combustion.
and economic problems in the use of alternative energy

sources such as nuclear energy, there is an overall A newer development in residential wood bt_rning is the

tendency for increased use of wood for energy. Using combining of improved fuels with improved combustion
wood for energy has both environmental benefits and units to attain more efficient and more automatic

costs. Unlike much coal and some petroleum, wood has operation. Fuels may be made more efficient, cleaner-
little or no sulfur and appears less likely to produce burning, and easier to handle by control of size and

nitrogen oxides during combustion. Therefore, wood- moisture content. Examples of such fuels are dried chips
burning emissions are less likely to contribute to the and pellets. More sophisticated stoves and furnaces have

production of acid rain. Continual reproduction of been designed to take advantage of these new kinds of
forests also means that as wood is consumed and fuels.
converted to atmospheric carbon dioxide, new wood is

grown that removes atmospheric carbon dioxide. The net In industrial applications, older boiler technologies such
effect is no change in atmospheric carbon dioxide. as the Dutch oven and traveling grate are still operating
However, caution must be used to prevent excessive satisfactorily, but new technologies such as the fluidized

removal of biomass in forest harvests to avoid nutrient bed and gasification are providing advantages in combus-

depletion or increased potential for soil erosion. Wood tion and emission control. Promising developments for
burning may have other environmental costs. Combus- industry in the future are a gravel bed combustor, new

tion of wood in inefficient combustors without proper technology for gas, liquid, and char fuels, and burning
controls adds smoke and particulate emission to the air. wood in combination with coal. Development of a
Consequently, the U.S. Environmental Protection Agency pressurized gravel bed combustor may allow w<yodto be

has developed residential wood stove performance used to power gas turbine engines, primarily for genera-
regulations that limit particulate emissions. There has tion of electricity. Advanced industrial and utility power
also been concern about proper combustion of wood systems often use gas- or liquid-fueled turbine engines.
contaminated with materials such as paint, adhesives, These systems burn fuels directly in a turbine, without

and/or preservatives, going through an intermediate heat exchanger to heat air
for use in the turbine. This is an efficient means of

Improved wood conversion technology may make wood generating electricity. Using coal or wood combustion

for energy more competitive, even with oil prices gases to directly power a gas turbine has yet to Ix:
increasing more slowly than anticipated. However, a accomplished commercially, primarily because the ash
major factor in using more wood for energy is the high can cause erosion, deposition, and corrosion of the

cost of forest harvesting. When selecting wood for turbine blades. Successful completion of this work could

energy, it is prudent to use wood that is less valuable and make wood power generation :inthe range from 10 to 50
less suited for use in other consumer products. However, MW more competitive.the lower value wood is often from smaller trees that are

more expensive to harvest. Harvesting is also more Improvements in converting wood to gas, liquid, and
expensive for lower density stands and stands that have a char fuels are possible. If wood is to become a viable,higher proportion of hardwoods than softwoods.

more general replacement for oil as oil becomes more

expensive, wood needs to be used in ways other than as a
POSSIBLE CHANGES IN TECHNOLOGY boiler fuel and residential heating fuel. Wood may be

converted to liquid and gaseous fuels and to improved

The use of wood for energy may be divided into three forms of solid fuel such as charcoal. Technology is
roughly equal categories: residential wood burning, available to make ethanol from wood at a cost compa-
black liquor burning, and industrial wood waste/round- rable to making ethanol from corn, but this technology is

wood burning. Lesser, but increasing, amounts of wood only economical with a large subsidy in today's market.
are consumed in power generation and commercial and Increasingly, wood may be burned along with coal in
institutional applications, industrial boilers. Emission limits for sulfur dioxide and
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nitrogen oxides from combustion of coal and wood are Maeglin, R.R.; Bulgrin, E.H.; Hallock, H.Y. 1981. Yield
based on total heat input, regardless of the wood fraction, comparisons between 4/4 lumber and SDR studs
These regulations provide an incentive to burn wood in form small woods-run yellow-poplar togs. Forest
combination with coal in large boilers (Dykes 1988). Products Journal. 31(3): 45-48.
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Tree Species Diversity in Lake States Hardwood Forests

Jo Michael Vasievich and Sharon L. Hobrla _

INTRODUCTION We used Shannon's index and the number of tree species
found as indicators of growing stock tree species

Tree species richness is only one component of biologi- richness. Calculated Shannon's index values ranged
cal diversity, but one that may be a useful indicator of from 0 to 1, with 0 representing no diversity and values
forest health. Information describing how site and approaching 1 indicating higher diversity. Shannon's

management factors affect tree diversity is useful if we index values and number of tree species present were

want to sustain diverse forests. Using forest survey data, calculated from measurements on 27,171 f_rest inventory
we were able to characterize tree species richness in Lake plots. These plots represented about 25 million acres of
States hardwood forests. We identify stand and manage- timberland in Michigan, Wisconsin, and Minnesota, or
ment factors that are correlated with tree species diver- more than 53% of the total timberland base_
sity. We also provide a comparison of the tree species
diversity of the hardwood forest types in the Lake States,

and discuss the effects of natural and anthropogenic METHODS

disturbance factors that influence the mix. We used multiple linear regression analysis to explore
the data and test our suspicions that tree species richness

DATA was related to stand conditions and history,. We corre-
lated Shannon's index and number of tree species as the

Data for this study were taken from the two most recent dependent variables with basal area, stand age and site
forest surveys in each of the Lake States: Wisconsin, index for the six hardwood forest types.
1968 and 1983, Minnesota, 1977 and 1990, and Michi-

gan, 1980 and 1993 (USDA Forest Service 1991). For Indicator or dummy variables (0 or 1) were also used to

most analyses, data from all six state surveys were test the relationship between Shannon's indexpooled. Plot records were grouped into 13 sub-state number of tree species as the dependent variables,and and
forest survey units (Figure 1) and six major hardwood

evidence of past timber clearcutting, partial cutting,

forest types: aspen, balsam poplar, elm-ash-soft maple, grazing, and natural disturbance on measured plots. Wemaple-beech-birch, oak-hickory, and paper birch.
used a stepwise regression procedure with forward

Figure 1._Lake States FIA Units.

l A " •
uthors are Project Leader and Statistician, respec-

tively, North Central Forest Experiment Station, USDA

Forest Service, 1407 South Harrison Road, East Lansing,
Michigan 48823.
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selection to determine the effects of clearcutting, partial RESULTS

cutting and timber stand improvement, natural distur-

bance, and grazing on species richness. Almost one-fifth A Geographic Comparison of Species Diversity
of the piots showed some type of cutting, grazing, or
natural disturbance. Although we have not specifically On average, Shannon's index ranged from 0.33 to 0.53

tested for normality, a plot of the frequency distribution for all plots on different survey units in the region (Table
shows that Shanno_Ys index appears to be approximately 1). The mean number of species present ranged from a

normatly distributed within each forest type (Figure 2). low of 3.5 to a high of 7.7 for all plots on each survey
unit (Table 2). As many as 20 different tree species were
found on some plots.
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.--a--Balsam poplar
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Shannon's Index

Figure 2.--Distribution of plots by forest type over Shannon's Index.
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Table 1.--Mean Shannon's index for each forest inventory unit by forest type*

Survey Balsam Elm-ash- Map_eo Oak° Pape_ AH
Unit Aspen pop_ar soft maple beech-birch hickory birch types

MI-1 0,42 0.42 0.49 0.40 0,51 0,42
MI-2 0.42 0.55 0,43 0,52 0,44
MI-3 0.36 0.42 0,39 0,39 0,52 0_39
MF4 0.45 0.38 0.45 0,,48 0,44
MN-1 0.36 0.39 0.38 0.40 0.41 0,37
MN-2 0.41 0.34 0.43 0.54 0,46 0,48 0,43
MN-3 0.36 0.40 0,50 0,47 0,40 0,43
MN-4 0.26 0.23 0.36 0,48 0.36 033
Wl-1 0.46 0.5t 0,48 0.46 0_52 0.48
WI-2 0.46 0.45 0.48 0,53 0,48 0,47
WI-3 0.46 0.50 0.56 0,44 0,45 0,48
WI-4 0.49 0.43 0,52 0,54 0,53
Wl-5 0,41 0.50 0,45 0,46

Type mean 0.40 0.37 0,44 0.45 0.46 0.46

*Survey units without values had lessthan 30 plots.

Table 2.mMean and standard deviations of number of tree species found for each forest inventory unit by forest _'pe**

Survey Balsam Elm-ash- Maple- Oak- Paper All
Unit Aspen poplar soft maple beech-birch hickory birch types

avg [std] avg [std] avg [std] avg [std] avg [std] avg [std]

MI-1 4.7 [2.2] 4.1 [1.9] 5.6 [1.8] 5,1 [1,9] 5,5 [1.7] 5.0
MI-2 4.5 [2.0] 6.4 [2.0] 5.6 [2,0] 6,0 [2,1] 5.4
MI-3 3.8 [1.8] 4.8 [1.7] 4.5 [2.6] 3.7 [1.5] 5.7 [2.2] 4,t
MI-4 4.4 [2.0] 4.5 [2.1] 5.3 [1.8] 5.4 [2.4] 5.1
MN-1 3.7 [1.6] 4.1 [1.7] 4.3 [1.6] 4.9 [1.8] 4,2 [t.4] 4,0
MN-2 4.5 [2.0] 3.6 [1.8] 4.9 [1.7] 6,6 [1.9] 4.9 [2.0] 5,5 [1.9] 4,9
MN-3 3.6 [1.8] 4.3 [1.9] 5.3 [2.1] 4.8 [2.0] 4,1 [2,2] 4,5
MN-4 2.5 [1.5] 2.2 [1.0] 4,0 [1.9] 5,4 [2.1] 3,5 [1.6] 6,8 [1.9] 3,5
WI-1 6.4 [2.2] 7.2 [2.5] 7.0 [2,1] 5,9 [1,9] 6,6 [2.2] 6.7
WI-2 6.2 [2.3] 6.4 [2.2] 7,3 [2.1] 6.9 [2.4] 7,2 [2,0] 6,7
Wi-3 6.0 [1.9] 7.1 [2.5] 8.2 [2,2] 5,7 [2.2] 6.3 [t.7] 6,5
WI-4 7.7 [2.8] 5.2 [2.0] 8,3 [2,2] 7,7 [2,3] 7,7
Wl-5 5.8 [2.2] 7.4 [2.6] 6.6 [2,5] 6.6
Type mean 4.7 3.8 5.3 6.0 5.7 5.5

**Survey units without values had less than 30 plots.

110



i i(i!
_!;i,i

We ranked the 13 forest survey regions based on the the strongest correlation and explained most of the
average Shannoa's index for nil plots occurring within variability in Shannon's index and number of tree species }
the unit. The dam show tt_at Wisconsin's five survey fbr all forest types tested.
units had the highest overall tree species richness in the

region. Wisconsin's Southwestern Unit, stretching ;:

generally north to south a_ong the Mississippi River, had Tempora_ Effects )

h_Lrdwoodforests with the greatest overall richness. We tested {'ortemporal effects by including a dummy
Michigan's western upper peninsula also was highly variable in the Shannon's index regression--1 for the
ranked for tree species richness. The least diverse forests most recent survey or 0 for the prior survey. After this
were found in Minnesota's Prairie and Aspen-Birch adjustment, shifts in mean Shannon's index were ;

Units. statistically significant for only two forest types_aspen
and oak-hickory. The mean Shannon's index for these ,

Regression Results types increased slightly after accounting for other sources
of variation. The coefficients for the survey dummy

Multiple linear regression results indicate that three variable were highly significant, but small. The coeffi-
commonly measured stand characteristics_basal area, cient was 0.002 for aspen and 0.001 for oak-hickory.

stand age, and site index--explained 83 to 89°7oof the }:

variation in both Shannon's index and number of tree Effects of Disturbance
species present for each of the hardwood forest types we

tested. Table 3 contains regression results for Shannon's Forest inventory plot records contain stand history
index. Table 4 has results for number of tree species. All information to describe past evidence of cutting and

three variables were significant and positively correlated stand disturbance. Various measures of stand disturbance i}
for atl six forest types. Stands increase in tree species were highly significant and positively correlated for five
diversity as they get older. Higher site indexes have of the six forest types_all except paper birch for the

greater potential for sustaining higher levels of tree regression on Shannon's index, and for four forest

species richness. Higher stocking translates into a types--all but the paper birch and elm-ash-soft maple iillgreater number of species. Site index generally showed types for the regression on the number of tree species ......
present.

i
Table 3.--Regression results for Shannon's index of growing stock trees using pooled forest inventory data

poplar soft maple beech-birch hickory birch ...........
!

Number of plots 9,636 731 2,840 8,955 3,272 1,732
Mean Shannon's index 0.398 0.368 0.437 0.452 0.463 0.465

Mean squared error 0,033 0,026 0.032 0.038 0.029 0.026 ::!:!i;

r2 0,830 0.847 0,858 0.842 0.883 0.893

coefficients.... _i:i:
basal area (fie/acre) 0.00121 0.00141 0.00145 0.00112 0.00112 0.00086 ;,
stand age (years) 0.00155 0.00151 0.00101 0.00060 0.00082 0.00139
site index (ft) 0.00336 0.00303 0.00412 0.00440 0.00513 0.00505
ctearcutting (0/t) 0.07733 0.12818 0.13168 0.07389 :
partialcutting (0/1) 0.06237 0.08063 0.06929

7

natural disturb. (0/1) -0.04955 0,05488 0.03453
grazing (0/1) 0.08251 i:i'i

"* Allvariables with values listed are significant at the a=0.01 level.
i

i

: ;!i
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Table 4.--Regression results for number of tree species using pooled forest inventory data

Aspen Balsam Elm-ash= Map_eo Oak° Paper
poplar soft mapJe beech-birch hickory birch

Number of plots 8,592 750 2,454 6,949 2,501 t ,,345
Mean Number of Species 3.155 3.024 3.770 4.398 3.685 3.961
Mean squared error 1.91 1.39 2.40 2.75 2,25 2_05
r2 0.849 0.880 0.864 0.879 0.864 0,889

coefficients***

basal area (ft2/acre) 0.01704 0.01975 0.02417 0.02288 0.0172 0,01551
stand age (years) 0.01884 0.01202 0.00869 0.00827 0.00866 0.02082
site index (ft) 0.01623 0.01859 0.02352 0.02639 0.02931 0.02607
clearcutting (0/1) 0.18729
partial cutting (0/1) 0.51234 0.63994 -0.22626
natural disturb (0/1)
grazing (0/1) -0.59939

*** All variables with values listed are significant at the a=0.01 level.

We also tested for the effect of natural disturbances. This Harvesting appears to affect tree species richness, as

indicator variable was significant in estimating measured by Shannon's index, for two reasons. Because
Shannon's index for three forest types--maple-beech- different species prefer different habitats for best growth,
birch, elm-ash-soft maple, and aspen. The relationship harvesting often creates conditions that encourage a mix

was negative for aspen, but positive for the other two that thrives in both shade and sunlight. Also, harvesting
types. Natural disturbance was not a significant factor of the most common tree species leads to a proportional
for any of the six hardwood forest types in estimating the decrease for these species and a proportional increase for
number of species present, less abundant species, resulting in greater diversity

according to Shannon's index.
Timber cutting reduces average stocking, and hence
negatively affects Shannon's index. But, after account- Although evidence of grazing was limited, this variable

ing for stocking changes, we foundthat evidence of past was highly significant and positive in estimating
clearcutting and/or partial cutting was highly significant Shannon's index for the maple-beech-birch type.
and positively correlated with Shannon's index for five Disturbance caused by grazing had a negative correlation

of the forest types. On average, plots where past cutting with the number of tree species present for the oak-
activity was evident were positively correlated with hickory type. Grazing was not a significant factor for
diversity values on all hardwood forest types, except the other forest types.
paper birch type for Shannon's index and the maple-

beech birch type for the number of tree species present. REFERENCES
Although most of the variation in both diversity mea-

sures was explained by site index, stocking, and stand USDA Forest Service. 1991. North Central region
age, past clearcutting and/or partial cutting activity forest inventory and analysis field instructions,
increased Shannon's index values from 0.06 to 0.13 and Michigan 1991. St. Paul, MN: North Central Forest

changed tree species present estimates by -0.23 to 0.64, Experiment Station. Unpublished report, t 20 p.
other factors being equal.

112



Implications of Ecosystem Management Concepts for the Practice of
Silviculture in the Lake States

John Kotar _

Abstract.--My interpretation of the goal of ecosystem management is an attempt to develop
methods of extracting human commodities from forest ecosystems in ways that do not greatly
alter the processes that shape development of natural forest communities.

In natural forests composition is in a constant state of flux as individual populations react to
both internal and external forces. Managed forests are manipulated to produce specific outputs.
They are generally less complex than naturat forests.

Silviculture can be applied to manipulate forest composition for any of a wide range of pur-
poses. The basic unit should be a stand sufficiently uniform to be treated silviculturally as an
essentially homogeneous ecological unit. Forest cover types are a major simplification based on

present dominant species. Any given cover type may contain a wide range of local conditions.

Composition and structure of managed forests can be varied over time to mimic the dynamics of
natural stands. This is in essence resource utilization through ecosystem management.

The intent is to include in managed forests some compositional and structural elements not

regularly found in torests after the initial wave of forest utilization. However, the intent is not to
reestablish presettlement patterns of tbrest vegetation. This approach will continue to yield
wood products and other commodities.

Note: John Kotar is a Senior Scientist in the Department of Forestry, University of Wisconsin-

Madison. His specialty is forest ecology and silviculture. He has over 20 years of experience
with the Lake States forests based on graduate work at the University of Minnesota, a faculty

position at Michigan Technological University and his current activities in Wisconsin. His
ecological forest classification system in Wisconsin is being widely used as a tool in forest
resource management.

This paper reports analyses carried out as an element of the Lake States regional resource
assessment. The regional resource assessment is a project of the Lake States Forestry Alliance,

a regional mutual-help organization formed by the governors of Minnesota, Michigan and
Wisconsin.

This is an in-kind contribution of the author and The University of Wisconsin-Madison to the

regional resources assessment.

The author is a faculty member, Forestry Depart-

ment, University of Wisconsin-Madison. This manu-
script was originally prepared in March, 1994.
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A WORKING DEFINITION OF ECOSYSTEM These simplifications of the compo:_;i_ionand :,;l:m_cu._reof
nlc_es ia

MANAGEMENT managed forests reduce the number of po._:.:_ib!e' _
a forest ecosystem, resulting in lower biodi versify.

Ecosystems comprise all living and non living compo-
nents that interact on a particular segment of a landscape. SILVICULTURE AND FOREST MANAGEMENT

For research or management purposes boundaries
between different terrestrial ecosystems can arbitrarily be Although these two terms have very different meanings
established, but absolute boundaries between adjacent within the forestry profession 'they are often used

ecosystems can not be defined. No one claims the interchangeably and contribute greatly to mis_.J_derstand-
understanding of functions of even the simplest of ings between foresters and o_her resource managers as

ecosystems to the degree necessary to manipulate it with well as the public. Furthermore, both terms are often
predictable results. Thus, ecosystem management is interpreted as synonyms for timber' production. Silvicul-
more an approach to management rather than a cause- ture has been defined in various ways: the art of produc.-
effect method of control, the more common meaning of ing and tending a forest; the theory and practice of

the term "management". My interpretation of the goal of controlling fbrest establishment, com_)sition and
forest ecosystem management is an attempt to develop growth; the application of the knowledge of sil,_,ics
methods of extracting human commodities from forest (biological and ecological characteristics of t_ees) in the

ecosystems in ways that do not greatly alter the processes treatment of a forest (Smith, 1968). The aim of the
that shape the development of natural forest communi- practice of silviculture has traditionally bee n production
ties. In other words, we are not attempting to take of a certain crop. However, silviculture can also be
control of the ecosystem processes themselves since we applied to manipulate forest composition for other

do not fully understand them, but we wish to interfere purposes.
with them as little as possible. Presumably, with our
current state of knowledge, this approach is the best way Forest management, as defined by the Society of
to assure sustainability of those ecosystem outputs upon American Foresters, is "The application of business
which societies depend, methods and technical forestry principles to the operation

of forest property" (Davis, 1966). It is obvious that
STRUCTURE AND COMPOSITION OF NATURAL owner's objectives and economic factors limit the range

VS. MANAGED FORESTS of silvicultural options for managin_ a given forest.
However, because social and economic conditions, and

"Natural" or "native" forests are assemblages of those therefore owner's objectives, are always changing it is

regional florisfic and faunal components that can co- appropriate from time to time to reexamine and reevalu-
exist, in a particular environment. This composition is in ate silvicultural techniques. This is essential because we

a constant state of flux as individual populations react to know that under any management system some second-

changes in their immediate environments brought about ary forest benefits are always being compromised. At the
by internal as well as external forces. Natural forests can same time we must not assume that any adjusmaent in
be simple or complex in terms of species composition silvicultural techniques to better accommodate another
and arrangement of age classes (structure), depending on forest benefit is necessarily uneconomical.
the stage of their development and on physical limita-
tions of the site. On a landscape scale, and over long SIL-VICULTURAL METHODS AND

periods of time, natural communities display the greatest SILVICULTURAL SYSTEMS
amount of biological diversity possible under the

prevailing climatic and edaphic conditions of a given Silvicultural methods" are procedures by which stand

region, properties are controlled. A reproduction method, for
example, is a procedure by which a stand is established

Managed forests are manipulated to produce specific or renewed. The process is accompli shed d ur ing the
commodities. Traditionally, wood production and regeneration period by means of natural or artil:]cial

consumptive wildlife have been the dominant commodi- reproduction. The term silvic_dtural sy,_tem is more

ties. Managed forests are generally less complex than comprehensive and it signifies a planned program of
natural forests because management attempts to optimize silvicultural treatments during the whole life of a stand; it
only a few species: those of high commercial value, fast includes not only the reproduction cutting but all

growth, or those that can be grown in pure stands or in intermediate manipulations. The reproductio:n method
relatively simple mixtures. Economic considerations employed has such a significant influence o_ the subse-
often lead to other structural and compositional limita- quent handling of"the stand that the name of the method

tions such as economic rotation age, maximum diameter, is commonly applied to the silvicultural system as well.

fixed spacing, elimination of competing vegetation, and The shelterwood system, foc example, leads to reproduc-
others, tion by means of the shelterwood method of cutting.
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Under this method a stand is cut ir_two or more stages, considered in defining cover types and how the cover

each stage creating co_wlitk}ns favorable for seed type concept of management relates to the proposedgemination or establishment of young trees. The ecosystem approach to management.

method is .generally applied to species that do not
reproduce under dense shade of normal stands. The English-language version of Terminology of Forest

Science, Technology, Practice and Products (Ford-
The distinction between these two terms is important for Robertson 1971) gives two definitions of forest type: (1)

several reasons. First, because there are only a few Forest site type--generally a category of forest or forest

standard reproduction methods (single tree selection, land, actual or potential;and (2)Forest cover type, crop

group selection, shelterwood, seed-tree and clearcutting), type, stand type_more particularly a category of forest
one may get a false impression that silvicultural systems defined by its vegetation (particularly its composition)
themselves are equally Hmited. Second, in light of and/or locality (environmental) factors. The Forest
considerable public opposition to clearcutting in general, Cover Types of the United States and Canada (Eyer

it does not help to label a silvicultural system that uses 1980) follows the second definition with some further
partial cuttings for most of the life span of a stand, after a restrictions. In short, forest cover type is a descriptive

clearcutting reproduction method. Third, as fbrest classification of forest land based on present occupancy
management changes to give more equal weight to other of an area by particular tree species. Forest cover types
forest values, silvicultural systems as practiced in the are named after predominant tree species as determined ;):J:

past are likely to lose their meaning while forest repro- by basal area. Because an almost unlimited number of {
duction methods will a_ways be needed, combinations of tree species occur in nature, only those

of relatively wide distribution were formally recognized
FOREST STANDS AND FOREST COVER TYPES and described by Eyer (1980). Ninety-five cover types

were described for the Eastern United States.

The basic unit of silvicultural manipulation is a stand. A

stand may loosely be defined as a contiguous group of Forest cover types are useful for describing and mapping
trees sufficiently uniform in species composition, composition and distribution of forest vegetation as it } ;

arrangement of age classes and general condition to be a appears at various periods of time, and for summarizing

homogeneous and distinguishable unit. Although the the known ecological characteristics and silvicultural

stand has been a unit of silvicultural manipulation information. However, there are severe limitations to the ihistorically, it does not necessarily represent a homoge- use of generalized cover types as ecological units of

neous ecological unit. The properties by which it is vegetation management. Most tree species have a wide illrecognized (e.g., species composition, age structure, ecological amplitude (they occur over a wide range of
diameter distribution) are more likely to be a result of environmental conditions) and therefore do not grow at

past treatment than the expression of community the same rate, nor respond uniformly to competition, or

development under the control of a homogeneous site. disturbance. For same reasons they also do not respond
This is especially so in the United States where the so uniformly to given silvicultural techniques. Thus, for

called "extensive" rather than "intensive" forestry is management purposes, models of ecological behavior of i:]I

more commonly practiced. In extensive forestry there is cover types across a range of sites must be developed Ia tendency to treat large groups of dissimilar stands as if locally. !i_I
they conformed to some hypothetical average. For most
effective ecological approach to management, the policy Cover Types as Components of

should be to recognize the sinallest stands that can be Nat_.]lral l_ores_ _re ][_yn_ie i-'i

conveniently delineated on the type maps used in
administration. Where means of classifying physical To approach forest management on an ecosystem basis,

sites are available, an attempt also should be made to foresters need to overcome the common practice of :(
place stand boundaries so that they do not encompass treating most cover types as natural, more or less

more than one ecological site unit. permanent vegetation units. This practice was borrowed
directly from the European experience of growing ...........

Forest Cover Type May Not be a successive crops of economically desirable species on the
Good Basis for Selection of same site for many generations. In fact, all silvicultural

S ilvicui rural Systems systems were originally developed for this typeof crop-oriented management. However, the sustainability of

Because so much of silvicultural experience and litera- such forest practices is now coming into question in
ture is organized by forest cover type, it is essential that many parts of the world (Oliver 1992, Leslie 1993, Smith
we understand to what extent ecological factors are 1993).
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lar successional stage for more than one generation. Also

While ecologists have long been aware that many forests it must be accepted that maintenance of many intolerant
do not return to their original state in a one-step process, groups will require aggressive silvicukural measures.

following a disturbance, the mechanisms driving Relying on natural disturbances to accomplish this is no
succession were not well enough understood to be longer an option in human dominated environment.
incorporated into silvicultural systems. This is especially
true for central European forests where human influence SUMMARY OF THE LAKE STATES FOREST
has been historically most intense. More importantly, CONDITIONS
until very recently, the need for management strategies
that follow natural forest development processes has not Conditions Prior to Euro-Americar_ Settlement

been widely advocated by the scientific community, nor
has it been demanded by society. In order to implement management strategies that

accommodate a variety of natural forest development
SILVICULTURAL SYSTEMS CAN BE DESIGNED processes and community structures, an understanding of
TO MIMIC NATURAL COMMUNITY DYNAMICS the forest history of specific regions is necessary.

To mimic natural community dynamics, composition and The upland forests of the Lake States region in
structure of managed forests should change with time. presettlement times could be grouped into three broad

That is, cover types should be recognized and treated as categories: mixed pine, mixed oak and hemlock-white
successional or developmental stages and should not pine-northern hardwood. It must be understood that
necessarily be perpetuated in place, but should occur on individual forest communities within these types exhibit
the landscape at different times and in different locations considerable variation in composition and structure. The

in a cyclic process. Opportunities, of course, always pine forests were primarily a function of the substratum.
exist to adjust the extent and duration of an existing type The drought-prone, coarse-textured soils promoted a
if desired for specific reasons. This, in essence, is forest type which was extremely flammable and subject
resource utilization through ecosystem management, to stand-initiating fires at 130-260 year intervals

(Whitney, 1987). Fire eliminated most competing
New silvicultural techniques are not required to begin hardwoods and the few pines that escaped fire restocked

management based on ecosystem concepts. What is the land. Relative proportions of the three pine species
needed are a reassessment of management objectives for (Pinus banksiana, P resinosa, P strobus) varied as a

individual stands and willingness to use a variety of function of fire frequency and intensity. Red pine was
available silvicultural techniques simultaneously. For most prevalent in mixtures in the region as a whole. Jack

example, shelterwood, clearcutting and single-tree pine dominated on sites most prone to frequent fires
selection methods may all be appropriate to establish while white pine was more common on somewhat less
regeneration in a same large heterogeneous stand. Most xeric soils.
importantly, this means that specific stand treatments will

have to be developed on the site and not in the office. Oaks (largely Quercus rubra-velutina-ellipsoidalis

complex and Q. alba) were generally not well repre-
If we model silvicultural systems after natural processes sented in the canopy, but were common as sprouts in the
that shape forest community development in a given understory. Oak forests were more common in southern

environment (i.e., site type), a long-term regional "master parts of the region where fires were even more frequent
plan" for so called "desired future condition" is not than in the north, and pines as well as mesic hardwoods
necessary, or even possible, since conditions will be were largely eliminated.
changing continuously. It is assumed that by applying

this method all "future conditions" of the forest as a Fires were much less frequent in the moist hemlock-
whole will be ecologically acceptable because individual white pine-northern hardwood forests which occurred on

stands received ecological considerations, finer-textured morainic soils. Sugar maple (Acer
saccharum), hemlock (Tsuga canadensis), yellow birch

Nevertheless, some qualification of a plan to manage by (Betula alleghaniensis) and, in eastern parts of the
accepting and aiding natural development and succes- region, beech (Fagus grandifolia), were the dominant

sional trends is necessary. If carded out universally and species. Many of the largest white pine trees also were
rigidly the practice may lead to under-representation of found scattered within this type. Aspen (Populus
young stages. To avoid this trend, region-wide landscape tremuloides and P grandidentata) and paper birch

monitoring systems should be developed. In some (Betula papyrifera) communities were relatively uncom-
circumstances it will be justifiable to maintain a particu- mon.
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The Post-Logging Condition some of the compositional elements that have been tost
in the initial wave of forest utilization. This approach }

The :intensive logging that preceded or paralleled will continue to yield wood products and other forest
European settlement profoundly altered the nature of the commodities, but in different mixtures of species and by

Lake State's forests. Selective Jogging of white pine and different schedules. Some express fear that this type of
later hemlock and the better hardwoods, converted the management would make it too difficult for procurement
hemtockowhite pine-northern hardwood type to sugar planning. However, the rapid expansion in computer

maple dominated stands. Waves of fires, which closely technology should make monitoring and projecting of the
followed the logging, also upset the apparent equilibrium available forest resources less of a problem than we now
of the Great Lakes mixed pine forests. The ignition of perceive it to be.

the logging slash destroyed the remaining seed trees and
the seedling pine. The result was a forest of oak sprouts SOME EXAMPLES OF OPPORTUNITIES
and aspen root suckers. Many of these post-logging FOR APPLYING ECOSYSTEM CONCEPTS TO
stands were poorly stocked. Red maple (acer rubrum)is MANAGEMENT

another species that was seldom mentioned in descrip-
tions of presettlement forests, but became common in the Very broadly speaking, three types of forest communities

burned-over landscape, represent the vast majority of forest currently managed in !i

the Lake States: (1)aspen, (2)red pine, and (3)"north-
Wild fires continued in the Lake States following the ern hardwood" which has an overwhelming dominance
logging era, and reforestation was impossible until they of sugar maple.

were brought under control mainly in the period of 1920-
1950. Early reforestation was hampered by the lack of Aspen in particular dominates landscapes that are
seed source of most species, but particularly the pines, capable of supporting a much greater range of commu- )i

Artificial regeneration accounts for most of the recent nity composition. To be sure, some aspen stands at
increase in the areal extent of the pine type with strong maturity contain little or no advance reproduction of

predominance of red pine. other potential species simply because their seed sources }ii:!

have been eliminated. Such stands can, of course,
The cessation of fires and maturation of aspen and jack continue to be harvested and regenerated back to aspen

pine set the stage for the development of the new pulp- until recruitment of other species occurs naturally, but
oriented industry. Most of the aspen and jack pine artificial introduction of such species as white pine, for
forests are managed by clearcutting on a 30-60 year example, is also an alternative. ili?':_
rotation (Chase et at. 1970). Gradually other species, i:iii_

particularly red pine, but also various hardwoods have On the other hand, many aspen stands already contain iiili
been entering economic maturity for pulpwood produc- adequate reproduction of white pine, red oak, red maple,
tion and are increasingly being managed for this purpose, balsam fir and other species. These species will not be i:}!{_

able to reach canopy status under the clearcutting system

It is not the use of the forest resource that is causing aimed at perpetuation of aspen. This is because aspen-

conflicts with ecosystem management, but rather the regeneration clearcuts remove all size classes regardless ;i;i'I
methods we have developed fbr utilizing it. Because the of species. Rapidly growing aspen root suckers subse- i!!:i
pulpwood industry is based on utilization of relatively quently outgrow all other species that may have become :i!(
small-dimension wood, it encourages perpetuation of established in the clearcut. There are many silvicultural

short-lived species, usually in pure cultures, or young techniques available, however, to maintain, or at least i_!;,;,

stages of species with potentially greater longevity. This prolong, the presence of aspen in the stand and encour-
strategy perpetuates forests that have been composition- age other species. Perhaps white pine offers the best
ally and structurally simplified during the logging and opportunities for co-management with aspen. When

settlement period, white pine saplings in aspen stands are of sufficient

height, they ,are capable of staying ahead of aspen sprouts
Perhaps the first step toward the development of the as mature aspen is removed from the stand. Because

ecosystem approach to management of the Lake States stocking of white pine saplings is usually relatively low,
forests is to move away from the concept of maintaining another aspen generation can still be established. In fact ......
existing forest cover types and guide their development more than one rotation of aspen can be prcvduced during a
through any of a variety of pathways that are a part of single rotation of white pine. If enough white pine is

natural tbrest development for a particular site. The retained on the landscape to maintain the seed source,

intent is not to reestablish the presettlement pattern of pine and aspen can be managed together indefinitely.
forest vegetation, but to include in our managed forests Similar strategies may be possible with red oak and

perhaps other species on appropriate sites.
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As described earlier, where pine has been reestablished CONCLUSIIONS

by artificial regeneration, pure red pine plantations rather
than mixed stands prevail. At the time these plantations Forest ecosystem management can onty be carTied out in
were established, artificial regeneration was the only the context of resource utilization. Atthough fi)rests in
alternative. However, it does not follow that a system all parts of the United States have been altered to one

based on clearcutting, site preparation, and replanting degree or another since European settlement, they have
remains the only alternative to managing future pine for the most part not lost the capacity to suppoct again
forests. Where white pine seed sources exist, thinned red those compositional and structural compor_ents that have

pine plantations often exhibit prolific advance reproduc- been eliminated. Managed forests can function as natural
tion of white pine which can be regenerated with the and sustainable ecosystems if we move from the static,
shelterwood system, cover type based system to a dynamic approach to

management. Although much remains to be learned

Red pine plantations have been notorious for their lack of about the function of forest communities and ecosystems,
structure and often lack of any understory development, the essential tools for embarking on this type of manage-
However, there is ample evidence that, with proper ment are clearly in the hands of the forestry pro_ssion.
silvicultural treatment, such plantations can be trans- No forest ecosystem management is possible without the
formed into much more diverse and structured stands, use of the scientific and empirical knowledge accumu-

Many thinned plantations have a significant component lated by the forestry profession.
of red oak regeneration. This species is not only valuable
for wildlife, but as all deciduous species, plays an The primary obstacle to implementation of this new

important role in the nutrient cycling process that management strategy will not be the lack of ecological or
improves soil fertility. Prolonging the rotation of some technical knowledge, but rather the difficulty of reaching
red pine and carrying oak through the stand regeneration society's consensus on which forest values will prevail.
process will preserve more management options for the To illustrate this difficulty we only need to took at the
future. Under favorable conditions mixed stands of all example of aspen resource described earlier. As_n is

three native pines can at least temporarily occupy a site. not only an important species for pulp and paper indus-.
On all former mixed-pine landscapes, a mosaic of stands try, but is also vigorously promoted by wildlife interests.
of the three pine species of various ages can be main- For example, the aspen resource today supports much
tained, higher population levels of popular game species such as

white-tailed deer (Odocoileus virginiana) and ruffed

The "northern hardwood" complex is a much oversimpli- grouse (Bonasa umbellus) than ever before. In order to

fled term for mixed communities usually dominated by proceed with the ecosystem approach to management
shade tolerant sugar maple or American beech with some of these values wilt have to be compromised. We

various mixtures of other shade tolerant and mid-tolerant must accept the reality that science cannot provide
species. Two other species, eastern hemlock and yellow objective basis for prioritizing society's values.
birch also shared dominance on many sites prior to the
logging era, but are now much less abundant, and often LITERATURE CITED

entirely absent. Single-tree or group selection manage-
ment as commonly practiced today successfully main- Chase, C.D.; Pfeifer, R.E; Spencer, J.S., Jr. 1970. The
tains this type, but it leads toward increasing dominance growing timber resource of Michigan, 1968. Resour.

of sugar maple at the expense of all other species. Stand Bull. NC-9. St. Paul, MN: U.S. Department of Agricul-
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based on control of basal area, stem density and average Station.
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priority: (1) those that may not survive to the next valuation. New York, NY: McGraw-Hill. 519 p.
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(3) those showing poor vigor, and finally, (4) species Eyer, EH., ed. 1980. Forest cover types of the United
considerations. In order to improve species composition, States and Canada. Washington, DC: Society of

stocking guides may have to be followed more loosely American Foresters. 148 p.
and criteria for order of removal may have to be adjusted

according to local conditions. In addition, if hemlock Ford-Robertson. 1971. Terminology of forest science,

and yellow birch abundance is to be increased, silvicul- technology, practice and products. Washington, DC:
rural procedures to stimulate regeneration will have to be Society of American Foresters. 349 p. English lan-
applied. In those stands where hemlock and yellow birch guage version.
seed sources are lacking, artificial introduction of the
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U,S° Structural Economic Changes and the Lake States Ferestry Sector _

Edward M. Bilek 2and Jeffrey C. Stier 3

HIGHLIGHTS • Part of the growth of the services sector represents a
shift of traditional manufacturing practices, such as

• The decline in the rate of productivity growth that marketing and technical support, to contract services.
occurred since 1973 represents a return to the lower

long term rate at which U.S. productivity has been • There are differences among service industries. The
increasing (2.0%-2.5%), a rate which is more likely to conventional wisdom that all service jobs are tow

hold for the future than the much higher rate which the paying and part time is not true for all industries within
U.S. recorded from 1940 through about the mid- the sector. However, it is an accurate chaacterization

1960's. of jobs in the retail trade industry and in the "services"

industry itself; earnings are lower and jobs frequently
• There is considerable evidence to support the "growth provide few or no benefits compared to manufacturing

towards convergence" hypothesis, which states that jobs.
nations that started with lower standards of living than

the U.S. will achieve faster rates of growth and will • Regardless of how "middle class" is defined, the
close the gap between their standard of living and that evidence indicates that it has been shrinking since

of the U.S. 1973, with older families and families in the upper
portion of the distribution benefiting at the expense of

• Earnings cannot grow faster than productivity without those which are poorer and younger.
rendering a nation's exports noncompetitive and

leading to a decline in the international purchasing • Changes in the relative earnings of workers of different
power of that nation's currency. This adjustment gender and with different skills and educational levels
began for the U.S. in 1987. have reflected both demand and supply factors. This is

especially true for education level, The earnings
• The "deindustrialization" of the American economy is premium associated with a college education has been

neither unique to the U.S. nor a new phenomenon, increasing in recent years in response to higher

Rather, it is characteristic of all industrialized econo- fractions of young workers entering the work force
mies and is the natural result of improved productivity with only a high school education. Both the manufac-
performance in the sector which is losing workers turing and service sectors are expected to demand
relative to the sector which is growing in employment, higher educational and skill levels in the future.

° The growth rate of productivity is not uniform among • Families have been able to improve their economic
manufacturing industries. The lumber and wood status by having a greater percentage of wives partici-
products industry has matched or bettered the average pate in the paid labor force, but this is not a new trend
performance of industries in the manufacturing sector, caused by the recent decline of the middle class. It has
while the paper and allied products industry has tended been taking place since World War II and the fraction

to lag the average, of working wives is expected to continue to increase in
the coming decades.

° The decline of real income for lower income house-

_Prepared for the Bureau of Forestry, Wisconsin holds has limited home ownership, especially among
Department of Natural Resources, and the Lake States younger families for which home equity is the princi-
Forest Resource Alliance, November 1993. pal source of net worth. Conversely, increased income

of older Americans has made it easier for older
z Visiting Professor, Department of Forestry, Univer- families to own their own home.

sity of Wisconsin-Madison, Madison, WI 53706.

3 Professor, Department of Forestry, University of
Wisconsin-Madison, Madison, W153706.

120



o American lifestyles may be changing as reflected in an INTRODUCTION
emerging trend fk?rrental housing among older families
which prefer greater flexibility and time for travel, and The U.S. experienced a period of steady and prolonged
in the trend towards shorter, more frequent vacations economic growth following World War II. Overall

by working families faced with less total time available economic growth advanced at an annual rate of 3.8%
for leisure, from 1960 to 1973, at which time the oil supply crisis

and subsequent recession changed the picture. However,

o Bureau of Economic Analysis projections are for total unlike in previous recessions when recovery was

U.S. employrnent to increase by 0.5% per year characterized by a return to the long term economic
between 1988 and the year 2020, with employment in growth trend, real gross domestic product (GDP) from
the services industry growing at double that rate but 1974 through 1991 expanded at an annual rate of only
manufacturing showing virtually no change. The Lake 1.8% (Economic Report of the President 1992) while our

States are expected to mirror national trends in the main international competitors in Europe and Asia
shifting of employment from manufacturing to recorded substantially higher rates of growth. The
services, but manufacturing will continue to constitute lagging performance of the U.S. compared to its interna-
a larger proportion of the economic base of the region tional competitors was matched by a rapid increase in the
than the nation as a whole, merchandise trade deficit and by a 25% rise in the rate of

unemployment between 1973 and 1987 (Economic

, Employment in the region's lumber and wood products Report of the President 1992).
industry is expected to :increase at 1% per year, more
than twice the rate f!orthe national industry. The pulp Concomitant with these changes in overall U.S. eco-

and paper industry is projected to reduce employment nomic performance have been trends in a host of leading
by about 0_2% annually at both the regional and economic variables. Among these are the following
national levels. (Litan et aL t988, Mishel and Simon 1988, Bowles et al.

1990, Burtless 1990, The Economist 1990, Hulten 1990,

• The net result of changes in the region's forest products Shor 1991):
industries is projected to be an increase of about

t6,000 jobs by the year 2020, with a similar number of ® stagnating income--in 1990-1991, median family

jobs being created in supporting industries such as income in real terms was only 4.5% greater than it was il

services, in 1973

o Much of the tourism and recreation in the Lake States , decline in weekly earnings--average weekly earnings

is natural resource based and this industry should in 1990-1991 were only 88% of their level in 1973; in

experience growth in the coming decades. There are fact, both average weekly hours worked and the real

no projections available specifically for forest re- wage rate fell after 1973, resulting in a real weekly i
source-based tourism, earnings decline to the level of 1960

° The nature of outdoor recreation has been changing in ° increase in two-earner families_the wife participated

the region in recent years, with growing interest in in the paid labor force in 42% of married couple

biking, cross country skiing, and all-terrain vehicles families in 1973 versus 59% in 1991, and families in
and with more balance between summer and winter which the wife did not work outside the home experi-

activities. Demand for many of these activities is enced a 9% decline in median real income

expected to stabilize as the population ages and

participation in some forms of recreation, such as ® shifts from labor to property income--73% of national
hunting, is expected to decline in the future, income was derived from compensation to workers in

the early 1970 s; by the early 1990's, this had fallen to

• With greater numbers of single-parent families and 59%
families in which both husband and wife work,

demand has grown for shorter, more frequent trips to ° decline in personal savings rate--Americans saved an
higher quality facilities closer to home which offer a average of 8%,of their disposable personal income in

broader range of activities on site or within close the early 1970 s versus less than 5% in 1991

proximity. • increasing inequality of income--in 1959 the bottom
35% of individuals and families made as much as the

top 4%; by 1989 the top 4% made as much as the
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bottom 51%. Income inequality also increased principal determinant of increases in the standard of
between groups defined by age and education for both living. Indeed, Baumol et al. (t989, p. 2) conclude that
men and women as well as within groups defined by "In terms of human welfare, there is nothing that matters

age, education and gender as much in the long run ([emphasis in origirmlJ)."
Therefore, from the standpoint of long term UoS.

• "deindustrialization" of the economyJsince 1973, competitiveness and living standards, it is important to

manufacturing's share of total nonagricultural employ- try to discern whether the record ira the post- t973 period
ment has declined from 26% to 17%, a change which represents a short term structural adjustment or is part of

has been exactly offset by a corresponding increase in a long term secular trend.
jobs in the service sector

The recent slowdown in productivity growth is corn-

, decreasing leisure time--workers now spend more monly interpreted as an aberration in an otherwise record
time on the job than they did 40 years ago and, if the of strong U.S. performance, but the long term trend does
present trend continues until the year 2000, will be not comport with this view. Maddison (1982, 1987)

spending as much time working as they did in the examined the rate of change in real gross domestic
1920's. product (GDP) per hour worked for 16 industrialized

countries since 1870. The results for just the twentieth

This paper examines the main economic forces undefly- century are presented in Table t. The U.S. led the field
ing these trends and attempts to assess their significance only during and immediately following World War II,
for the U.S. as a nation and for the Lake States as a and even during the golden years of growth from 1950-

region. 1970, virtually every other country grew at a faster rate
than the U.S.

LONG-TERM PRODUCTIVITY GROWTH IN
The slow rate of long term productivity growth recordedAN INTERNATIONAL SETTING
by the U.S. compared to its international competitors has

All of the changes outlined above have been interpreted led some economists to hypothesize that nations that are
as implying that American living standards can be initially poorer will tend grow at a faster rate and thereby
expected to rise more slowly or perhaps even decline in to narrow the gap in living standards between themselves
the future, and most of them have been linked to the and the initially wealthier nations (Abramovitz 1986,

slowdown in productivity growth. The rate of growth of Baumol 1986). This has come to be known as the

productivity is important for a nation because it is the "convergence hypothesis" and there is substantial

Table 1.--Growth rates in real gross domestic product per worker-hour for 16 industrialized countries, 1900-1980

Country 1900-1913 1913-1929 1929-1938 1938-1950 1950-1960 1960-1970 1970-1980
--Percent peryear--

Australia 1.50 0.72 0.21 1.61 5.69 5.90 4.32
Austria 1.01 1.49 0.88 2.20 2.76 2.22 2.83
Belgium 0.90 1.79 1.01 1.14 3.14 3.88 4.88
Canada 2.70 1.21 0.00 5.36 3.09 2.72 1.83
Denmark 2.21 2.57 0.43 1.23 2.97 4.90 3.06
Finland 2.42 1.95 1.89 2.10 3.96 6.37 2.60
France 1.82 2.34 2.83 0.75 4.39 5.38 4.09
Germany 1.41 1.40 2.34 -0.40 6.64 5.29 4.50
Italy 2.35 1.92 2.96 0.56 4.27 6.69 3.91
Japan 1.88 3.42 3.41 -3.20 5.57 9.96 5.03
Netherlands 1.07 2.44 -0.10 1.93 3.33 4.93 4.06
Norway 2.02 2.78 2.61 1.88 4.03 4.52 3.66
Sweden 2.62 2.40 2.66 3.43 3.43 4.79 2.55
Switzerland 1.26 3.18 1.01 1.52 2.98 3.69 1.9t
U.K. 0.90 1.44 0.87 2.21 2.19 3.56 2.77
U.So 1.98 2.39 0.74 4.03 2.41 2.51 1.92

Source: Baumoi et al. (1989, p. 88).

122



empirical support for it. >'or example, when Summer and the services sector are thought to be reinforced by a high
Hetson (1984) analyzed the productivity growth perfor- income elasticity of demand for services.
mance of 18 industrialized, 21 intermediate, 9 centrally
planned and 23 less developed nations for the period The U.S. did indeed run large trade deficits in its

1950-t980, they found that the convergence hypothesis merchandise account during the 1980's. However, even
was supported by the record of all but the less developed over this period, U.S. exports of industrial and manufac-
countries. Baumot et alo (1989), conclude that because tured goods increased rapidly and the U.S. share of world

the U.S. started with such a high standard of living, it has trade in manufactured goods grew (Drucker 1986,
thus {3r been able to retaia its advantage in terms of Economic Report of the President 1992). The trade

absolute living standards even with its slower rate of deficit arose because U.S. imports increased at an even
productivity growth. However, unless America's faster rate than exports. Short run trade deficits do have
internatk:mat competitiveness is :improved in the future, consequences for labor, but the precise impacts are

ii !)iii!

other nations wilt eventually overtake the U.S. difficult to isolate. For example, O'Neill (1987) notes

that some manufacturing industries which experiencedThe loss of international competitiveness has also been large increases in import penetration in the 1980's; e.g.,
blamed for causing the "deindustrialization" of the furniture and fixtures, were also industries in which

American economy. Under the deindustrialization employment was expanding. On the other hand, both the
hypothesis, the relatively slower rate of U.S. growth lumber and paper and paper products industries saw the r:: i

relative to that of other industrialized countries is thought ratio of imports to total consumption increase while
to render the U.S. unable to compete in international employment was falling.
markets, thus producing a slow erosion of market share
and a decline in the relative size of manufacturing in Differences in productivity among nations should not

aggregate U.S. output. As U.S. products become less lead to long term imbalances in trade because ultimately
competitive, manufacturing is shifted to countries with deficit countries will experience reduced demand for ;i
superior growth performance and American workers who their currency by foreigners, with a resulting drop in the
are released from manufacturing are forced to move into foreign exchange rate. This adjustment process began
the lower paying service sector (Stone and Sawhill 1987, with the weakening of the U.S. dollar in t987 and the ::!!:

Hatsopoulos etal. 1988, Krugman 1991, Williamson gap between the value of imports and exports has _i:i
1991). The forces shifting the labor supply outward in narrowed substantially since then (Figure 1).
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.Figure 1._U. S. net merchandise trade balance and trade weighted index of dollar value, 1970-1992. .....
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A falling exchange rate is not without costs because it is nine nations registered ir_creases that were two _othree
equivalent to a reduction in the real wage rate of labor; times that of the U.S. It is simply _ot true that America

i.e., to a reduced rate of improvement or even an absolute is shifting to a service sector employer at a faster rate
decline in living standards, leading Baumol (1989, p. than its more productive competitors. This evidence led
611) to observe that "... the cure [for lagging productivity Baumot (1989, p. 61 l) to conclude that while "Productiv..

growth] will indeed be worse than the disease." ity is acknowledged as the key to what the U.S. economy
has achieved in the past and what it ca_ hope to accom-

If the recent slowdown in American productivity growth plish in the future .... its effects do not include the
were responsible for the "deindustrialization" of the 'deindustrialization' of the U.S. economy."
economy, competitor nations which are achieving greater
productivity gains should be expanding their manufactur- Rather, productivity in manufacturing has grow_ faster
ing sectors at the expense of the U.S. and should exhibit than it has in services, tlhus freeing workers flom

stagnant or shrinking services sectors. However, neither manufacturing even as aggregate ma_ufacturing output
of these conditions holds true. The shift from manufac- has increased. V_brkers displaced from marmfacturing
turing to services is a long term phenomenon that is and new first time workers entering the labor force who
shared by all the major industrial nations (Table 2). could not find employment in that sector have bad to

search for employment elsewhere and the services sector

Baumol (1987) also compared the share of the labor has provided the needed jobs. This process has pro-

force in services in the U.S., Canada, Japan, New ceeded at an even more rapid pace in precisdy those
Zealand and 15 European countries. While the U.S. led countries with which recent U.S. pr(_uctivity growth has
the field with the largest share of labor in services in compared unfavorably. Indeed, the irony of the situation
1980, it had the second lowest percentage gain among is that the U.S. would have deindustrialized at an even

the 19 countries over the preceding 15-year period, and faster rate if it were a world technological leader in
manufacturing.

Table 2._Distribution of employment by sector for six industrialized countries, 1870-1984

= Year France Germany Japan Netherlands U.K. U.S.
.: Percentof total

AGRICULTURE

1870 49.2 49.5 67.5 37.0 22.7
1913 37.4 34.6 64.3 26.5 11.0
1950 28.5 22.2 48.3 13.9 5.1
1960 21.9 13.8 30.2 9.5 4.6
1973 11.0 7.2 13.4 4.9 2.9
1984 7.6 5.5 8.9 3.3 2.6

INDUSTRY

;_ 1870 27.8 28.7 13.8 29.0 42.3
..... 1913 33.8 37.8 13.9 33,8 4.4.8

1950 34.8 43,0 22.6 40.2 46,5
1960 36,3 48.2 28.5 39,2 46.7
1973 38.4 46,6 37.2 35,7 41.8
1984 32.0 40,5 34.8 26,4 32,4

SERVICES

1870 23.0 21.8 18.7 34.0 35.0
1913 28.8 27.6 21.8 39.7 44.2
1950 36.7 34.8 29.1 45.9 48.4
1960 41.8 38.0 41.3 5t .3 48.7
1973 50.6 46.2 49.4 58.6 55.3
1984 60.4 54.0 56.3 68.7 65.0

Source: Maddison(1987, p. 689). "Agriculture" comprises agriculture, forestry and fishing. "industry" includes mining,
manufacturing, electricity,gas, water and construction. "Services" is a residual which includes att other economic activity,including government.
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This phenomenon, in which all industrialized nations that labor is "pulled" into the sector with lower produc-
find that their share of manufacturing in aggregate output tivity growth and higher labor intensity, and that this

remains approximately constant while the share of the process leads to higher relative prices. These price
labor force in manufacturing declines, is what Drucker increases have little chance to be mitigated by foreign

(t987, p. 775) calls the ... uncoupling of manufacturing trade because most services are not traded on the

production from manufacturing employment." Drucker international market. The general trends in inputs, output
argues that this is such a strong long term trend that no and productivity (Table 3) support the cost disease

increase in manufacturing production is likely to reverse model. Multifactor productivity, which is the residual
either the decline of manufacturing employment as a growth in output that is not explained by changes in
share of total employment or the number of blue-collar capital and labor inputs and which therefore measures the
jobs, and that any country or industry that places the extent to which output can grow without additional use

preservation of blue-collar jobs ahead of international of scarce inputs and the means by which payments to
competitiveness will preserve neither jobs nor produc- labor and capital can be increased without raising output
tion. price, has advanced much faster in the manufacturing

sector, especially since 1980, than in the private non-
tn summary, the long term trends in international farm business sector as a whole and this has enabled

competitiveness indicate that, even if the U.S. is able to prices of manufactured goods to rise more slowly than
improve its overalt rate of productivity growth, the prices of services.
standard of living in other industrialized nations can be

expected to continue to advance at a faster rate and the While the general trends with respect to the manufactur-
process of shifting labor from manufacturing to the ing and service sectors are clear, not all industries have

services sector will not be reversed, been affected equally. Multifactor productivity for the

manufacturing sector as a whole grew at the rate of 1.3% i

CONSEQUENCES OF THE RISE OF THE per year from 1949-1988. The lumber and wood

products industry (SIC 24)fared far better (1.6% perSER¥ICE ECONOMY year) and has consistently increased productivity even in

Several decades ago, Baumo] (1967) hypothesized a the post-1973 period (Figure 2). In the most recent

"cost disease" model of unbalanced productivity ad- decade examined by Gullickson (1979-1988), the price
vance. The deindustrialization model implies that labor index for all inputs in the lumber and wood products

is "pushed" out of sectors in which productivity is industry rose at an average annual rate of 3.2% but total
lagging relative to international competitors and into the factor productivity increased at 1.6% per year, thus
services sector where labor intensity is greater. This cutting the increase in the price of output to a similar ii

transition should shift the labor supply outward for the rate. This was the third lowest rate of price increase :I
services sector, thereby leading to lower relative prices among the 20 manufacturing industries analyzed by
for services. In contrast, the cost disease model implies Gullickson (1992). In contrast, the pulp and paper !i

industry (SIC 26)managed to approximate the sectoral i!

Table 3.--Annual indexes of input, output and productivity for U.S. sectors (1982=100)

Neasure 1960 1970 1980 1990 !!

P.iV.TE.O.- A.MBUSI.ESS i
Output 51.9 78.2 101.7 137.2 !i!
Labor 74.4 91.7 101.8 123.1

Capital Services 38.4 {38.7 92.0 128.3
Output per worker-hour 69.8 89.1 99.9 111.5
Output per unit capitalservices 135.1 126.6 110.5 107.0
Muttifactor productivity 84,8 98.5 102.8 110.1 i!

MANUFACTURING ';

Output 55.0 82,3 100.9 147.0 ii,_
Labor 94.2 t 06.5 112.9 107.6 illJ_

i

Capital Services 40.3 64,3 70.4 112.0
Output per worker-hour 58.4 77.2 96.6 136.6

Output per unit capita, services 136.6 128.0 113.4 131.3
Multifactor productivity 72.6 87.5 100.5 135.1

Source: Monthly Labor Review, May, 1993, p. 116. ![
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Figure 2.--Annual rates of multifactor productivity change by manufacturing industry, 1973-t988 (from Gul/ickso,,_ 1992).

rate of productivity increase only over the last decade There is also evidence that some of the increase in the
and the furniture and fixtures industry, of which only a services sector is more apparent than real. The broad

portion involves wood products, performed well only services sector is comprised of transportation, retait and
during the energy crisis (Figure 2). wholesale trade, finance, services and government.

Some of the reduction in manufacturing and increase in

Despite only average growth in productivity, the pulp and services is due to the move towards higher value-added

paper industry has been competitive in the international products, which involves more attention to marketing
marketplace. Galbraith (1991) suggests that high wage and customer servicing, and some is due to an increased

jobs are to be found primarily in those industries which tendency for manufacturing firms to contract for more
fare well in international trade because industries that do business services; e.g., legal work, engineering design,

well tend to share their profitability with labor in the data processing, maintenance or market research (Schmid
form of higher wages. Using this criterion as a filter, 1988, Testa 1989). After examining the situation for the
Galbraith analyzed U.S. manufacturing industries and Great Lakes Region, Testa concluded that the services
identified a cluster of successful "advanced technology" sector has absorbed many activities which would
industries, which included pulp and paper. He concluded _brmer]y have been included in manufacturing, and that
that industries in this cluster did well because they this has led to underestimation of the contribution of

benefited from the position of the U.S. as a country of manufacturing to the national and regional economies.
relatively cheap land, low energy prices, and preemi-
nence in science, technology and advanced training. Nor is it true that all service sector jobs are low' paying.
Industries in which the U.S. lost ground were labor- and Weekly earnings in manufacturing were equal to or
materials-intensive, but Drucker (1986) points out that exceeded those in several service industries in 1992

cheap labor costs will likely become less of an advantage (Figure 3), but in wholesale trade earnings were on par
in international trade in the future because labor costs with, and in transportation exceeded, those in manufac-
will shrink as a fraction of the value of finished products, turing. Retail trade pays very poorly, and those era-
Indeed, in what would seem to be one manifestation of ployed in "services," which includes legal, social,
this principle, General Motors announced in July, 1993 personal, business and medical service occupations, fare
that, as a result of the expected reductions in tariffs under little better (Figure 3). The retail trade industry is

the North American Free Trade Agreement, the firm is characterized by a preponderance of part time work
planning to move production of 70,000 cars per year (average 28.8 per week) and low average wages ($7. t4
from Mexico back to Michigan where the infrastructure per hour). However, despite the poor performance of the
is stronger and workers are more productive. American economy in 1992, average weekly wages in
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the services industry equaled those in manufacturing job which returns sufficient real earnings to purchase the
($t 1.40 per hour), and it was only the lack of t?alltime typical goods and services associated with a middle ctass

employment in the former (average of 32.5 hours worked life, such as a car and house, then the number of middle
per week) which precluded equality of average weekly class jobs could grow even as earnings inequality
earnings in the two industries° Medical services has been increased due to the entire earnings distribution being
the fastest growing field of employment, expanding by shifted outward. But :ifa middle class job is viewed as
125% between 1973 and 1992, and continuing to one which returns an income in the middle of the

increase during the past 2 years when unemployment was earnings distribution, then the polarization of the
rising even among white collar workers (Nardone et aI. earnings distribution will imply a reduction in the
1993). number of middle class jobs regardless of the value of

real earnings. Thus it is important to examine changes in

When comparing returns to labor, wages are not the total both the level and distribution of earnings in arriving at

story. An increasing portion of labor costs is devoted to conclusions about how the middle class has been faring.
fringe benefits, which currently comprise about 28% of
total employee compensation (Kosters 1992). Part time The real dollar value of the median income of males in ;i

jobs and even full time jobs in :many industries within the 1991 was $1,200 less than in 1979, and throughout the i
services sector do not include medical coverage or 1980's it exceeded the 1979 level in only 2 years. Levy i}i

retirement benefits (duRivage 1992). For example, 75% and Murnane (1992) conducted an extensive analysis of :
of all workers in manufacturing are offered pension plans recent changes in the level and distribution of earnings in i

by their employers versus only half of those in the the United States. They concluded that earnings inequal- i
services and 40% in the retail trade industries (Gendell ity increased since 1979, especially for men but also for i

and Siegel 1992). As the share of employment in the women, and that this inequality was the result of varia- !i
goods producing sector declines and the share in the tion in wages rather than in hours worked. For men, the !i
services sector increases in the future, older workers will inequality took the form of polarization around a
have to rely more upon Social Security and personal stagnant earnings level; i.e., the proportions of men _:

savings to finance their retirement, earning less than $20,000 and more than $40,000 in 1988 i
constant dollars both increased while the proportion in

i:!
the middle of the distribution declined. Their conclusion ii_

WHAT DO THESE TRENDS MEAN FOR THE is that, at least for men, the number of "middle class" !_i

U,S. STANDARD OF LIVING? jobs is fewer now than in the previous decade, regardless !_

Public perception of what constitutes a "middle class" of which definition of middle class one applies.

job can take two general forms. If it is interpreted as a iii
i

$700 _.......................................................................... ;:::::::::_: .........The Se_iee SeCtor ...........................::::a........................... i!
] I ' ii

,s0o .....................................
"_V i I

I I * i_
i ......

$40o v
ii

$300 !

$2OO _

$1O0 !i
i

$0 ; _i

_,- _ _ _ _ 0 _

Figure 3.----Average weekly earnings by i_dust_--1992
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Most economists have attributed the loss of middle class sector, but declines in the relative demand ifJr these

jobs to demand factors, more specifically to the post- workers occurred both in manufacturing in general arid
1973 deindustrialization of the American economy which within specific industries. Nor are the dectines likely to

has been discussed previously. But this ignored be reversed in the near future. The B_reau of Labor
Lawrence's (1984) earlier findings that the share of men Statistics reports that a much larger fraction of layoffs in

with middle class earnings declined within both the the 1990's have been pecmanent rather _han temporar3,
manufacturing and the services sectors. Thus, the (Nardone et al. 1993). This suggests that industries are

shrinking middle class cannot be attributed totally to undergoing a structural transformation to try to reduce
sectoral shifts from manufacturing to services, labor costs and that even if the manufacturing sector

were to expand in the future, the demand for workers

The evidence suggests that supply forces were also at who do not have a college education canno_ be expected
work. The earnings premium for college education; that to increase at a comparable rate.
is the ratio of earnings of college graduates relative to

high school graduates, fell dramatically between 1971 While real per capita income has declined from its high
and 1979 for men age 35-54 years. The earnings in the early 1970's, households have been able to raise
premium then increased from 1979-1987, but did not their income slightly and families have done even better.
recover to its 1971 level. For men age 25-34 years and Families have actually been improving their economic
for working women of all ages, the earnings premium status even more than the trend in median income
associated with a college education fell from 1971 to indicates because family size has been decreasing over
1979, but then recovered to its 1971 level (women) or time. Families and households have been able to raise

recorded an overall increase over the 1971-1987 period their incomes by putting more members into the labor
(men). On the other hand, the earnings of older workers force. Seventy percent of households are families. The

relative to those of younger workers increased for both wife's participation in the paid labor force has increased
men and women over the 1971-1987 period, regardless steadily since 1973 and this has frequently been attrib-
of education. Katz and Murphy (1992) attribute these uted to a need to supplement the husband's earnings.
trends principally to changes in the rates of growth of the While there is no denying the contribution of wives'

different segments of the labor force (supply shifts) earnings to family income, wives' participation in the
working in tandem with a stable rate of growth in the paid labor force has been increasing at a steady rate
relative demand for college educated workers (a demand throughout the post World War II period (Figure 4) and

shift). The 1970's saw a huge influx of college educated shows no sign of having been accelerated by the stagna-
workers enter the labor force and this drove down the tion of per capita earnings which occurred since 1973.

earnings premium associated with a college education Only about 60% of all wives currently work in the paid
(Ryscavage 1993). Just the opposite happened in the labor force and there is no evidence of a slowdown in the

1980's; i.e., the largest growth occurred among high growth of participation. Therefore, it seems likely that a
school graduates and there was a deceleration in the higher percentage of families will augment their incomes
growth of college educated workers as a fraction of the with the earnings of wives in the future.
work force. These young (25-34 years) workers with

only a high school education were typically those The economic and demographic changes that have taken

displaced from the manufacturing sector and were forced place since 1970 have had the effect of benefiting older
to find jobs in the services sector where wages were families at the expense of younger families (Table 4).

lower both because of lower productivity and because Families headed by men or women age 24 years or

they faced competition with women who were less younger have seen their median income drop to just 73%
commonly employed in manufacturing sector (Levy and of what it was in 1970, and it is now no higher than it
Murnane 1992). was in 1960. Even families headed by someone age 25-

34 years experienced a decline, although it was much
The increase in inequality of earnings, especially more modest. In contrast, families of retirement age

between groups with different educational levels, is the (65+ years) have continuously improved their real
result of both demand and supply factors. The traditional income since 1950, and registered a 56% gain just since
employer of less educated workers is the manufacturing 1970 (Table 4).
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Figure 4.--Participation rate of wives in the paid labor force for married-couple families, 1951-I99I.

When the wife in a married-couple family enters the paid ownership (Hitschler, 11993). Both home prices and
labor force, family income rises. But single parent mortgage rates rose dramatically in the late 1970's and
families :face a much more difficult thne. In 1950, 1t% early 1980's. The real income gains of those age 65

of all families were headed by a female with no husband years and older versus young families are reflected in
present; by 1991 the fraction had doubled. Only 69% of changes in the pattern of home ownership. U.S. Bureau

all working women hold full time jobs. Part time jobs, of Census data indicate that in 1990, 78% of households
such as those that are more frequent in the services headed by someone age 65 years or older owned their
industries, typically do not include medical and retire- homes, up from 70% in 1980 (Figures 5a and 5b).

ment benefits (duRivage 1992). In addition, the median Recent studies show a positive relationship between
earnings of women who do work full time are only 60% household formation and current income of younger
those of men. Americans (Kent 1992), and this is evident in the pattern

of ownership in recent years. Among households headed

The economic effects of changes in earnings are evident by someone age 34 years or younger, the rate of home
in home ownership patterns. During the 1960's and ownership fell from 44% in 1980 to 40% in 1990. And
much of the 1970's, home prices and mortgage rates the median age of home purchase is also expected to rise
were tow to moderate and families in the 45-64 year age from 29.8 years in 1990 to 31.8 in the year 2000

group recorded the highest rate of increase in home (Howard 1993).

Table 4._Median real ($.1991) earnings of families by age of head of household, 1950-1.990
ii

Age of head of famiay(years) :

Year 15-24 25-34 35-44 45-54 55-64 65+ ,

1950 $13,584 $17,493 $18,943 $19,151 $16,937 $ 9,893
1960 $16,978 $24,068 $27,155 $27,401 $23,611 $12,254

1970 $23,207 $32,493 $37,628 $39,973 $34,235 $16,664 :
1980 $22,826 $33,780 $40,829 $45,108 $38,944 $21,319

1990 $16,902 $32,822 $42,789 $49,149 $40,678 $26,103 i:

Source: U.S. Department of Commerce, Bureau of the Census, 1992.
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Home ownership is also important because it is the of earning a current middle class income of $35,000.
principal source of wealth for most families, but espe- U.S. Census Bureau studies of changes in income during
cially among those with lower incomes. For households from 1985 to 1986 indicate that 34% of young families
in the bottom two income quintiles, home equity consti- were able to move out of the lowest quintile of the
tutes hatf or more of their total net worth (Figure 6). income distribution in one year versus only 18% for atI
Thus, home ownership is a form of investment which is families (Kosters t992).
extremely important to families, one which is promoted

through national tax and lending policies and which has Education was a key factor in mobility. For example,
held or increased its value through time. Gross and while 37% of the families headed by someone with a
Weinstein (t992) argue that the recent economic climate college education moved up from the lowest quintile, the
and tax policies have encouraged both investment in comparable percentage was only 11% for those with a

housing in preference to other assets and a view of home high school diploma and less than half of that for those
equity as a form of personal saving, and that this helps without a high school education. Kosters (1992), citing
explain why the U.S. personal savings rate has declined longitudinal studies of families in two 9-year intervals
in recent decades. They conclude that this has led to (1967-1976 and 1977-1986), also indicates that half of
over investment in residential construction. Other all families which start in the lowest quintile were no

economists contend further that real housing prices will longer there 9 years later. U.S. Treasury studies of
not rise as fast in the future or might even decline, income :mobility for 1979-1988 showed a similar pattern

especially in the West and the Northeast, and that if this of movement. Thus, data from both surveys and tax
occurs households could reverse the decline in personal returns show that even in the period since 1973, families

savings rates by investing in other assets to fund their did move up in the income distribution and that as they
retirement (Gross and Weinstein 1992, Kadlec 1993). did so, they were replaced by others which typically

began at the low end. With trends towards more single

The income distributions shown in Table 4 are snapshots parent families, a smaller percentage of entrants into the

taken at single points in time. They do not capture the labor force having a college education and the continued

dynamics of the family income "life cycle," in which shift from manufacturing towards services, it is not clear
earnings of young families typically increase as they age that these movements upward in the income distribution

and gain experience in the work force, and then decline will proceed at the same pace in the future.
upon retirement. Thus, if a young family headed by
someone age 15-24 years can expect to increase its There are also signs that some major changes in lifestyles
earnings according to the pattern shown as one moves to may be occurring. For example, home ownership by

the right in a row of Table 4, then they have the prospect singles rose from 11% of total homes in 1987 to 19% in
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1992 (Gaines 1993). On the other hand, despite the on Americans Outdoors (_987) reported that the amount
increase in home ownership among older Americans, of time devoted to leisure has declined since 1970, ar_d

some property management firms are reporting that the had fallen by eight hours per week by the mid..-_980',,;.
number of renters between ages 35 and 64 years will And Shot (1991 ) noted that working hours are currently

increase by 28%, with the largest gains (53%) in the 45- longer than they were 40 years ago and that if present
54 year age bracket (Howard 1993). Analysts attribute trends continue to the year 2000, workers wilt be
the trend to a decline in the rate of appreciation of home spending as much time at their jobs as they did ia the
prices, and the desire of older families to maintain 1920's. Yet, the number of hours devoted to recreational

greater mobility without the responsibilities of home activities of all types has remained constant and many
ownership. This mobility is reflected in the threefold Americans perceive outdoor recreation as an enjoyable
increase between 1980 and 1990 in expenditures on part of a healthy lifestyle (Thorp and Smifh 1991). The

travel by Americans aged 65 years and older (Hitschler aging of the population, the increase in single-parent
1993). families and the reduced time available for general

leisure have led to increased demand for more frequent

It is too early to determine whether the increase in but shorter trips to vacation and recreation sites which

renting by older Americans that Howard (1.993) cites will provide a higher level and broader range of conveniences
become a permanent trend. If it does, the demand for and experiences.
multi-family residential structures should increase

relative to that of single family homes. In addition, any IMPLICATIONS FOR THE LAKE STATES
shift to rental properties by the many older families FORESTRY SECTOR
which already own homes would place existing homes

on the market, and many of these homes would be the The national shift from manufacturing into services is
smaller, more affordable size that appeal to young expected to continue in the future and to carry over into

families who are purchasing their first home. Thus, if the Lake States (Figure 7). The U.S. Bureau of Eco-
older Americans who have benefited from rising incomes nomic Analysis (1990) projects employment in the
change their spending patterns in favor of rental housing, service sector to increase in the Lake States, from its

it could both decrease the future demand for wood 1988 level of 25% of total employment to 30% by the
products in housing and benefit younger families whose year 2020. This approximately mirrors the level and
incomes have not been rising by placing more existing increase expected at the national level. However, the
homes on the market. Lake States region is more specialized in manufacturing

than the U.S. as a whole and the decline in manufactur-

Lifestyle changes are also being reflected in Americans' ing employment is also expected to be slightly less, from

pattern of leisure activities. The President's Commission its 1988 level of 20% to 17% in the year 2020 (Figure 7).



_i!_i_:;_

Over the past 20 years;, real per capita personal income The paper industry is relatively mature and future growth

trends have differed among the three Lake States (Figure is likely to be tied directly to growth in aggregate GDP;
8). Michigan recorded substantial declines :in personal i.e., :inthe range of 2.0%-2.5% per year over the coming
income relative to the nationa] average during the decades. There has been a strong push to increase use of
recessions of the mid--1970's and the early 1980's when recycled fiber in the industry and this is expected to ....

well paying manufacturing jobs were lost. However, continue. The population centers within the Lake States
neither recession had much effect on average incomes in and neighboring Midwest states should continue to give 7:
Minnesota where incomes have remained at or slightly the region a comparative advantage in both the demand
above the nationat average, i{nWisconsin relative for and supply of recycled fiber products. '
income rose throughout the decade of the 1970's, but })

t 'then fell steadily throughout much of the 980 s. All The paper industry is also technologically advanced and
three states have shown gains in relative income over the both wages and weekly hours worked exceed the average

last 3-5 years, with Wisconsin registering the most for the manufacturing sector. However, the slow rate of
consistent recovery (Figure 8). ]If the region is successful expected output growth, combined with productivity
in retaining its specialization in manufacturing, real improvement stemming from technological change, are i:

personal income should grow at a slightly faster rate than anticipated to result in continued loss of jobs in the }:
for the rest of the U.S. industry (Franklin et al. 1993 U.S. Bureau of Economic

Analysis 1990).
Demand for products produced by the U.S. paper and

aIlied products industry (S_C 26) is closely associated Future growth in the U.S. lumber and wood products

with aggregate economic perfbrmance. During the industry is closely tied to events in the construction
period prior to 1975, total U.S. consumption of paper and industry, and especially residential construction, which
board was about 18.5 million tons per billion dollars of absorbs 75%-80% of atl softwood lumber and structural

GDP (constant $1982), but after the energy crisis the panels (Widman Management Ltd. 1991). The Lake
ratio fell to about 17.5 million tons per billion dollars. States is primarily a hardwood producing region and _:::

The energy crisis did have a long term effect on the therefore has not been as dependent upon the construc- :):
industry. Purchased energy consumption fell from an tion industry for markets as have the West or the South.
average of 21,700 Btu's per ton of output in 1972 to just The largest single market for hardwoods is in materials

I3,500 Btu's per ton in I99 I, thus enabling total pur- handling; viz., pallets and boxes, and demand for these :
chased energy consumption to drop by 12% when output products is tied directly to the performance of the
was increasing by over 40% (American Paper Institute aggregate economy. Therefore, growth in the hardwood
1992). market is expected to be similar to that for paper and

paperboard over the next few decades.



If there is a shift towards greater preference for multi- tevel, but that the presence of :%rest industries, especially

family housing units in the U.S., especially among older if they involved smaller firms, mitigated this ef_ect The
Americans, it is likely to have tess of an effect on the region's employment growth is expected to occ_r mainly
Lake States forest products sector than in other regions, in the lumber and wood products industry which is

Single family housing typically uses 25%-33% more characterized by stoat1 to medium size firms. Herlce,
softwood lumber and plywood per unit than multi-family while economic diversity is also associated with employ-
structures do and a shift in preference towards multi- ment stability, other things being equal, some e:xpansior_

family units could dampen future growth in demand for of the forest pr(_ucts manufacturing industries sho_id

wood products. Multi-family structures use about 40% contribute to overall employment stability_
of the amount of oriented strand board (OSB) per unit as

do single family homes, so that growth in demand for The natural resources of the Lake States provide a rich
OSB would be affected less than for softwood products, base for year-round outdoor recreational activities such
The Lake States has become the principal supplier of as hunting, fishing, biking, skiing and snowmobiling.

oriented strand board (OSB), which currently accounts The intensity of both summer and winter sports is
for about 20% of the structural panel market. OSB is illustrated by the fact that Michigan, Minnesota and

expected to increase market share steadily in the future as Wisconsin rank among the top six states nationally in the
it continues to substitute for softwood plywood in number of registered boats and among the top four in

additional uses (Widman Management Ltd. 1991). registered snowmobiles. Hunting is typically dominated

Therefore, regardless of the relative share of single by residents, but fishing draws a significant fraction of
family versus multi-family housing constructed in the nonresidents; indeed, Wisconsin and Michigan are the

coming decades, the Lake States should enjoy continued top two states in sales of nonresident fishing licenses_
market growth.

Consumptive uses of wildlife resources are expected to

Total employment in both the U.S. and Lake States pulp decline in the future. For example, while hunting is still
and paper industry remained approximately constant a major activity in all three states, the number of hunters
from 1973-1988 with the exception of a drop during the has been dropping nationally since 1980 and this trend is

recession of the early 1980's, and the U.S. Bureau of projected to continue into the next century (Heberlein
Economic Analysis projects a further loss of 6%-7% of and Beckley 1990). Even among those who have hunted
both the national and regional work forces by the year in the past, Ketlert (1980) found that about half no longer

2020 (Figures 9a and 9b). In contrast, employment in the do so. Women and urban residents have a more negative

; U.S. lumber and wood products industry increased by attitude towards hunting than do men. With the increase
one-third from 1973-1988 and by 46% in the Lake in female-headed households, greater urbanization and an
States. U.S. Bureau of Economic Analysis projections aging population, participation in sport hunting is

are for the region to continue to outperform the national expected to decline in the future (Heberlein, 1991).
average and to increase the work force by another 34%
by 2020 (Figures 9a and 9b). Despite the decline in jobs Relatively new types of recreational activities are

in the paper industry, by the year 2020 the lumber and becoming increasingly important. Thorp and Smith
wood products and the paper and allied products indus- (199t, p. 126, emphasis in original) refer to bicycling as
tries together are expected to represent 10% of all " ... the outdoor recreation vehicle," and point out that
manufacturing employment in the region, up from just bicycle sales have outnumbered automobile sales in
under 9% in 1988. Each job in manufacturing directly recent years. Skiing is also popular, but downhill skiing
contributes to the creation of 1-1.5 additional jobs in appears to have peaked and has been growing at only

supporting industries which provide inputs and services, about t% in recent years whereas cross country skiing
such as transportation and marketing (Schmid 1988). continues to show strong growth. Both bicycling and
Employment multipliers for the forest products manufac- skiing are more popular among younger recreationists
turing industries are estimated to be of similar magnitude and as the average age of the population increases, the

(Pedersen and Chappelle 1989, Sample and LeMaster growth of these activities can be expected to slow.
1992, Anon 1993). Thus, the additional 16,000jobs

anticipated in those industries in the Lake States by the The amount and kinds of participation in outdoor
year 2020 can be expected to spur creation of a similar recreation are correlated with income and age; specifi-

number of jobs in supporting industries, cally, participation tends to increase with income at least
through the middle income classes but participation in

Expansion of forest industry jobs should help reduce more strenuous activities declines after middle age. A

employment instability in parts of the region. Orr and shrinking American "middle class" coupled with an
Buongiorno (1991) found a positive correlation between aging population can be expected to lead to increased
forested area and employment instability at the county demand for more moderate, more environmentally
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Figure 9a.--Employment in the U.S.forest products industries, 1973-1988, with projections to 2020.
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appreciative forms of recreation, such as walking for Baumol, W.J. 1986. Productivity growth, c(mvergence,
pleasure, sight-seeing and bird watching (Marcin t993), and wegare: what the long_-r_m data show. American
all of which tend to be done relatively close to home. Economic Review. 76(5): i072_.1085_

Families in which both the husband and wife work have Baumol, Wd. 1989. _[s_here a U,,Soprod:_ctivi_y crisis?

a more difficult time coordinating vacation schedules and Science. 243(4819): 611-615.
the number of hours devoted to work has been rising. In
addition, the percentage of single-parent families has Baumol, Wd.; Blackmam S_A,B_; Wol ff, E. N_ 1989.
been growing. This has created greater demand for high Productivity and American eadership: the Io_g view_

quality facilities close to home which offer a broader Cambridge, MA: The MIT Press. 395 p.
range of activities, and for shorter (3-4 day) trips.
Numerous projections of the future cost of oil and gas Berger, S.; Dertouzos, M.L.; Lester, R.K.; Solow, R,M_:;
indicate costs rising at between 1% and 2.5% per year, Thurow, L.C. 1989. Toward a new industrial
but the U.S. Bureau of Economic Analysis estimates that America. Scientific American. 260(6): 39-47.
both total miles traveled and the number of miles driven

annually per passenger vehicle will increase. With its Bowles, S.; Gordon, D.M.; VVCeisskopf,T.E. 1990_ After
close proximity to major population centers in the the wasteland: a demosratic economics %r the year

Midwest, the Lake States tourism and outdoor recreation 2900. Armonk, NY: M.E. Shmp, inc_ 269 p.
industry can be expected to exhibit a positive rate of

growth. Butless, Go,ed. 1990. A future of lousy jobs: the

changing structure of U.S. wages. Washington_ DC:
In summary, the economic changes that the United States The Brookings Institution. 242 p.
is currently undergoing are expected to continue for the

next several decades, and to lead to a period of positive Cleveland, C.J. 1991. NaturM resource scarcity and

but slower growth than was experienced in the decades economic growth revisited: economic and biophysi_
of the 1960's and 1970's. While the Lake States did not cal perspectives. In: Costanza, R., ed_ Ecological
experience the past economic growth that other regions economics: the science and management of
such as the West did, the stage is set for the region to sustainability. New York: Columbia University Press:
recover some of its manufacturing base, especially in the 289-317.

wood products industries. And, while the spectrum of

activities that takes place in forested areas is expected to Drucker, RE 1986. The changed world economy.
undergo some change in the future, the rich and varied Foreign Affairs. 64(4): 768-791.
natural resources of the Lake States will continue to

provide a strong base for the tourism and recreation duRivage, V.L. t 992. Flexibility trap: the proliferation
industry in the coming decades, of marginal jobs. The American Prospect. ( t )" 84-93.
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Recreation Activity and Teurism Spending in the Lake States

Daniel Jo Stynes 1

EXECUTtYE SUMMARY tourists spend about 9 billion dollars annually in the Lake
States. In terms of spending, the two most important

Lake States forests support a variety of recreation and market segments are visitors staying in motels (43% of
tourism activities. Using existing data, estimates are total sending) and users of seasonal homes (20%).

made of person days of participation in t8 outdoor Campers account for about 5% of all tourism spending,
recreation activities for each county in the states of 19% is attributable to visitors staying with friends and
Michigan, Minnesota, and Wisconsin. Estimates of relatives and t2% is spent on day trips of 50 miles or
tourism spending are also derived by county and within more.
five market segments. As the estimates draw from many
different data sources for the period 1985-1995, they Using input-output models for the three states, the

should be interpreted as representing activity circa 1990. economic impact of tourist spending can be estimated.
"1"heestimates are generally conservative relative to other About 6 of the 9 billion in tourist spending is captured by

the region's economy. This spending directly generatesreported figures, as we have enforced consistency across
data sources and used county level lodging inventory, $3.2 billion in income to the region and supports 214,000
sales, taxes, and other economic measures as control jobs. The multiplier effects of tourist spending are
totals, primarily induced (household spending of income earned

in tourism industries) as the lion's share of tourism

Inconsistency of data across sources and a general lack of spending goes directly to income (wages, salaries, rents
time series data for recreation and tourism preclude and profits). Linkages to production sectors of the
quantitative measures of recent trends. The indicators economy are limited. With indirect and induced effects,
that do exist point to reasonably stable levels of outdoor tourism spending supports almost 400,000 jobs in the

recreation activity in the Lake States for most activities region and contributes $8.6 billion in income. Outdoor
and areas, and modest increases in tourism activity and recreation trips represent between a third and a half of all
spending since 1985. Some local areas and activities are, tourism spending in the three states.
of course, experiencing significant increases or decreases
in recreation and tourism activity, but local data is The three states are very similar in terms of the types of

generally inadequate at this time to confidently document outdoor recreation activities, kinds of tourism develop-
these changes quantitatively° Trends and likely futures ment, and general patterns of flow of tourists from
are summarized fbr the region as a whole using qualita- southern population centers and out-of-state markets to
rive information gleaned from recent studies, northern forested counties. The nature, size, and relative

importance of outdoor recreation and tourism varies
Annually, the region generates about 200 million person significantly, however, across individual counties. Urban
days of participation across t4 resource-based outdoor counties receive the largest amount of tourist spending,
recreation activities, roughly 12 days of activity per but much of this is not directly related to forest resources.

person per year. The region receives about 230 million Northern and rural counties are much more dependent on
days. The Lake States are net importers of outdoor resource-based tourism. Four types of counties can be

recreation generally, drawing many visitors from the identified •
surrounding states of Ohio, Indiana, Illinois, and Iowa.
Activities accounting for the largest number of days are 1. tourist destination counties that have substantial motel

fishing, camping, boating, golf, hunting and hiking, and resort development, along with a mix of attrac-
tions and forest recreation opportunities,

Our estimates of tourism spending cover only spending
i

in destination counties on trips of 50 miles or more or 2. seasonal home areas, where over 40% of housing
trips involving an overnight stay. Airfares, en route units are seasonal and other tourist development is

spending, spending for major durables, government more limited,
spending, and spending on day trips of less than 50 miles

are not included. With these omissions, we estimate that 3. day use areas closer to population centers, and

The author is a Professor, Department of Park and 4. multiple use areas that have a balance of day use

Recreation Resources, Michigan State University, East activity, camping, seasonal homes, and motels.
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Trends and implications for forest management vary declining resources and dwindling markets liar their more
considerably across these four types of areas. Forests traditional products and services. Forested regions of the
surrounded by tourism development centered around Lake States wit1 continue 'to undergo a transition from
resorts, casinos, ski areas and other attractions have commodity to amenity uses_ PuNic land managers will

potential opportunities to expand markets and support need to balance the demands of traditional stakeholder
area tourism development. Such forests are also under groups with a diverse array of new interests.. Generally
increasing use and development pressures, this will mean serving a broader public interest and

Growth in seasonal homes in the Lake States along with giving greater importance to environmental and amenityuses relative to commodity interests.
related patterns of retirement and elderly migration is
perhaps the most significant trend affecting Lake States
forest management. While populations statewide are 1INTRODUCTION
growing very slowly, populations in many northern

The purpose of the recreation and tourism analysis is to
counties are increasing more rapidly, due primarily to

document current supply and demand conditions in the
elderly migration, seasonal home conversions and other Lake States Region (Michigan, Minnesota and Wiscon-
amenity migration, sin) and to assess potential future opportunities and

Historically, seasonal homes around inland lakes, rivers, threats. Our approach relies solely on existing data, as
Great Lakes, and in forested areas have generated a no new data were to be gathered in this analysis.
considerable share of outdoor recreation and tourism

There is a wealth of recreation and tourism data coveringactivity in the Lake states. Seasonal home owners and the Lake States. Much of the infbrmation about outdoor
retirees use local forest resources primarily for outdoor

recreation (particularly public providers and resources) isrecreation and amenity services. They generally do not
summarized in the three State's most recent Comprehen-

depend on forest resources or the local community for
sive Outdoor Recreation Plans (SCORP's). Tourism

income and are therefore less likely to support commer-
studies provide greater coverage of the private sector andcial uses. We estimate that seasonal homes account for

20% of tourism spending in the Lake states, and perhaps focus more on linkages to the state economies. The most
half of outdoor recreation and forest-related tourism detailed recreation infbrmation comes from studies of

individual activities, industries, sites/areas, or markets.activity. Much of this is concentrated in northern
There are many examples of studies of campers, boaters,forested areas. Seasonal homes have important implica-

tions for water quality, forest fragmentation, access, and anglers, and hunters in the region, although each study
has somewhat distinct objectives and uses different

_ outdoor recreation, as well as fire and timber manage- methods and measures.
ment (Stewart and Stynes 1994).

Recreation participation rates from household surveysWater is by far the most important forest resource for
outdoor recreation and tourism. Further waterfront vary considerably depending on the response rate,

development and recreational use will continue to put method of contact, age cutoff of the population, defini-
increasing pressures on water resources in the Lake tions of activities, and how questions are asked. Differ-

ences in all of these factors makes it virtually impossibleStates. Much of the private shoreline on Great Lakes,
to discern trends from surveys conducted at differentinland lakes and rivers is already developed making

access an increasingly important issue. Development points in time. Assembling a clear picture of current
and use will continue to move northward from popula- conditions, trends, and likely futures is complicated by
tion centers and existing tourism areas, as people seek the lack of consistency in the many data sources or fbr

that matter a clear framework for organizing the infbrma-areas that are less expensive and less congested. Con-
flicts over land use, public land management, and tion that exists. There are many inconsistencies and gaps

in data over space, time, activities, and markets.between development and preservation interests will

inevitably follow this migration. Estimates of recreation and tourism activity are impos-

Lake States forests must meet the needs and wants of an sine to interpret or evaluate without the accompanying

aging population and more diverse set of customers and details on how the estimates were generated and what is
covered. Unfortunately there are few standard defini-stakeholder groups. With increasing time pressures,

many Americans are taking shorter trips, recreating tions or procedures, making most estimates largely
closer to home, and seeking higher levels of quality and incomparable. For example, Woodruff (1981) estimated

service. The private sector is providing an increasing that tourists to Wisconsin spent $6.2 billion in 1981. Van
share of recreation by filling specialized market niches. Pelt and Kelly (1988)report $1.8 billion in outdoor

Public providers have raised fees, expanded partnerships, recreation spending in Minnesota in 1985. The US
and adopted marketing methods to better serve their Travel Data Center (!992) estimates tourism spending in

customers. They have not, however, been able to adapt Michigan at $ 6.7 billion in 1990. These studies each
as rapidly as the private sector, and in many cases face estimate something different and use completely different
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methods. The Wisc(msin estimate is extremely high as businesses depend on the natural resources of the area to
they used sales taxes and counted all restaurant sales in attract tourists and support many tourism-related activi-
the state as tourism spending, ties. Revenue from tourists is generally captured by

Relating this kind of infi:_rmation to the Lake States lodging establishments, restaurants, attractions, amuse-
ments and other retail establishments rather than throughfb:rest assessment is further complicated by problems in
direct charges to tourists for access to forest resources.isolating the pieces of recreation and tourism relevant to
Tourism involves increasing income and jobs in an area

Lake States forests. The majority of tourism spending
by selling goods and services (including natural resource

takes place in urban areas and depending on the study services) to people from outside the local region.can include visiting friends and relatives and business

travel_ On the other hand urban :recreation, shopping, Only a portion of the outdoor recreation supported by a
and computer games are potential substitutes for forest region's forest resources, are, however, "sold" to tourists.
recreation. For these reasons, we have chosen to view In most areas the greatest share of the benefits/services
recreation and tourism rather broadly in hopes of putting from local forest resources accrue to local residents.

forest-related recreation and tourism into a broader These benefits include recreation as well as a variety of
context. Forest managers generally know much more other amenity services. Maintaining environmental
about what is happening on their own forest, than they do quality and providing recreational facilities and access

about external factors that are likely to influence the will generally benefit both locals and tourists. There are,
future, however, inevitable tradeoffs and potential conflicts in

decisions to allocate scarce forest resources to one use/
Instead of simply developing another set of recreation

user group versus another.
and tourism estimates and forecasts, we have attempted

to develop a framework for integrating existing informa- A comprehensive look at forest resources must therefore
tion, evaluating its reliability and consistency, and consider both local users and tourists. Seasonal home
making fairly detailed estimates and forecasts. Regularly owners represent a third stakeholder group sharing some

recurring county level data _u'ecombined with parameters characteristics with tourists and others with local
estimated from sample surveys in order to be able to residents. Seasonal home owners have intentionally
estimate recreation activity and tourism spending at the located in an area because of forest resources and
county level within a set of market segments. A set of outdoor recreation opportunities.

simple models are implemented in a spreadsheet format

to facilitate sensitivity analyses, and make it relatively Recreation vs. Tourism Analysis
easy for estimates to be updated based either upon new
information or alternative assumptions. Estimates can be Tourism is generally defined as travel outside of one's

home community usually for pleasure. Formal defini-made using a set of default state or regional rates, or
users can replace the assumed rates with better local tions usually restrict tourism to trips of 50-100 miles or
information. Two somewhat distinct analyses are carried more and/or involving an overnight stay. Statewide

out, one a recreation analysis focusing on outdoor tourism demand is typically measured in household
recreation activities, and the other a tourism analysis surveys conducted in a state's principal market areas.

focusing on visitor spending and economic impacts. Tourism demand studies may include general pleasure
travel, outdoor recreation, convention and business

Before describing the two thrusts and summarizing our travel, shopping, and visiting friends and relatives.
estimates, we digress briefly to clarify the distinctions While outdoor recreation is the most closely associated

between a recreation and tourism analysis. These with forest resources, other types of trips can also
orientations imply distinct conceptual bases, lead us to involve forest resources to varying degrees. A tourism

different data sources and methods, and lead the assess- orientation helps focus the assessment on economic
ment in two somewhat different directions. Stynes and impacts and potential, although it also makes the
Stewart (1991) map out the general strategy for the linkages to forest resources less clear. Tourism encore-
recreation/tourism part of the assessment in greater passes many activities only weakly related to forest
detail, resources. Tourism also typically has a stronger private

than public sector focus, involving businesses not

Recreation vs. Tourism Orientations typically considered as forest product industries.

The terms recreation and tourism imply quite distinct Recreation is generally conceptualized as a set of
orientations as well as different measures of "demand" activities people engage in, either at home, in their local
and distinct data sources and analyses. A tourism community, or while on trips. Only the last category of
orientation focuses attention on attracting visitors from recreation activities is included in most tourism analysis.

outside the region :for the income they generate. 1bur- Recreation can also be divided between indoor and
ism, like manufacturing, is an export activity. Tourism outdoor pursuits. Most recreation demand analysis and
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forecasts (e.g., English et al. t993) are carried out for have assembled a database and set of spreadsheet models
individual activities. Outdoor recreation activities that planners and policy analysts i_ the region can use to

depend to varying degrees on forest resources. Water make estimates and forecasts. These tools are described
resources are by far the most important natural resource more fully in a technical report (Stynes 1995),, Here we
for outdoor recreation. Recreation "demand" at a state or provide an overview and summarize findings to date.

national level is generally determined by means of The spreadsheet models make use of two types of
household surveys to estimate and forecast rates of secondary data:
participation by various population subgroups in differ-
ent activities (e.g., the 1982-1983 National Recreation 1. county level data covering population size, seasonal

Survey, USDI 1986). Recreation economic studies have homes, use/sales taxes and inventories of motel rooms
more typically measured benefits to users in the form of and campsites; and
willingness to pay or consumer surplus rather than
spending and economic impacts. A recreation orientation 2. recreation participation, occupancy, and spending
for the assessment helps to establish more direct linkages rates estimated from recreation and tourism surveys
to forest resources, dictates consideration of both and other sources.

monetary and non-monetary benefits from forest re-

sources, and puts more attention on local residents versus The county level data help to ground the estimates in
visitors from outside the local area (tourists). data for each county. Data series were chosen based on

availability, usefulness for the problem at hand, and ease
Cutting across recreation and tourism demand analyses of being updated. Sales and use tax data are available on
are site or area specific demand studies. These studies an annual or quarterly basis. Population and housing
generally employ on-site surveys or visitor counts to counts are updated every 10 years by the U.S. Census
estimate use/demand or to identify trends over time. The Bureau and can be estimated or projected between
"site" may be a downhill ski area, a state park, a camp- Censuses. The lodging inventory data may be the most
ground, or an entire National Forest. Due to the large difficult to keep up to date, although this is not a major
number of potential "sites", and inconsistencies in site task for an individual county or group of counties_
specific data across the region, we do not attempt any site Parameters used in the models are typical of what is
specific demand analysis. Instead we seek an intermedi- estimated in most recreation and tourism surveys. These
ate level of analysis between state and national studies

can therefore be updated by new national, state, or
.... and site specific studies. The smallest geographic unit

for which estimates are derived is the county. County regional studies or replaced by estimates for local areas.

level estimates can be aggregated to yield estimates for Recreation participation and tourist spending are esti-
individual states or subregions, mated separately for five market segments:

The Lake States Forest Assessment clearly calls for an
analysis of both recreation and tourism demand. To this

MOTEL Parties staying overnight in hotels,end, we have carried out a two-pronged analysis to
develop county level estimates of (1) tourist spending motels, cabins, and related lodging

and (2) participation in 18 outdoor recreation activities. CAMP Parties staying overnight in camp-
The two analyses are carried out separately, but draw grounds
from a common county level database and market
segmentation approach. SEASONAL Parties staying overnight in seasonalhomes

THE GENERAL APPROACtt F&R Parties staying overnight with friends and
relatives

Given a general lack of consistent time series data about
DAY Day users

either recreation or tourism and widespread concerns
among most experts about the quality and comparability
of the data that do exist, the challenge was considerable.

For the tourism spending module, only spending by dayWeaknesses and gaps in the database would need to be
visitors from outside the immediate area (county) isfilled by some logical models and validated wherever
included. Recreation participation is estimated sepa-possible by control totals and consistency checks. The
rately for day users from within the county and thosemore we could disaggregate our estimates spatially, by

activity, and by market segment, the easier they would be from outside the county.

to validate against expert opinion and independent data The county level estimates summarized here are based

sources, such as county level sales and tax data. Instead upon the data we have been able to assemble along with

of just generating our own estimates and forecasts, we "guesstimates" of several model parameters. Local
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planners and recreation and tourism analysts will be able is obtained by multiplying a segment-specific participa-
to refine or _pdate these estimates by replacing local data tion rate by the number of overnight stays in the county
with more recent or more accurate estimates, or by from each segment. Overnight stays are estimated by

making more informed guesstimates or empirical multiplying a count of motel rooms, campsites, or
estimates of parameters for their local area. For example, seasonal homes by an average occupancy rate for the
analysts may replace model estimates of recreation county.
participation rates or motel occupancy rates with better

estimates _br a local area. Since these data are generally Outdoor Recreation Participation Estimatesnot available below the state level, we either assume a

statewide rate can be applied to all counties in the region, A set of regional and statewide age-specific recreation
or tried to explain spatial variations in the parameter participation parameters (rates and frequencies) were
using simple models. Either approach may yield errors estimated for the Lake States region by drawing from
at a county level, several household surveys, most notably a 1990 National

Sporting Goods Association study. Rates for each of the
three states are reported in Table 1 and regional rates byOUTDOOR RECREATION ACTIVITY
age group are reported in Table 2. To capture variations
in participation across individual counties, the statewide

Methods rates are adjusted at the county level based on an index of

Recreation participation is estimated at both origins (days the supply of opportunities in the county (a simplified
generated) and destinations (days received). We do not version of the EROS approach developed by English and

Cordell 1993). These adjusted rates are multiplied byattempt to model flows of activity between counties, but
instead estimate origin and destination activity indepen- county populations (within age groups using 1990

Census data) to yield person days of participationdently. The need to balance origin and destination
activity estimates (after taking into account flows outside generated at counties of origin.

the region) provides an additional consistency check. Annually, the Lake States Region generates about 200
Person days of participation for 1990 are estimated for million person days of participation across 14 resource-
each origin county by multiplying the resident population based outdoor recreation activities, roughly 12 days of

of the county in 1990 by a rate of participation in the activity per person per year (Table 3). The region
activity (percent of the population participating one or receives an estimated 229 million days. The Lake States
more times in the last year) and then by a frequency of are net importers of outdoor recreation, drawing visitors
participation (the average number of times that partici- particularly from the surrounding states of Ohio, Indiana,
pants have engaged in the activity within the past 12 Illinois, and Iowa. Activities accounting for the largest
months). Variations in participation for different age number of days are fishing, camping, boating, golf,
groups are taken into account by applying age-specific hunting, and hiking. The outdoor recreation estimation
rates and frequencies to the population of each age group procedures do not yet include a number of other impor-

and then summing, tant activities such as wildlife viewing, using off-road
vehicles, fall color viewing, mushroom gathering, etc.

Management and planning of outdoor recreation facilities These activities are, however, :included in the tourism
requires estimates of demand for specific destinations. estimates below.
An adequate database to model the distribution of

outdoor recreation trips from origins to destinations in The participation estimates depend on a number of
the Lake States did not exist. We therefore developed a parameters that will continue to be refined via cornpari-
simpler approach to estimating recreation participation at sons with other sources. For example, the hunting and

destinations. This approach also has the advantage of fishing estimates have been adjusted to be comparable to
grounding the estimates in recreation and tourism supply the 1991 National Survey of Hunting and Fishing (USDI
measures. 1991).

Participation in activities at destinations is estimated by Outdoor recreation activity estimates for the state of
dividing participants into the five market segments Michigan, Minnesota, and Wisconsin are summarized in
defined above. Participation by local day users in a Tables 3A-3C. Similar tables can be produced using a

given county is estimated as a percentage of the days spreadsheet program for any county or group of counties
generated in the county (i.e., the percentage of days in the Lake States. For Michigan, we estimate a total of
generated that stay in the county) and a share of state- 344 million person days of participation across all 18
wide day trips outside the county of residence. Over- activities. If we delete bicycling, swimming, tennis, and

night visitors staying with friends and relatives are golf, since most of the activity in these categories is not
assumed to be covered in the day use model. Participa- directly associated with forests, there were 98 million

tion by each of the other three overnight visitor segments days of outdoor recreation generated in Michigan in
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1990. The state hosted an estimated 101 million person another $4 billion is spent in the three states each year for

days of resource-based outdoor recreation (14 acfivkies), outdoor recreation equipment.
The ratios of days generated to received indicates that the
state is a net importer for many activities (ratios less than TOUR_[SM SPENDIN(_;

one), although some of the ratios suggest possible
inflated participation rates for some activities (e.g.,
camping). NSGA rates have been adjusted downward by Methods

about 15% in making these estimates to take into account Analysis of tourism activity tends to be targeted at

the general upward bias in household survey-based motel, airline and travel arrangement indL;_t_ies or at
estimates, statewide tourism promotion programs_ ;lltis therefore

The methods for estimating recreation activity in difficult to isolate outdoor recreation or forest-related
destination counties is suggested by Table 3A. Days at activity in most tourism data. A somewhat revised
destination counties are obtained by summing the approach was therefore called fbr to assess tourism
contribution from six distinct segments. The "Local activity associated with the Lake States forests. By

participation" column determines what percentage of separating tourists by type of lodging, we can more
days generated in the county stay in the county. The readily identify forest-related tourism activity such as
remainder of days are separated into day trips outside the camping, seasonal home, and automobile--based tourism.

county and overnight trips. Participation in activities on Tourist spending is a convenient and useful recast:ire of

overnight trips is estimated from the number of overnight tourism activity, particularly if our interest is in linkages
stays in each county in campgrounds, seasonal homes, or to regional economies. Estimates of tourist spending for
motels. Separate activity participation rates for each each county are derived by estimating spending sepa-

lodging category are applied to the estimates of overnight rately for each of five market segments. By summing
stays. This avoids the need for a trip distribution model, across segments total tourist spending can be derived.

automatically includes participation on overnight trips This approach provides a reasonably complete estimate

from out-of-state, and grounds the local estimates in of tourist spending in each county, while also yielding
lodging capacity data. It also provides estimates of the individual estimates for categories (market segments) of
relative contribution of each market segment to recre- tourism more directly linked to forests.
ation participation.

Spending by each of the five market segments is esti-

Using freshwater fishing to illustrate (Table 3A), of the mated using available data. The purpose is to estimate
25 million days generated, 15 million took place in the spending by tourists in each county (i.e., at destinations).

local area (county of residence). Of the remainder, 8 The general model for estimating spending by overnight
million days were on day trips outside the county and 2 visitors staying in motels, campgrounds and seasonal
million on overnight trips. There were 28 million days of homes is:
fishing at destination counties in Michigan, 15 million by
local residents, 9 million on day trips outside the county Spending in the county = # rooms, campsites or
of residence, and 4.5 million on overnight stays. Of the seasonal homes in the county

latter, 2.6 million days of fishing were by people in * occupancy rate (nights per
seasonal homes, 1.3 million by visitors staying in motels, year) * average spending per
and 553,000 by campers, party per night in the local

Estimates of spending by activity can be generated by area.
multiplying the number of person days of participation Distinct spending and occupancy rates are used for each

by an average per day spending figure. The segmenta- segment and region. For example, a county with I,(K_
tion scheme permits the application of distinct spending campsites that are occupied 30 nights a year by camping
profiles for day users, campers, etc., although this type of parties that spend $50 per night in the local area would

spending detail is not currently available for most generate 1,000 * 30 * $50 = $1,5(K),(XX)in kycal spend-
activities. Using our best guesses yielded total spending ing. This simple model is adjusted to accomodate better
figures that are generally consistent with those derived information, when available.

independently in the tourism analysis that follows. An Room use taxes and hotel receipts are probably the best
estimated $9 billion was spent in the Lake States in 1990 indicators of spending by visitors staying in hotels,
on 14 outdoor recreation activities (trip spending only), motels, and cabins. The Michigan room tax is a rela-

Five billion of this outdoor recreation spending is tively clean estimator of room receipts at the county

associated with trips outside the county of residence, level. Spending by motel guests in Michigan countiesBased on estimates of outdoor recreation equipment
was therefore estimated by the following equation:purchases in Minnesota (van Pelt and Kelly 1988)
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Motel Segment spending = (1990 Room tax receipts/ segments are visitors staying in motels (43% of total
0.04) * (Avg. motel guest sending) and users of seasonal homes (20%). Campers

spending/avg, room costs) account for about 5% of all tourism spending, 19% is
attributable to visitors staying with friends and relatives

Room receipts are computed by dividing room tax
and 12% is spent on day trips of 50 miles or more

collections by the 1990 tax rate (4%) and then expanding (shorter day trips are not included). Outdoor recreation
to total spending by motel guests in the local area. trip expenditures represent between a third and a half of
Average spending patterns of motel guests are used to all tourism spending in the three states.
estimate what motel guests spend in the local area

beyond the cost of their room. Room costs generally _Iburism spending is estimated by segment in each
represent between a _k_urthand a third of spending by county and then aggregated to produce state or regional
motel users, estimates. Spreadsheets have been developed for each

state to carry out the calculations.
Spending associated with visiting friends and relatives
(F&R) and on day trips are two of the most difficult The state level analyses reported in Tables 4-6 can
components of tourism to get a handle on. Tourism therefore be carried out for any county or group of
activity and spending estimates can vary widely depend- counties in the Lake States. The relative importance of

ing on whether or how much of this activity is covered, tourism to the economy of each state can be seen by
This alone is a good reason for separating out these two dividing tourism spending by an overall measure of

segments. Lacking any clear county level indicators of economic activity. Ratios of tourism spending to total
activity or spending associated with these two segments, industrial output (TIO) are mapped in Figure 1. TIO

a top down approach is used. Instead of estimating includes sales to final demand and intermediate sales.
spending separately for each county and then adding The county level estimates of TIO come from IMPLAN
across counties to get a statewide total, statewide totals county databases for t990. Tourism spending figures
are estimated first and then allocated to counties using also provide a basis for estimating the economic impacts

appropriate allocation formulas, of outdoor recreation and tourism in the Lake States.

Statewide numbers of day trips and visiting F&R were

obtained for Michigan from D.K. Shifflet and Associates ECONOMIC IMPACTS OF RECREATION
Ltd. Estimates for Wisconsin and Minnesota assumed AND TOURISM

similar ratios as in Michigan of day trips and visiting
F&R relative all tourism activity. Person days were Methods

converted to party days/nights and then multiplied by an
estimated spending per party. Some judgment was used By applying the spending estimates to input-0utput

in selecting an average spending per party day, as the models of each state's economies, direct and secondary
estimates from different sources varied widely. In the effects can be estimated in terms of sales, income, or

model, we assume both day users and parties staying jobs. Using the IMPLAN system, this analysis can be

overnight at friends and relatives spend about $50 per carried out for any region defined by a set of counties.
party per day. Allocations of spending to counties for Profiles of the types of goods and services purchased by

day users and visiting F&R are then made based on each segment have been assemb|ed along with proce-
county-level indicators. Spending by the visiting F&R dures for bridging the tourism spending to the IMPLAN
segment was distributed in proportion to county popula- regional economic modeling system (Stynes and Propst
tion, as this is probably the best indicator of potential 1995). To illustrate, impacts are estimated for each state
friends and relatives m visit. Day trips are the most using the tourism spending reported in Table 4.
difficult to allocate to counties. A weighted average of

population and motel-based spending was used. ResMts

Since the model is based on spending at destination About 6 of the 9 billion in tourist spending is captured by

counties, some tourist spending is not fully included. For the region's economy (Table 5). The primary leakages

example, en route expenses not associated with an are goods purchased by tourists that are produced outside
overnight stay in a given county are not presently the region, (e.g., petroleum, souvenirs, and clothing).
included, nor are day trips from out-of-state, airfares, Tourist spending directly generates $3.2 billion in

spending for major durables, government spending, or income in the region and supports 214,000 tourism-
construction and maintenance of seasonal homes, related jobs. Michigan receives about 46% of the Lake

States Region's direct tourism income, Wisconsin 29%

Tourism Spending Estimates and Minnesota 25%.

Tourists spend about 9 billion dollars annually in the A total of $4.2 billion in tourist spending was applied to
Lake States (Table 4). The two most important market the Michigan input-output model. This spending yields
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Figure !.kTourism as a proportion of industrial output.

$2.7 billion in direct sales effects, $1.5 billion in income proportion of spending that is captured by the Michigan
and about 100,000 jobs in Michigan. In spite of a economy, the effective spending multiplier is 1.5. This

number of differences in assumptions, these results are number may be multiplied by tourist spending to
similar to statewide estimates made by the USTDC estimate total sales effects.

(1992) for Michigan. There are some considerable
differences, however, in county level estimates, generally Multipliers for Minnesota and Wisconsin are slightly
reflecting the larger contributions to tourism spending higher, increasing their shares of the region's total
that we estimate from seasonal homes and camping, tourism income. Michigan claims 39% of the $8_6

billion in tourism generated income, Wisconsin 33% and

Multiplier effects can also be estimated with the input- Minnesota 28%. Every dollar of tourism spending in
output model. Total effects reported in Table 5 are a sum Wisconsin and Minnesota generates $2 in total sales

of direct, indirect and induced effects. The tourism effects, i.e., the effective tourism spending multiplier is
output/sales multiplier for Michigan is 2.4. For every 2.0. When these secondary effects are included tourism
dollar of direct sales from tourism, an additional $0.30 is spending generates a total of $16 billion in sales, $8.6

generated through sales to backward linked industries billion in income and ahnost 400,000 jobs :in the Lake
and another $1.10 in sales comes from induced effects States. Outdoor recreation accounts for between a third
(household spending of income earned directly or and a half of this total.
indirectly from tourism). Secondary effects of tourism

The impacts on individual sectors of the economyare mostly induced, as a high percentage of tourism sales

goes to household income. After adjusting for the provide a useful validity check tbr the spending and
impact estimates. T, ' 'ouNsm s relative importance to the
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state economy can be seen by dividing total tourism We can, however, glean a number of trends for the Lake
spending impacts by measures of total sales, income or States Forest Assessment from the literature. These

jobs in each state for 1990. Using jobs as the measure of include welt documented social trends and broad national

economic activity, tourist spending in Michigan accounts and regional trends in recreation and tourism. Following

for about 55% of hotel/motel jobs, 45% of recreation/ Letterman et al., we conclude with our "Top 10 trends".
am_Jsements jobs, t5% of restaurant jobs, 6% of retail

jobs and 4% of all jobs in the State. These comparisons Ten Broad Recreation and Tourism Trends
suggest that our model is not overestimating tourism
spending. Not all hotel jobs are accounted for since the

1. Aging population
model only includes room sales, which on average

account for between 50 and 60% of hotel receipts. The The changing age structure of the population is well
consistency of these estimates helps to validate tile known. The large group of baby boomers continues to
model. This is no small matter as tourism impact studies drive a great deal of the changes in the market. The
frequently predict more jobs in some sectors than exist in needs and wants of baby boomers continue to be the
the area, usually due to inflated estimates of use or focus of a great deal of marketing effort. Baby boomers
spending, are near the age at which people tend to buy seasonal

homes, boats, and recreational vehicles. The leading
TRENDS AND FORECASTS edge of the baby boom is now 50 years old. Generally

this suggests growth in more passive outdoor recreation
pursuits like hiking, golf, and fishing. On the other hand,

Data Problems older people tend to be healthier and more active than

Quantitative indicators of trends in the Lake States their counterparts of 20 years ago. People are downhill
cannot be reported due to the lack of comparable data skiing into their 50's and even 60's. Other older adults

gathered consistently over time for recreation and are taking up or returning to bicycling, kayaking, roller
tourism. Forecasts can be made with the spreadsheet blading, and backpacking. Murdock et al. (1990)
tools presented above by entering projections or assumed document the effects of a changing age structure on
changes in any of the data or model parameters. The recreation participation.

spreadsheet models can simulate changes in recreation
activity and spending associated with changes in popula- 2. Customer diversity

tions, age structure, seasonal homes, lodging capacity, Racial and ethnic minorities are accounting for an
occupancy rates, propensities to travel, per visitor increasing share of the population, particularly around
spending averages, and selected indicators of resource urban areas. Although participation rates for minorities
availability and quality, in outdoor recreation activities continue to be well below

Even if quantitative trends could be established, they are that of the general population, minorities are representing

only useful if accompanied by a clear understanding of an increasing percentage of visitors in many areas. See
the factors that are causing the changes. The future is Dwyer (1994) for further details and implications for
rarely a simple extension of past trends. The future forest management.

depends a great deal on the policy and management Another aspect of customer diversity is the dramatic
decisions that will be made over the next 10 years. The change in the family over the past 20 years. The typical
most significant changes tend to be those that involve a visitor is no longer the traditional family with a male
change in direction or deviation from recent trends.

These rarely are predictable by quantitative models, wage earner, a female homemaker and their two to fourchildren. Customer diversity also means single parents,

Regional and national trends may or may not apply to extended families, retired couples, two income house-
any specific local area. Recreation and tourism is holds, and a variety of other kinds of "families" and

growing in some areas of the Lake States and declining groups. Changes in the family have dramatically
in others, depending on the mix of activities offered, affected the amount and spacing of blocks of leisure
local marketing efforts, and regional comparative time. These changes partly explain the trends to shorter
advantages and disadvantages. In many northern lengths of stays and smaller party sizes, as well as
_brested areas seasonal homes are contributing substan- customer preferences for more and higher quality

tially to growth; in other areas it may be motel and resort services. Some are seeking to get away and relax, others

development. Unfortunately most local areas have not the peak experiences that give meaning to their lives.
adequately measured recreation and tourism activity to Overall, people are attributing higher values to their
be able to clearly document these changes or their leisure time and, in most cases, are willing to pay more,
causes, but with higher expectations of service and quality.
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3, Economic trends management include mountain biking, use of personal
watercraft (jet skis), casino gaming and factory outlet/

The past 10 years have witnessed a fairly stable economy shopping malls. The latter two are e×arnples of indoor
with little real growth in disposable income and a activities that are bringing large numbers of visitors to
widening gap between the have and have nots. The costs tourist/fbrest areas.
to consumers of recreation and tourism have increased,

but not beyond most customer's willingness or ability to

pay. Opportunities for lower income families have likely 6, Trip patterns
declined with both increases in fees and charges on For several years, recreation, and tourism research has

public lands as well as a redirection of attention by many pointed to shorter lengths of stay and closer to home

public providers to "revenue generating" activities, trips. The time crunch has resulted ia households taking
Outdoor recreation on federal and state lands continues more shorter trips and fewer extended vacations. Long
to be largely a middle class pursuit with the poor often weekends and day trips account for an increasing portion

excluded by distance, transportation, knowledge or of leisure travel. Lor_ger trips depend quite a bit on
income and the wealthiest often choosing private continually changing airfares.
provision of recreation opportunities.

7. Leisure time crunch

4. Amenity migration Some suggest leisure time is increasing, while others see
Populations have increased significantly in high amenity a decline. Most American's have experienced a decline
areas due to elderly migration (retirement), growth in in available leisure time and are experiencing increasing

seasonal homes, and relocations of small businesses, difficulty in balancing the many demands of work,
Increases in populations in amenity rich areas have put family, and community responsibilities. The growth in
increasing pressures on public lands and recreation leisure time has fallen largely to the unemployed and
facilities and in many cases increased conflicts_between retired. American's are retiring earlier and living longer,

development and preservation interests, and between many with substantial pensions. Retirees constitute
permanent residents, seasonal residents, and tourists, increasing shares of park visitors, campers, boaters,

Retirees, seasonal home owners and other amenity anglers, and hikers. As baby boomers begin retiring

migrants often do not depend on the local community for within the next decade, even higher percentages of
_i:_ income, preferring amenity uses of nearby public lands elderly and retired people can be expected among
_ over commodities like timber or grazing. These groups outdoor recreationists. Senior discounts will need to be

also often want to "shut the door" to further growth reconsidered and programs to encourage greater off-peak

(Stynes and Zheng 1994). period use expanded.

i!_,' 5. Recreation recruitment 8. Close to home recreation

There are a number of indicators of a lack of recruitment Many people are choosing to stay closer to home for
!i_! into several traditional outdoor recreation markets, e.g., their recreation. A t the extreme are "cacoo nets", who

camping, boating, downhill skiing, and hunting. While hole up in their own homes with an increasing array of
levels of participation in these activities have been stable recreation and leisure gadgets and facilities. The number

or only modestly declining, these activities are being of neighborhood and community events is also increas-
sustained primarily by loyal participants who adopted the ing, providing greater opportunities for recreation close
activity during the 1960's and 1970's. The long range to home. Indoor recreation opportunities are growing
future of these types of activities will rest on rates of more rapidly than outdoor. There is a trend toward

recruitment of younger participants, as older participants greater programming and packaging of events relative to
will eventually drop out. In some cases increasing less structured leisure time. All of these trends run
frequency of participation by loyal participants and counter to the traditional methods of providing outdoor
retirees with more leisure time may be masking a long recreation on public lands.
range decline. Changing consumer tastes and prefer-
ences, a wider array of leisure choices, leisure time

9. Amenity vs. Commodity uses of natural resourcesconstraints, and in some cases increasing costs, make

recruitment more difficult for some activities in the The long range trend in use of natural resources contin-

current environment. Free days are one example of ues to be away from traditional commodity uses and
efforts to recruit new anglers, campers, park visitors, and toward amenity and nonconsumptive uses. Local
downhill skiers, residents, seasonal home owners and tourists value forest

resources primarily as settings for outdoor recreation andExamples of relatively new activities that have signifi-
other activities. Various publics increasingly object tocant implications for forest recreation and tourism
the use of public forest resources :for the benefit of a
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small number of commodity interests. This is particu- English, D.; Cordell, H.K. t993. Effective recreation

lady the case for members of the community with no opportunity set (EROS) index: a computable
direct economic stake in either timber or tourism. Locals measure of recreation supply. Res. Pap. SE-286.
increasingly see public forests as "their forests", de- Ashevilte, NC: U.S. Department of Agriculture, Forest
manding a greater say in forest management and policy. Service, Southeastern Forest Experiment Station.

Fridgen, J.D. 1986. Michigan State Parks study. East

10. Changing roles of public and private sectors Lansing, MI: Department of Park and Recreation

Most of the growth in recreation and tourism over the Resources, Michigan State University.

past ten years has taken place in the private sector. The Michigan Department of Natural Resources. n.d.
private sector has targeted specialized markets that can Building Michigan's recreation future. Appendix

be served at a profit and has focused on quality and B: Recreation in Michigan: users, activity, pro-
service. While public resource management agencies grams, and opportunities. Lansing, MI: Recreation
have attempted to innovate and increase service and Services Division.
quality, many are constrained by legal mandates,
declining budgets and bureaucratic problems. Partner- Minnesota Department of Natural Resources Office of

ships and privatization are two approaches that public Planning. 1983. Minnesota statewide comprehensive
agencies have used to either offer higher quality services outdoor recreation plan 1984-1989. St. Paul, MN.

or improve efficiency. These trends are likely to con- Minnesota Departments of Natural Resources and Trade
tinue. & Economic Development. 1990. Minnesota's

outdoor legacy: strategies for the '90's. Statewide
REFERENCES Comprehensive Outdoor Recreation Plan for 1990-

1994. St. Paul, MN.Commission on Minnesotans Outdoors. 1986. Recommit

to recreation: a report on Minnesota's future Murdock, S.H.; Backman, K; Hogue, M.N., Ellis, D.
outdoor recreation needs. St. Paul, MN. 1991. The implications of change in population size

Cooper, R.B." Cangelosi, D. 1985. 1983 Summer day and composition on future participation in outdoor' recreational activities. Journal of Leisure Research.

user survey. Madison, WI: Recreation Resources 23(3): 238-259.
Center, University of Wisconsin-Extension.

National Sporting Goods Association. 1991 Sports
Cooper, R.B.; Novak, R. 1980. 1980 Wisconsin camper

survey. Madison, WI: Recreation Resources Center, participation in 1990. Mt. Prospect, IL.
University of Wisconsin-Extension. Nelson, C.M. 1991. Profile of the Minnesota camping

market. East Lansing, MI: Department of Park and
Cooper, R.B.; Sadowske, P.S. 1979. Winter recreation Recreation Resources and Michigan Travel, Tourism,

visitor study. Madison, WI: Recreation Resources and Recreation Research Center.
Center, University of Wisconsin-Extension

Cordell, H.K.; Bergstrom, J.C.; Hartmann, L.A.' English, Penaloza, L.J. 1989. Wisconsin recreation survey--' 1986. Madison, WI: Recreation Resources Center,

D.B.K. 1990. An analysis of the outdoor recreation University of Wisconsin-Extensionand wilderness situation in the United States: 1989-

2040. Gen. Tech. Rep. RM-189. Fort Collins, CO: Spotts, D.M., ed. 1991. Travel and tourism in Michi-

U.S. Department of Agriculture, Forest Service, gun: a statistical profile. 2d ed. East Lansing, MI:
Rocky Mountain Forest and Range Experiment Travel, Tourism and Recreation Resource Center,
Station. Michigan State University.

Dwyer, J.E 1994. Customer diversity and the future Stewart, S.I.; Stynes, D.J. 1994. Understanding sea-
demand for outdoor recreation. Gen. Tech. Rep. sonal home use: a recommended research agenda.
RM-252. Fort Collins, CO: U.S. Department of Proceedings, Northeast Recreation Research Sympo-

Agriculture, Forest Service, Rocky Mountain Forest slum.

and Range Experiment Station. Stynes, D.J. 1995. Recreation activity and tourism

English, D.B.K.; Betz, C.J.; Young, J.M.; Bergstrom, spending estimators; spreadsheet model documen-
J.C.; Cordell, H.K. 1993. Regional demand and ration. East Lansing, MI: Department of Park,

supply projections for outdoor recreation. Gen. Recreation, and Tourism Resources, Michigan State
Tech. Rep. RM-230. Fort Collins, CO: U.S. Depart- University.

ment of Agriculture, Forest Service, Rocky Mountain Stynes, D.J.; Mahoney, E.M. 1986. 1984 Michigan
Forest and Range Experiment Station. commercial campground marketing study. East

Lansing, MI: Michigan State University.
149



Stynes, D.J.; Propst, D.M. 1994. MI-REC user's U.S. Department of the Interior; U.S. Fish and Witdlit:e
manual version 2. Department of Park, Recreation, Service; and U.S. Dep_u'tment of Commerce, Econom-
and Tourism Resources, Michigan State University. ics and Statistics Administration 1991_ Natio'nM

survey of fishing, hunting, and wildlife-associated
Stynes, D.J.; Stewart, S.I. 1991. Lake States forest recreation: Michigan, Minnesota, and Wisconsin.

resource assessment: a research strategy for Washington, DC.
recreation and tourism. East Lansing, MI: Michigan

State University. Van Pelt, L.L; Kelly, T.J. 1988_ Significance of outdoor
recreation expenditures to the state and regional

Stynes, D.J.; Zheng, J. 1994. Seasonal homes in economies in Minnesota. St. Paul, MN: Mianesota

Michigan. East Lansing, MI: Department of Park, Department of Natural Resources, Office of Planning.
Recreation, and Tourism Resources, Michigan State

University. Wisconsin Department of Natural Resources. t986.
Wisconsin recreation survey_1986. Madison, WI.

The Lake States Forestry Alliance. 1991. Forest re-
source trends and opportunities in the Lake States. Wisconsin Department of Natural Resources. 1991.
St. Paul, MN. Wisconsin statewide comprehensive outdo_r

recreation plan for 1991-1996, Madison_ WI.
U.S. Travel Data Center. 1992. The economic impact of

U.S. travel on Michigan counties 1990. Report Woodruff, D.A. 1981. Economic impact of touris_ in
prepared for the Michigan Travel Bureau. Wisconsin. Madison, WI: Division of Tourism,

Wisconsin Department of Development.
U.S. Department of the Interior, National Park Service.

1986. 1982-1983 Nationwide recreation survey.
Washington, DC.

150



Table l a,--Outdoor recreation participation rates by State

Activity Michigan Minnesota Wisconsin Region
Rate of participation

(percent participatingone or more times)

Backpack 4.5 6.5 5.9 5.3
Bicycle 31.6 38.2 34.5 33.9
Camping 29,6 32.8 29.0 30.2
Fish (Freshwater) 25.4 38.0 38.5 31.2
Fish (Saltwater) 2.1 1.5 1.9 1.9
Golf 15.4 14.5 17.0 15.6
Hiking 8.1 14.1 15.7 11.5
Hunting (Firearm) 9.8 16.1 17.6 13.3
Ski (Alpine) 6.2 7.9 5.8 6.5
Ski (Cross Country) 2.3 2.3 2.3 2.3
Swimming 33.0 33.3 37.8 34.3
Tennis 8.8 7.0 8.6 8.3
Boardsailing 0.4 0.4 0.4 0.4
Boating (Motor) 21.9 23.8 22.3 22.4
Canoeing 8.3 10.5 9.8 9.2
Ice Skating 3.0 3.0 3.0 3.0
Sailing 2.2 2.2 2.2 2.2
Water Skiing 7.5 6.8 5.8 6.9

Table lb.--Outdoor recreation participation frequency by State

Activity Michigan Minnesota Wisconsin Region

Frequency of participation

(Daysper participantper year)

Backpack 7.4 8.6 8.5 8.0
Bicycle 50.9 48.4 50.9 49.8
Camping 12.8 11.9 13.4 12.7
Fish (Freshwater) 14.1 13.6 16.0 14.5
Fish (Saltwater) 6.8 9.3 6.4 7.3
Golf 20.0 18.3 16.4 18.6
Hiking 12.6 16.1 15.5 14.2
Hunting (Firearm) 12.1 11.6 11.1 11.8
Ski (Alpine) 8.9 7.1 6.9 8.0
Ski (Cross Country) 7.3 7.2 7.3 7.3
Swimming 36.9 33.1 36. ! 35.8
Tennis 21.0 15.5 14.8 18.1
Boardsailing 9.0 9,0 8.8 9.0
Boating (Motor) 12.5 9.8 12.5 11.9
Canoeing 4.8 5.4 6.3 5.3
Ice Skating 5.7 5.7 5.7 5.7
Sailing 9.6 9.6 9.6 9.6
Water Skiing 6.8 5.3 10.0 7.3

a. Participation rate = the percentage of population in an age group participating in the activitiy
one or more times in 1990. Rates estimated from NSGA survey.

b. Frequency of participation = number of occasions (days) per year of participationfor those who
do participate at least once. Rates estimated from NSGA survey.
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Table 2.--Age specific participaton rates for Lakes States Region, 1990

MI-MN-W! Age Group

Activity 7-11 124 7 18-24 25-34 35=44 45-54 55-64 65+
RATE OF PARTiCiPATION

(percent participatingone or more times)

Backpack 7.2 7.1 7.0 9.1 5.9 3,5 2 9 0.4
Bicycle 90.9 61.9 33.0 35.8 28.0 20.6 18.7 t0.8
Camping 54.4 39.7 29,4 37,4 34,5 23,0 19.t 8,4
Fish (Freshwater) 49.4 38.7 34.7 40.2 33.8 30,6 2&9 15.6
Fish (Saltwater) 1.0 2.2 2.1 2.2 2.0 1,8 1,9 1,2
Golf 5.1 11.4 15.8 20.3 17,7 15.3 14,8 t0,7
Hiking 16.2 12.0 10.7 16,9 16.0 11.6 9,6 4.£
Hunting (Firearm) 4.1 18.5 19.3 21.0 t6.0 14.3 11,5 4,9
Ski (Alpine) 4.4 13.2 13.1 9,2 6.2 3.8 1,7 0,2
Ski (Cross Country) 1.7 2.5 2.1 3.1 2.9 2.5 2,8 0_3
Swimming 69.2 59.6 42.0 36.6 29.9 22.2 19.6 12°3
Tennis 7.2 17.9 14.7 10.8 6.3 4.5 3.5 0.9
Boardsailing 0.1 0.5 0.7 0.9 0.4 0.2 0.2 0,0
Boating (Motor) 20.0 27.0 24.4 32.7 26.3 20.5 15,6 6.8
Canoeing 8.1 14.4 11.0 13.5 10.8 9,0 3.9 2.6
Ice Skating 9.2 7.3 3.2 2.9 2.3 1,1 0.4 0,1
Sailing 1.4 2.5 2.4 3.2 2.4 2.6 1.5 0.9
Water Skiing 4.9 12.9 12.1 12.2 5.1 2,4 1.2 0.2

FREQUENCY OF PARTICSPATION

(Days perparticipantper year)

Backpack 6.63 10,12 10.03 6.81 8.66 8.84 8.18 8,26
Bicycle 77.85 61.46 46.90 41,43 38.90 47,38 66.66 64.79

_ Camping 9.71 11.06 11.42 9.81 11.68 13.91 16.61 18.27

Fish (Freshwater) 10.39 13.15 15.20 15.60 14.75 16.21 19.02 18.76

Fish (Saltwater) 5.59 5.93 11.67 7,13 6.12 9.33 11,95 9.57Golf 9.17 17.47 12.72 11.81 15.41 24.24 25.28 38,91
Hiking 9.47 11.06 12.92 10,96 14.31 15.80 18.32 23.36
Hunting (Firearm) 4.19 9.75 13,02 12.97 14.49 9.52 14.12 18.17
Ski (Alpine) 7.91 7.81 10.43 6.75 6.95 8.61 10.38 4.43
Ski (Cross Country) 6.15 9.50 8.95 6,55 7.55 6.45 5.80 7,20
Swimming 37.01 35.14 29.51 27.02 30.97 34.12 44.73 51.12
Tennis 13.76 18.67 14.16 12.64 15.76 24,13 26.64 34,82
Boardsailing 1.50 3.25 10.50 8.25 5.15 15.00 10.80 16,00
Boating (Motor) 11.35 10.90 10.67 10.81 12.31 13.44 13,08 12.22
Canoeing 4.31 4.81 5.14 5.36 5.78 4.95 5.27 6.42
Ice Skating 7.95 7.25 5.20 5.30 6.10 4.70 4,70 5.45
Sailing 10.60 9.10 7.50 8.00 9.95 9,75 11.40 11,75
Water Skiing 6.04 6.81 7.81 6.93 7.50 7.74 4.46 8,81
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Table 3.---Outdoor recreation participation estimates by State

Activity Michigan Minnesota Wisconsin Region

.......... Person days of participation at destinations (O00's) ..........

Backpack 1t 3 62 99 273
Bicycle 134,t 73 63,373 70,995 288,541
Camping 8,777 5,368 10,085 24,228
Fish (Freshwater) 28,656 13,941 20,696 63,293
Fish (Saltwater) 127 59 64 250
Golf 20,917 9,832 11,339 42 089
Hiking 23,070 11,547 19,137 53 754
Hunting (Firearm) 6,770 3,032 5,323 15 124
Ski (Alpine) 2,215 t ,059 1,832 5 106
Ski (Cross Country) 1,281 511 885 2 657
Swimming 93,627 44,459 53,503 191 588
Tennis 9,943 4,615 5,438 19 996
Boardsaiting 861 464 669 1 994
Boating (Motor) 19,277 8,761 12,545 40 583
Canoeing 5,344 2,664 3,516 11,524
tce Skating t ,513 713 819 3,045
Sailing 1,303 578 829 2,710
Water Skiing 1,888 1,246 t ,532 4,666
All Activities 359,856 172,280 219,287 751,423
Excluded Activitiesa 258,661 122,278 141,276 522,215
Total Resource-Based 101,196 50,001 78,011 229,208

aBicycling, golf, tennis, and swimming are omitted as only marginally related to forest resources.

Forest-based and city versions of these activities cannot be separated.
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Table 3A.--Person days of participation by activity, Michigan circa ,1990 (O00's _fperson d_ys)

Michigan totals Person days generated at origins

Activity Days Local Day trips Overnight trips
generated participation outside county outside county

Backpack 2 085 2,085
Bicycle 136090 129,286 1,361 5,444
Camping 17 762 17,762
Fish (Freshwater) 25 023 15,014 8,007 2,002
Fish (Saltwater) 1 077 108 969
Golf 19 250 18,287 481 481
Hiking 11908 10,717 357 834
Hunting (Firearm) 8 776 4,849 1,566 1,044
Ski (Alpine) 2,427 485 777 1,165
Ski (CrossCountry) 757 605 76 76
Swimming 81,945 80,306 1,475 1{54
Tennis 9,402 9,307 47 47
Boardsailing 215 118 10 87
Boating (Motor) 19,395 10,667 873 7,855
Canoeing 3,419 1,880 769 769
Ice Skating 1,358 1,290 34 34
Sailing 1,512 831 68 612
Water Skiing 2,462 1,354 111 997
All Activities 344,861 284,998 16,120 42,427
Excluded Activitiesa 246,686 237,186 3,364 6,136
Total Resource-Based 98,175 47,812 12,756 36,291

Michigan totals Person days at destinations Ratio

Activity Seasonal Motels Campers Over-night Day trips Total days Days generated/
homes total from outside at dest. days received

Backpack - 113 113 - 113 18.53
Bicycle 2,112 471 704 3,286 1,601 134,173 1.0t
Camping - 8,777 8,777 - 8,777 2.02
Fish (Freshwater) 2,590 1,353 553 4,495 9,147 28,656 0.87
Fish (Saltwater) - - 127 127 8.50
Golf 1,452 565 47 2,064 566 20,917 0.92
Hiking 4,409 4,710 2,815 11,933 420 23,070 0.52
Hunting (Firearm) 70 136 8 215 1,707 6,770 1.30
Ski (Alpine) 561 409 970 760 2,215 1.10
Ski (Cross Country) 547 55 602 74 1,281 0.59
Swimming 6,416 2,355 2,815 11,586 1,735 93,627 0.88
Tennis 293 283 5 581 55 9,943 0.95
Boardsailing 540 169 23 732 11 861 0.25
Boating (Motor) 6,294 1,353 115 7,763 847 19,277 1.01
Canoeing 1,748 717 91 2,556 907 5,344 0.64
Ice Skating 183 - 183 40 1,513 0.90
Sailing 315 68 23 405 66 1,303 1.16
Water Skiing 314 73 23 410 124 1,888 1.30
All Activities 27,844 12,716 16,110 56,670 18,189 359,856 0.96
Excluded Activitiesa 10,273 3,674 3,570 17,516 3,958 258,661 0.95
Total Resource-Based 17,571 9,042 12,540 39,153 14,231 101,196 0.97

aBicycling, golf, tennis, and swimming are omitted as only marginally related to forest resources.
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"]['able3B o--Person days of participation by activity, Minnesota circa 1990 (O00's of person days)

Minnesota teta;s Person days generated at origins
Activity Days LocaJ Day trips Overnight trips

generated participation outside county outside county

Backpack 811 - - 811
Bicycae 64,t41 80,934 641 2,566
Camping 10,073 - - 10,073
Fish (Freshwater) 11,744 7,035 3,787 942
Fish (Saltwater) 499 - 50 449
Golf 9,009 8,558 225 225
Hiking 5,588 5,029 168 391
Hunting (Firearm) 3,739 , 2,066 667 445
Ski (AJpine) 933 187 298 448
Ski (Cross Country) 292 232 30 30
Swimming 38,385 37,618 691 77
Tennis 4,343 4,300 22 22
Boardsailing 101 56 5 41
Boating (Motor) 7,746 4,257 349 3,140
Canoeing 1,729 951 389 389
Ice Skating 640 608 16 16
Sailing 603 331 27 244
Water Skiing 1,705 938 77 691
All Activities 162,080 133,099 7,422 20,998
Excluded Activitiesa 115,879 111,410 1,579 2,889
Total Resource-Based 46,201 21,689 5,843 18,109

Minnesota totals Person days at destinations Ratio

Activity Seasonal Motels Campers Over-night Day trips Total days Days generated/
homes total from outside at dest. days received

Backpack - 62 62 62 13.11
Bicycle 993 247 444 1,684 755 63,373 1.01
Camping - - 5,366 5,366 5,366 1.88
Fish(Freshwater) 1,210 1,098 340 2,647 4,259 13,941 0.84
Fish(Saltwater) . - 59 59 8.50
Golf 683 297 30 1,009 265 9,832 0.92

Hiking 2,073 2,472 1,775 6,320 197 11,547 0.48
Hunting (Firearm) 26 96 5 127 839 3,032 1.23
Ski (Alpine) 209 288 497 375 1,059 0.88
Ski (Cross Country) 204 38 242 37 511 0.57
Swimming 3,017 1,236 1,775 6,028 813 44,459 0.86
Tennis 138 148 3 289 26 4,615 0.94
Boardsailing 252 137 14 403 5 464 0.22
Boating (Motor) 2,940 1,098 71 4,109 395 8,761 0.88
Canoeing 797 385 57 1,239 474 2,664 0.65
Ice Skating 86 - 86 19 713 0.90
Sailing 147 55 14 216 31 578 1.04
Water Skiing 165 31 15 211 97 1,246 1.37
All Activities 12,941 7,626 9,970 30,537 8,645 172,280 0.94
Excluded Activitiesa 4,831 1,928 2,251 9,010 1,858 122,278 0.95
Total Resource-Based 8,110 5,698 7,718 21,526 6,787 50,001 0.92

a Bicycling, golf, tennis, and swimmingare omittedas only marginally relatedto forest resources.

155



Table 3C.wPerson days of participation by activity, Wisconsin circa 1990 (000 _ of person days)

Wisconsin totals Person days generated at origins

Activity Days Local Day trips Overnight trips
generated participation outside county outside county

Backpack 1,414 - t ,414
Bicycle 70,716 67,180 707 2,829
Camping 8,047 - 8,047
Fish (Freshwater) 18,333 9,800 5,22(; 1,307
Fish (Saltwater) 548 - 55 493
Golf 9,657 9,!74 241 241
Hiking 6,087 5,479 183 426
Hunting (Firearm) 5,587 3,619 1,169 779
Ski (Alpine) 1,632 326 522 784
Ski (Cross Country) 513 410 52 52
Swimming 42,184 41,340 759 84
Tennis 4,832 4,783 24 24
Boardsailing 142 78 6 57
Boating (Motor) 10,805 5,943 486 4,376
Canoeing 1,613 887 363 363
Ice Skating 710 674 18 18
Sailing 837 461 38 339
Water Skiing 2,039 t, 121 92 826
All Activities 183,677 151,276 9,942 22,459
Excluded Activitiesa 127,389 122,478 1,732 3,179
Total Resource-Based 56,288 28,798 8,210 19,281

Wisconsin totals Person days at destinations Ratio
Activity Seasonal Motels Campers Overnight Daytrips Total days Days generated/

homes totat from outside at dest. days received

Backpack - - 99 99 - 99 14.28
Bicycle 1,423 705 855 2,983 832 70,995 1.00
Camping - - 10,085 10,085 - 10,085 0.80
Fish (Freshwater) 1,798 1,443 659 3,900 6,996 20,896 0.79
Fish (Saltwater) - - - 64 64 8.50
Golf 978 848 57 1,882 284 11,339 0.85
Hiking 2,970 7,054 3,420 13,444 215 19,137 0.32
Hunting (Firearm) 41 172 7 220 1,484 5,323 1.05
Ski (Alpine) 329 515 844 662 1,832 0.89
Ski (Cross Country) 321 69 390 65 865 0.59
Swimming 4,322 3,527 3,420 11,269 893 53,503 0.79
Tennis 198 423 6 627 28 5,438 0.89
Boardsailing 375 180 27 582 9 869 0.2 t
Boating (Motor) 4,371 1,443 137 5,951 651 12,545 0.86
Canoeing 1,209 896 111 2,217 412 3,516 0.46
Ice Skating 123 123 21 819 0.87
Sailing 219 72 27 318 50 829 1.01
Water Skiing 207 43 26 276 134 1,532 1.33
All Activities 18,884 17,388 18,937 55,209 12,802 219,287 &84
Excluded Activitiesa 6,921 5,502 4,338 16,760 2,038 141,276 0.90
Total Resource-Based 11,964 11,886 14,599 38,449 10,764 78,011 0_72

a Bicycling, golf, tennis, and swimmingare omitted as onty marginally retated to forest resources.
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Table 4,--7?)urism spe_zding by state and market segment ($millions)

Segment Michigan Minnesota Wiscensin Total Percent

Motel 1,696 961 1,230 3,888 43%
Campers 22t 94 171 486 5%
SeasonN Homes 917 368 527 1,812 20%
Visiting Friends & Relatives 850 385 450 1,685 19%
DayTrips 550 250 300 1,100 12%
Torn Tourism Spending_ 4,234 2,059 2,678 8,971 100%

aExcludes airfares, spending en route and aHday trips within the county of residence (50 miles or less).
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Table 4A.--Tourism spending estimates by county, Michigan 1990 ($O00's)

County lViotei Camp Seasonal Visit Day Total PCT of
home F&R trips T_O_

Michigan 1,696,196 220,536 917,160 850,000 550,000 4,233,893 1_5%
29% 4% 16% 15% t 0% 73%

County Motel Camp Seasonal Visit Day TotaJ PCT of
home F&R trips TIC

Alcona 1,173 21098 23,541 928 418 28,158 22.3%
Alger 12,814 918 6,503 820 3,063 24,1t 8 9.5%
Allegan 9,478 9,802 9,555 8,277 3,506 40,6 t 7 t .4%
Alpena 7,724 882 7,602 2,799 2,219 21,226 2.4%
Antrim 31,639 1,241 23,006 1,663 7,504 65,052 15.3%
Arenac 1,220 2,427 10,135 1,365 500 15,647 5.3%
Baraga 3,016 304 3,997 727 807 8,852 5.0%
Barry 842 4,414 8,019 4,577 933 18,784 2.0%
Bay 7,630 1,121 1,373 10,216 3,561 23,901 0.8%
Benzie 4,820 1,505 15,411 1,116 1,283 24,133 9.5%
Berrien 29,870 4,722 18,682 14,757 9,858 77,889 1.3%
Branch 6,404 5,354 9,041 3,795 2,078 26,673 2.5%
Calhoun 18,855 4,426 1,617 12,435 6,323 43,655 1.0%
Cass 603 3,833 11,022 4,524 870 20,852 2.4%
Charlevoix 25,251 1,118 18,978 1,963 6,092 53,402 7.1%
Cheboygan 13,029 4,551 20,290 1,957 3,296 43,123 10.2%
Chippewa 15,891 2,381 16,755 3,164 4,146 42,336 7.7%
Clare 1,420 3,437 40,597 2 282 694 48,429 10.8%
Clinton 1,082 557 161 5 293 1,104 8,197 0.8%
Crawford 15,705 2,932 16,430 1 121 3,773 39,962 17.9%
Delta 16,358 569 8,442 3 455 4,299 33,123 3.1%
Dickinson 8,527 509 5,912 2 454 2,347 19,748 1.6%
Eaton 17,051 1,789 617 8 493 5,639 33,589 1.9%
Emmet 54,259 2,047 21,472 2 290 12,778 92,846 10.8%
Genesee 39,023 4,742 3,314 39363 16,128 102,570 0.6%
Gladwin 892 812 23,066 2002 528 27,300 7.9%
Gogebic 9,751 995 8,855 1651 2 497 23,749 7.6%
Grand Traverse 118,042 2,706 16,150 5 877 30 474 173,250 7.1%
Gratiot 7,641 998 371 3 565 2 324 14,899 1.1%
Hillsdale 1,897 2,251 6 349 3 972 1 076 15,545 1.t %
Houghton 8,445 346 8 460 3 241 2 455 22,947 3.8%
Huron 3,670 1,781 17 850 3 196 1356 27,853 2.6%
Ingham 45,975 2,518 1453 25 779 15 669 91,394 0.7%
Ionia 1,318 1,963 1365 5215 1 145 11,005 0.9%
Iosco 14,270 2,956 27 901 2 762 3 710 51,599 4.9%
Iron 2,318 811 9 044 1 205 725 14,103 4.8%
Isabella 19,650 444 3 266 4 995 5,301 33,655 2.2%
Jackson 13,384 10,898 7,745 13 694 5,563 51,284 t.1%
Kalamazoo 12,536 2,332 2 579 20,430 6,440 44,316 0.7%
Kalkaska 1,471 684 16983 1,234 536 20,909 4.7%
Kent 110,218 3,61! 5 716 45,780 34,972 200,297 1.2%
Keweenaw 2,118 612 4494 156 510 7,889 31.1%
Lake 1,067 1,946 26 114 785 371 30,283 3t .0%
Lapeer , 2,592 3,041 2 601 6,837 1,699 16,769 1.0%
Leelanau 18,703 2,126 20.443 1,511 4,521 47,305 16.4%
Lenawee 3,499 8,393 7620 8,365 2,153 30,030 1.0%
Livingston 7,110 2,970 6 901 10,575 3,489 31,045 1.2%
Luce 2,057 838 3 892 527 556 7,869 4.5%

POT of TIC = percent of total industrial output
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Table 4A (continued)

County Mote_ Camp Seasonal Visit Day TotN PCT of
home F&R trips TIO

Mackinac 47,241 1,684 14,137 976 10,960 74,998 34.5%
Macomb 50,154 952 2,213 65,602 23,156 142,077 0.4%
Manistee 7,963 2,491 t 5,660 t ,945 2,t35 30,194 5.3%
Marquette t 7,132 1,167 19,987 6,482 5,333 50,102 2.6%
Mason 10,297 4,440 14,921 2,335 2,732 34,725 4.1%
Mecosta 4,958 4,219 11,456 3,412 t ,686 25,729 &7%
Menominee 2,129 562 6,045 2,279 855 11,869 1.5%
Midland 20,163 1,036 1,751 6,918 6,t62 36,030 0.5%
Missaukee 993 1,147 11,824 1,111 407 i5,481 6.5%
Monroe t4,984 3,740 1,226 12,217 5,724 37 890 t .0%
MontcNm 883 2,431 10,049 4,852 987 19 202 1.4%
Montmorency 2,622 981 20,467 817 732 25 618 16.3%
Muskegon 10,348 5,667 4,914 14,538 4,940 40 406 0.9%
Newaygo 1,041 5,107 17,700 3,493 803 28 144 2.9%
Oakland 195,758 12,221 10,735 99,088 64,989 382 791 0.7%
Oceana 2,620 5,724 12,264 2,053 931 23 593 4.6%
Ogemaw 1,594 1,863 23,848 1,708 64t 29654 8.2%
Ontonagon 10,734 442 4,277 810 2,585 18847 3.6%
OsceNa 419 1,942 16,307 t ,842 394 20 904 4.0%
Oscoda 955 1,049 18,984 717 334 22 039 17.7%
Otsego 22,933 1,247 15,586 1,642 5,510 46 918 6.9%
Ottawa 37,057 7,283 7,258 17,170 12,046 80,814 t.1%
Presque Isle 1,786 858 t2,785 t,257 612 17 297 6.4%
Roscommon 9,399 2,433 44,436 1,808 2,442 60 518 18.9%
Saginaw 38,198 1,573 848 19,381 t 2,689 72.690 1.3%
St. Clair 1,374 5,947 8,068 759 4,926 21.075 0.5%
St. Joseph 11,959 3,922 5,184 6,380 2,762 30 207 1.4%
SaNlac 3,614 1,762 t2,177 t3,315 2,498 33 364 2.4%
Schoolcraft 21,005 1,000 6,237 5,387 3,606 37 235 18.2%
SNawassee 7,566 463 410 3,65t 1,417 13 506 0.9%
Tusco_a 962 442 2,601 5,075 1,041 10 120 0.9%
Van Buren 9,414 2,813 12,289 6,407 3,189 34,111 1.9%
Washtenaw 84,351 3,075 3,927 25,873 25,282 142,507 1.0%
Wayne 278,744 1,590 4,297 193,101 100,952 578,684 1.9%
Wexfo rd 12,537 3,559 10,613 2,410 3,257 32,376 4.0%
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Table 4B.--Tourisrn spending estimates by county, Minnesota 1990 ($O00's)

State Motel Camp Seasonal Visit Day Tota_ PCT of
home F&R trips TtO

Minnesota 961,168 94,450 367,927 385,000 250,000 2,058,545 t .20%
47% 5% 18% 19% 12% t 00%

County Motel Camp Seasonal Visit Day Tota_ PCT of
home F&R trips T_O

Aitkin 1,944 1,747 23,454 1,093 520 28,758 12.46%
Anoka 5,561 394 1,302 21,440 4,496 33, t 92 0.53%
Becker 12,865 3,266 14,532 2,453 2,748 35,864 5.68%
Beltrami 8,581 2,640 6,013 3,026 2,055 22,294 2.75%
Benton 2,708 422 522 2,656 908 7,216 1.05%
Big Stone 264 300 1,407 553 134 2,658 1.76%
Blue Earth 7,209 1,404 903 4,756 2,089 t 6,361 0.77%
Brown 6,322 900 102 2,375 1,540 11,239 0.84%
Carlton 2,789 1,522 3,430 2,575 906 11,201 1.28%
Carver 2,585 259 277 4,216 1,140 8,477 0.4'7%
Cass 30,792 5,753 33,569 1,918 5,936 77,966 20.56%
Chippewa 1,263 43 168 1,164 400 3,039 0.8t%
Chisago 1,358 1,190 3,129 2,686 663 9,026 1.24%
Clay 5,968 562 249 4,437 1,810 13,025 1.15%
Clearwater 480 420 1,848 731 199 3,678 2.23%
Cook 17,794 1,757 7,186 340 3,305 30,382 29.96%
Cottonwood 494 0 56 1,117 264 1,931 0.4t%
Crow Wing 34,950 3,931 38,486 3,894 7,016 88,277 6.88%
Dakota 27,121 574 770 24,219 8,885 61,569 0.70%
Dodge 113 113 53 1,384 244 1,906 0.47%
Douglas 22,649 2,441 9,783 2,523 4,547 41,942 4.70%
Faribault 615 552 214 1,490 345 3,216 0.59%
Fillmore 1,449 2,309 382 1,828 552 6,520 1.15%
Freeborn 5,818 754 252 2,909 1,535 tt ,267 1.06%
Goodhue 11,952 1,615 882 3,581 2,764 20,794 1.28%
Grant 351 602 1,337 550 148 2,988 1.87%
Hennepin 354,813 1,745 4,914 90,852 92,238 544,562 0.93%
Houston 947 1,411 294 1,628 423 4,702 1.27%
Hubbard 7,888 2,158 12,243 1,315 1,654 25,258 8.48%
Isanti 983 936 2,037 2,281 535 6,771 1.28%
Itasca 14,186 3,377 18,557 3,596 3,175 42,890 3.89%
Jackson 2,552 797 350 1,028 617 5,343 1.72%
Kanabec 455 1,003 3,409 1,127 259 6,252 2.17%
Kandiyohi 8,213 1,572 5,940 3,411 2,054 21,189 1.81%
Kittson 294 526 602 507 132 2,061 1.32%
Koochiching 8,148 550 4,673 1,434 1,721 16,526 2.27%
Lac Qui Parle 1,347 158 161 785 353 2,805 0.81%
Lake 8,044 1,702 6,559 916 1,618 18,839 7.44%
Lake of the Woods 8,975 1,169 4,298 359 1,698 16,498 12.74%

• Le Sueur 3,186 1,406 2,947 2,045 890 10,455 1.48%
Lincoln 219 240 214 606 135 1,414 0.90%
Lyon 4,804 331 49 2,181 1,201 8,566 0.76%
Mahnomen 1,334 348 123 444 260 2,508 2.27%
Marshall 1,124 310 1,652 967 180 4,232 1.55%
Martin 135 86 714 2,016 1,357 4,309 0.52%

i

i

160



Table 4B (continued)

County NotN Camp Seasonal Visit Day Total POT of
home F&R trips TiO

Mc keod 5,638 845 336 2,819 68t 10318 0.56%
Meeker 572 511 3,570 1,834 393 6881 1.13%
Mille Lacs 7,006 2,158 5,747 1,643 1,546 18 099 3.29%
Mordson 2,708 1,116 5,324 2,605 900 12 652 1.79%
Mower 2,375 1,039 105 3,290 953 7 762 0.84%
Murray 230 492 1,817 850 176 3 564 1.13%
NicoHet 992 310 525 2,471 567 4 864 0.59%
Nobles 4,051 384 88 1,769 1,001 7 292 0.89%
Norman 375 5 98 702 177 1 356 0.68%
OImsted 75,840 1,133 480 9,369 15,374 102 195 1.99%
Otter Tail 7,557 3,557 28,046 4,463 2,105 45 727 3.03%
Pennington 3,927 38 126 1,171 882 6 145 1.31%
Pine 3,156 3,281 15,337 1,871 860 24 505 6.33%
Pipestone 1,361 230 56 923 378 2 948 1.08%
Polk 3,172 691 3,101 2,860 1,023 10 847 1.04%
Pope 1,751 1,164 4,365 946 462 8,688 3.38%
Ramsey 64,037 34 1,705 42,748 18,636 127,157 0.50%
Red Lake 750 269 74 398 190 1,681 1.60%
Redwood 2,461 281 133 1,518 680 5,073 1.10%
Renville 2,016 48 231 1,555 608 4 458 0.79%
Rice 4,432 1,157 2,013 4,328 1,484 13413 0.86%
Rock 263 199 32 863 184 1 540 0.52%
Roseau 2,572 569 1,621 1,322 668 6 752 0.97%
Saint Louis 56,070 4,898 38,661 17,442 13,073 130 145 2.06%
Scott 5,54t 1,757 518 5,090 1,839 14 745 0.89%
Sherburne 2,078 1,123 2,783 3,691 965 10 640 1.17%
Sibiey 300 48 42 1,264 255 1 910 0.54%
Stearns 22,272 3,118 8,323 10,453 5,765 49,931 1.25%
Steele 1,593 660 354 2,704 720 6,031 0.40%
Stevens 1,494 0 168 936 402 3,000 1.21%
Swift 356 180 245 944 213 1,937 0.71%
Todd 1,843 929 6,762 2,056 658 12 248 1.77%
Traverse 165 24 644 393 91 1 317 1.03%
Wabasha 789 1,682 1,932 1,737 414 6 555 1.40%
Wadena 1,205 336 1,372 1,158 390 4 460 1.32%
Waseca 960 816 280 1,591 419 4 066 0.50%
Washington 17,886 1,030 1,855 12,839 5,351 38 960 1.05%
Watonwan 255 101 179 1,028 210 1 772 0.37%
Wilkin 225 36 77 661 145 1 144 0.61%
Winona 6,003 953 312 4,209 1,780 13 256 0.80%
Wright 3,007 1,570 8,414 8,046 1,511 20 548 1.38%
Yellow Medicine 315 386 49 1,028 220 1 998 0.59%
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Table 4Co--Tburism sales estimates by county, Wisconsin 1990 ($O00's)

State Motem Camp Seasonag Visit Day Total PCT of
home F&R trips T_O

Wisconsin 1,230,260 171,000 527,104 450,000 300,000 2 678,364 2.09%
31% 4% 13% 12% 8% 100%

County Motel Camp Seasonat Visit Day Tota_ PCT of
home F&R trips T_O

Adams 11,997 5,102 20,822 1,478 2,440 4t ,839 1&23%
Ashland 7,195 1,049 5,047 1,500 1,566 t 6,357 .4.63%
Barron 19,144 3,403 10,133 3,753 4,127 40,558 4.13%
Bayfield 28,426 2,366 15,505 1,297 5,4t 5 53,009 35.39%
Brown 32,811 840 1,211 17,820 8,971 6t,653 t .01%
Buffalo 1,767 674 721 1,251 532 4,944 1.55%
Burnett 12,639 2,182 20,545 1,220 2,515 39,101 18.72%
Calumet 1,622 156 1,089 3,113 815 6,795 0.69%
Chippewa 8,881 3,247 3,983 4,806 2,425 23,342 2.00%
Clark 1 638 1,166 3,528 2,893 782 10,007 1.19%
Columbia 25118 5,359 5,450 4,169 5,289 45,384 4.44%
Crawford 3 035 1,394 2,916 1,465 799 9,610 2.64%
Dand 74 374 2,774 2,888 33,980 19,265 133,281 1.41%
Dodge 7 163 912 3,325 7,056 2,486 20,942 1.04%
Door 72 591 7,726 22,372 2,381 13,673 118,743 25.47%
Douglas 13 523 1,937 10,738 3,870 3,118 33,185 3.88%
Dunn 2 907 929 1,309 3,335 1,087 9,567 1.42%
Eau Claire 20 750 1,361 1,271 7,869 5,106 36,356 2.07%
Florence 2 425 442 6,510 425 514 10,318 16.62%
Fond du Lac 16 381 3,516 3,007 8,310 4,381 35,594 1.35%
Forest 6 585 1,478 12,516 806 1,339 22,723 21.09%
Grant 5 476 1,805 1,509 4,556 1,761 15,106 1.63%
Green 4 031 1,066 539 2,796 1,203 9,635 1.t8%
Green Lake 13 908 2,222 5,380 1,733 2,832 26,075 7.17%
Iowa 3 084 1,733 1,586 1,841 871 9,114 2.17%
Iron 20,380 643 6,808 583 3,824 32,238 50.13%
Jackson 4,417 2,114 3,126 1 532 1,063 12,25t 3.98%
Jefferson 7,034 4,620 3,290 6 270 2,332 23,546 1.15%
Juneau 9,700 5,899 8,526 1 997 2,107 28,229 5.35%
Kenosha 14,229 694 7,963 11725 4,557 39,t67 1.59%
Kewaunee 3,710 1 502 1,134 1 740 968 9,055 2.23%
La Crosse 26,242 2 035 798 9 044 6,307 44,425 1.84%
Lafayette 562 1 082 249 1 473 348 3 714 0.96%
Langlade 6,408 1 042 9 079 1 808 1,473 19809 5.27%
Lincoln 10,166 1 382 8 824 2 505 2,277 25154 4.07%
Manitowoc 12,623 1 337 1 950 7 425 3,546 26881 1.38%
Marathon 16,879 1 382 2 538 10,597 4,853 36249 1.t4%
Mannette 13,073 3 005 29 862 3,748 3,016 52703 4.59%
Marquette 6,809 5 419 9 706 1,153 1,438 24525 9.88%
Menominee 0 0 1 848 334 56 2 237 0.46%
Milwaukee 134,535 394 2 118 87,833 39,244 264 122 0.97%
Monroe 6,649 2,822 1 124 3,343 1,773 15,711 1.99%
Oconto 7,002 2,186 23 331 2,786 1,745 37,050 4.97%
Oneida 58,266 3,864 39 421 2,953 11,148 t15,651 19.85%
Outagamie 17,040 0 623 12,798 5,249 35,710 &82%
Ozaukee 3,951 252 781 6,700 1,839 t 3,522 0°70%
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Table 4C (continued)

County Mote_ Camp SeasonN Visit Day Total PCT of
home F&R trips TmO

Pepin 787 194 581 654 253 2 469 1.59%
Pierce 1,638 718 508 3,015 802 6 681 1.12%
Polk 7,661 2,285 16,219 3,195 1,933 31 292 4.25%
Portage t4,679 1,483 2,398 5,678 3,631 27 867 2.15%
Price 9,379 689 8,323 1,447 1,957 21 795 5.17%
Racine 13,474 1,277 3,329 16,010 5,133 39 223 0.81%
Richland 1,317 682 1,029 1,816 510 5 154 1.32%
Rock 21,071 4,140 1,740 12,782 5,984 45 717 1.05%
Rusk 5,220 984 5,828 1,390 1,186 14 607 4.08%
Saint Croix 6,456 2,609 945 4,566 1,942 16 518 1.65%
Sauk 55,792 10,109 6,713 4,314 10,923 87 851 7.67%
Sawyer 46,237 4,049 23,884 1,309 8,674 84 153 48.84%
Shawano 8,014 2,218 6,902 3,431 2,037 22 602 3.45%
Sheboygan 18,542 3,962 2,608 9,580 4,622 37 314 1.20%
Taylor 1,269 530 2,359 1,721 519 6,398 1.13%
TrempeNeau 2,778 1,073 613 2,335 897 7 696 1.23%
Vernon 3,389 811 1,467 2,357 1,013 9,036 1.89%
ViJas 83,319 5 434 40,712 1,658 15,514 146 637 64.68%
Walworth 51,633 3 120 26,971 6,970 10,605 99 298 6.49%
Washburn 17,923 2 107 13,314 1,278 3,491 38 113 18.17%
Washington 7,725 1,942 2,457 8,738 2,869 23 731 0.99%
Waukesha 30,241 1 085 4,298 28,096 10,213 73 933 0.76%
Waupaca 8,094 5,820 7,914 4,259 2,190 28 277 2.26%
Waushara 6,167 4 090 13,601 1,805 1,429 27 091 8.82%
Winnebago 19,465 11328 4,008 12,977 5,723 53,500 1.01%
Wood 12,848 1 747 1,400 6,752 3,475 26,222 1.10%
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Table 5.--Tourism economic impacts by State

impact Measure Michigan Minnesota Wisconsin Total

Direct Effects
Sales ($MM) $2,709 $1,470 $1,771 $5,950
Income ($MM) $1,475 $795 $934 $3,204
Jobsa 94,442 50,787 69,090 214,319

Total Effects
Sales ($MM) $6,200 $4,448 $5,431 $16,0"79
Income ($MM) $3,348 $2,430 $2,876 $8,654
Jobsa 155,839 103,565 138,462 397,866

aJobs are not full time equivalents.

Table 6.--Tourism job impacts by sector and State

Sector Group Michiqan Minnesota Wisconsin
.......... Percentof all jobs, 1990..........

Manf/Prod 1 1 1
Trans and Services 2 3 4
Recreation 45 15 22
Hotel 55 52 60
Eating& DrinkingEstab. 15 14 19
Retail 6 6 7
Government 0 0 0
Total 4 4 5
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Demographic Trends and Forest Resource Implications
for the Lake States

Katy S, Weiler and Joseph % O'Leary _

INTRODUCTION cover can be either reversible or irreversible. Changes in

forestland acreage are attributable to two processes:

Forests and forest resources are intricately linked to the shifts between agriculture and forestry and permanent
loss to development (Alig and Wear 1992). Deforesta-human populations that surround them. They are an

important natural resource for a variety of industrial and tion through conversion for cultivation purposes is often
nonindustrial uses. Their importance goes far beyond indirectly related to population growth (Ooi Jin Bee
their relationship with industry and into the realm of 1987, Castro 1988, Ehui and Hertel 1989, Harrison t991,

ecology, aesthetics, and recreation. Prassad 1992).

Loss of forestland is a concern. Although much attention Deforestation is a global issue and several broad gener-
has been aimed at the high rate of deforestation in alizations have been made about the relationship between

tropical and developing countries, it is an important issue population growth and the removal of forests. The
in developed :nations as well. The relationship between highest rates of population growth and deforestation are

developing countries' population and detbrestation is occurring in Latin America, Africa, and Asia and,
currently a major area of research. Research of this kind therefore, most of the concern and research has been
can serve as a fbundation for investigating the relation- focused on these regions (Ehui and Hertel 1989, U.N

ship between developed nations' forest resources and 1990, Myer and Turner 1992, Shaw 1992). It is a

population, generally accepted in this literature that population
growth affects land use (Bilsborrow and Ogenda 1992,

The relationship between population demographics and Boyden and Dovers t992, Myers 1992, Myer and Turner
forest resources is complicated. Population migration is 1992, Reid et al. 1993). There is a strong global correla-
a demographic phenomenon that affects forestlands in tion between modem population growth and annual
the United States, but which is not investigated in change in land cover (Myer and Turner 1992, Shaw

developing nations. This study is designed to investigate 1992). Specifically, there is significant statistical
the relationship between population demographics and evidence suggesting that population growth strongly
forest area in the Lake States region of the United States. contributes to forest clearing (Myer and Turner 1992,

We are specifically interested in the relationship between World Watch Institute 1988).
population density, growth, urbanization, and migration
on forest and timberland in Michigan, Minnesota, and Although it is clear that population growth is related to
Wisconsin. deforestation, the relationship is intricate and often

ambiguous. Several studies at a national level can help

LITERATURE REVIEWED tease out the intricacies of this relationship. In India, a
significant effect of population growth is the increased
demand for agricultural lands. Between the 1950's and

There are two kinds of changes in tree cover-clearance the late 1970's, there was a net increase of 25 million ha
and change of condition (Myer and Turner 1992). For of agricultural lands. This increase was accompanied by
the purposes of this study we are concerned with the a 22.4 million ha loss of forestland. It is estimated that in
clearance and conversion of forest cover. Deforestation the next 10 years, the amount of land in cultivation will
can be defined as the complete clearing of tree forma- increase by 21 million ha. It is postulated that this
tions and their replacement by some other use of the land increase will be at the expense of tbrestland (Prassad
(Ooi Jin Bee 1987). Clearance and conversion of forest 1992). Research in the Philippines had similar findings.

Deforestation is attributed to two primary factors--large
scale commercial exploitation and the demand for the

The authors are Graduate Research Assistant and
land. The underlying factor of forest loss is attributed to

Professor, respectively, Department of Forestry and population growth and is manifested in its increased
Natural Resources, Purdue University, W. Lafayette, IN demand for cultivatable land (Ooi Jin Bee 1987). Both
47907.
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of these studies expressed population growth as the trends should be understood. The relationship b_tween

number of people and largely ignored a measure of land use and populations growth is a compIica_ed one.
* 'Spopulation density. Susan Harnson _ (199 I) research in Population demographics and migratior_ pa_terns ir_tlhe

Costa Rica measured both the effects of population United States _e very differeat from those in developing

growth and population density on the clearing of land. nations. Population growth rates are not as high and
She found that the connection between population migration is more pronounced°

growth and deforestation is closely related to factors of
land use. Deforestation is linked to land clearing for Throughout most of the twentieth cent'ary and _:_e_brethe

farm and range land. 1970's, population growth was generally higher in
metropolitan areas than in rural or nonmetropolitan areas

The connection between population density and loss of (Beale and Fuguitt 1978, Johnson 1989). Nonmetropol-
forestland is less clear. In some regions of the country itan America typically grew slowly because gains from

there was a strong negative correlation between the natural increases were offset by substar_tiat emigration
amount of forestland and population density; in other (Fuguitt et al. 1989). During this time peri(_d migration

regions of the country there was no correlation. In was predominantly from nonmetropolitan areas to
southern Kenya, historical records gave evidence that as metropolitan ones (Beate and Fuguitt 19"78,Beale 1975,
population density increased, people moved in search of Engels and Forstall1985, Fuguitt et al. 1989)_ In the
farmland. The subsequent result of this movement was 1970's, this trend changed and suddenly nonmetropolitan
the clearing of forestland for cultivation (Castro 1988). areas had widespread increases in population growth rates

(Johnson 1989; Long and DeAre 1982, 1988; Beale and

These studies suggest that there is a relationship between Fuguitt 1978). Population gains in nonmetropolitan

population growth and deforestation. Growing popula- counties exceeded those of metropolitan areas and were
tions indirectly cause deforestation as their need for largely the result of changes in migration patterns (Beale
cultivatable land increases. The relationship between 1975). Nonmetropolitan and rural areas experienced

population density and loss of forest cover is more increases in population growth rates due to immigration
ambiguous. In some cases, as populations become more (Beale 1975). An important feature of this "population

.......... dense there is an increase in deforestation; in other cases turn-around" is that nonmetropolitan counties that are notthis relationship does not appear to be true. A factor not contiguous to metropolitan ones also showed increases in

,::_ considered directly in any of these studies is the loss of population growth rates. These counties had growth
!i} forest cover due to development and urbanization. This rates that surpassed those of metropolitan areas for the

is an important variable because loss of forestland to first time (Fisher and Mitchelson 1981). This phenom-

development is essentially permanent (Alig and Wear enon suggests that nonmetropolitan population increases
1991). were not only the result of a continued decentralization

of cites into adjacent counties. Changes in the settlement
The history of forests and deforestation in the United process seem to embody a component that is independent
States is rich and complex. The majority of deforestation of large urbanized areas (Fisher and Mitchelson I98 t).
took place in this country between the years 1850 and

1900. Mostly, forests were timbered for industrial uses In the 1980's, the magnitude of nonmetropolitan popula-
such as energy, shipbuilding, buildings, fuel, and tion increases diminished from those of the 1970's_

firewood. A substantial amount of land was also con- Between 1980 and 1987, metropolitan growth rates again
vetted for agricultural purposes. Forests in the Lake exceeded those of nonmetropolitan counties. However,

States were essentially cleared between 1860 and 1890. nonmetropolitan counties still had growth rates that were
The early 1900's was a period of reversion for much of higher than those seen historically. N onmetropolitan
the land. Agricultural lands were abandoned and counties that are adjacent to metropolitan .areas had
subsequently reverted to their original cover type. population gains that were greater than nonmetropolitan

However, not all land was allowed to revert. Much of counties not adjacent to metropolitan centers (Johnson
the land stayed in cultivated forms and much of it was I989). Several authors believe that the "population turn-

taken up by other uses such as development and urbaniza- around" was over in the 1980's (Engels and Forstall
tion. An analysis of the timber situation in the United 1985, Long and DeAre 1988). However, Johnson (t989)

States shows that the number of acres of commercial, does not believe this is true. The population growth
timberland increased until the early 1960's and then it trends of the I980's do not suggest a reversion to
began dropping off again (Maxwell et al. 1985, Williams substantial migration losses characteristic of nonmetro-

1989). The relationship between population and forestland politan counties (Johnson 1989). Viewing the demo-
has not been well studied in this country, graphic trends of the 1980's in a historical context

reveals that growth trends continued to run contrary to
In order to investigate the relationship between tbrestland long term patterns (Johnson 1989). Although nonmetro-
and population in the United States, recent population politan counties had slower growth rates in the t 980's
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than in the 1970's, these counties had growth rates higher migration to wilderness counties as economic variables

than typically found in the historical trends_ (Rudzitis n.d.).

Several factors are attributed to the atypical nonmetro- Looking at the Issue of Values

politan population growth trends of the 1970's and t980's

(Johnson 1989, Fisher and Mitchelson 1981.). Two of the As we are challenged by a search for new perspectives in
factors cited are particulm'ly pertinent to the effects of forestry, we recognize that society's views and valuing of
population movement on land use and land cover conver- natural resources is dynamic and that will have a
sion. (1) Counties on the periphery of metropolitan areas profound effect on the way in which land and resources
experienced an increase in growth. There was a spill-over are viewed. The literature would suggest that values
of population from metropolitan counties into adjacent associated with natural resources have been changing,

nonmetropolitan ones. This trend of population growth often dramatically, over the last 20 years. The changes
affects the amount of land that is converted as it is have become so important as to suggest a movement
developed. (2) There seemed to be a shift in the relative toward new paradigms that better describe the relation-

value placed on economic and non-economic factors used ships between changing values and natural resources
in migration decisions (Johnson 1989, Fisher and (Catton and Dunlap 1978, Dunlap and Van Liere t978,
Mitchelson 198t). This shift in values manifested itself in Albrecht 1982, Lyden 1988). Lyden (1988) describes
a search for a better qctaIity of life obtained from resource this well:
amenities (Johnson 1989, Fisher and Mitchelson 1981)

and is an important component to understanding the "In the natural resource field, some commentators

relationship between population growth and forest feel that even those values which nearly everyone

resources, has agreed to in the past are changing. What
might be termed as the Dominant Social paradigm

The search for a better quality of life as a factor in (DSP) applicable to this field consists of a belief in
migration was established by several researchers and has abundance and progress, devotion to growth and

important implications for resource management. Edward prosperity, faith in science and technology,
Ullman (1954) was one of the first researchers to draw commitment to a laissez-faire economy and

attention to environmental preference in interregional limited governmental planning, and private

migration. He theorized that migration could be explained property rights .... This perspective is now being
by preferences for a "pleasant" climate and a desirable challenged by a New Environmental Paradigm
natural environment (Ullman 1954). Since this perspec- (NEP) stressing limits to growth, the balance of
rive was presented, research on specific environmental nature, and the finite nature of natural resources..

preferences supports the hypothesis that the natural In some parts of the country the NEP may have
environment is important to individuals when making replaced the DSP as the dominant frame of
migration decisions (Svart t976). There is little disagree- reference in natural resource public policy
ment that amenities add to the value of property (Gillard decision making. Whether or not this has oc-
1981). Several researchers have been able to show this curred, it :isclear that society no longer brings a
(Gitlard 1981, Rudzitis et aL 1981, Diamond 1980, uniform set of values to the decision making

Harrison and Rubenfiel 1978). An amenity can be process. As a result we not only see disagreement
defined as a nontradabte, location-specific good (Tolley and conflict occurring in public decision-making,
1974, Graves and Linneman 1979, Rudzitis n.d.), but also confusion about the sources of the

Examples of amenities are clean air, climate, parks, low disagreement?'2
pollution levels, scenery, and recreation opportunities
(Rudzitis n.d.). Rudzitis (n.d.) examined factors respon- Kluckhohn and Strodbeck (1961) note that values that

sine for growth in counties adjacent to a federally influence people's behavior stem from different ways of
designated wilderness. These counties are among the thinking about life and the world around us. They can be
fastest growing in the United States. Presently there are influenced by both experience and information, but tend
a total of 277 wilderness counties in 38 states and the to exist in terms of a relatively stable and continuous

majority of these counties are not within 50 miles of a foundation upon which opinions are based. They tend to
metropolitan area. In addition, these areas grew at a rate be difficult to change, and are relatively persistent over
double that of nonmetropotitan areas as a whole time.
(Rudzitis n.d.). This fast rate of growth appeared in the
t970's and continued into the 1980's despite the slower Potter and Norvitle (198 l:179) in a broad based investi-

rate of growth seen in other nonmetropolitan counties in gation of the literature tend to support the position above
this time period (Rudzitis n.dJ. It was clear that non- and suggest the following:
economic variables were as important in explaining

:' Lyden t988:844
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"... (T)he consensus appears to be that values are o Public _Jsevalues (rec_eatio_, t<._i_.;*__;
conceptions of the desirable that help to guide _ Spiritual values.

decision making, and they usually contain criteria
for preferences by providing codes or standards Comm_Ji_y Vah._e_;
for conduct. They are believed to be general and

abstract concepts, and thus they, themselves, are tn the context of Potter and Norville"_ t 198_) resea_ochon
not directly observable but must be inferred from social values, commodity values w,av_,._ reflect several

the behavior they elicit. They are also thought to areas including material comfort, eco_:_omk: beneiSt, and

be enduring, stable, and teamed." progress and growth. MacCteery (19911 i__dicates that
the history and development of the nation were highly

An important theme in trying to understand possible value interdependent with products that came from the forest--
differences in forestry and natural resources has been the fuel, lumber, timber, buildi_g mate rial s *\'_rhouses, barns,

comparison between urban and rural background, and fences, and even wildlife habitant. The emphasis on
Fortmann and Kusel (1990) note that conflicts over natural the commodities that couki be taker_ from the forest is

resource issues and management are argued to be related underscored by training in forest managemen_ that

to the "environmentalism of new residents of urban origin emphasized business. Davis ( 1966: l) quoted the Society
and long standing residents." These studies appear to of American Foresters 1958 defir_ition of %rest manage-
favor the NEP paradigm noted earlier in that urban origin ment:
people have urban environmental attitudes that translate to

support for land preservation in a natural state and in "The application of business methods arid technical

limitations or prevention of commodity use on rural lands. forestry principles to the operation of a forest
Rural residents are said to support commodity use on property."
wildlands, and conflicts emerge when these views are

brought together for resolution. Other research has also While he did suggest other opportunities that could be
linked stronger concern toward environmental issues with pursued on a forest property, these often were presented

urban residence and higher levels of education. Fortmann in the context of being auxiliary to timber production.
and Kusel (1990) provide a concise summary of this Emphasis on concepts like community stabiiity in the
discussion, but also take issue with the more classic early twentieth century underscored a s(×:ial welfare role
findings about urban and rural differences. Dunlap (1987, for forests. Sufficient timber cotlk_ be made available %r

1991) has noted a growing concern in the United States local industu on a sustaining basis to :be sure that an area
with environmental issues that appears to transcend would be able to maintain its economic and social

measures like urban and rural. Fortmann and Kuset note stability. Hence, the early emphasis on timber produc-
that their data points toward more agreement than differ- tion was viewed as a vehicle for progress and growth.
ence in forest environmental attitudes, with greater support

for pro-environmentalist positions. The suggestion is that The literature on Americans' views toward commodity
many long-standing rural residents had these views in the values would not suggest that material i.nterest has

first place and that the arrival of people who had lived in declined, in fact, the country has gone through a recent
urban areas before, but who were willing to be outspoken well-documented period of interest in "me." However,

against pro-commodity issues, gave a platform for these as Machlis (1991) points out, the view about %rests and

people to express their views. The argument is that their historical uses apFears to be af_)cted by a proximit,¢
organizations like the Forest Service gave greater attention

to population growth on non-metropolitan areas andto the pro-commodity interests through informal contacts
proximity to forest areas (aesthetic values), lack of

and more recently in a formal manner through the public support for Forest Service management objectives,
participation process, shifting values within the forestu profession, greater

interest in quality of life, more pubtic in voIvernent, andPotter and Norville's (1981) examination of social values
greater scientific intervention. Although the population

indicate that there could be a broad range that might be changes that Machlis identified were in the western part
identified. However, in terms of concern about natural of the United States, the same patterns are also evident in
resources, there appear to be six that are of greatest the East and Somh, and have been described in various

interest. These social values are classified (Stankey and studies of forest land change. Following Potter and
Clark 1992) into at least six different categories: Norvitle's (I.981) description of values that include

conceptions about what is desirable, the changes noted

, Commodity values (timber, range, minerals, water); above broaden the audiences and the variety of views
° Amenity values (nature, scenery, life style); about desirable outcomes, thus placing more value
, Environmental quality values (air, water quality); orientations on the table for considerati(m.
" Ecological values (biodiversity, endangered species);

168



Er_viro_'_mental Quality In a recent article in Science, Brown (1992:200) notes:

Awarer_ess by the pLlbtic about the environment grew "... U.S. government support for basic research
during the t96©'s, and appeared to peak around the 1970 has reflected a widespread but weakly held
Earth Day celebration. Dunlap (I987) notes that while sentiment that the pursuit of knowledge is a

public support for environmental concerns appeared to cultural activity intrinsically worthy of public

decline somewhat, it remained strong through energy support... Politicians--always on the lookout for
crises, economic discontinuities, and tax revolts. In fact, miracle cures to sell to the public--have enthusias.-

several authors have noted that environment has emerged ticatty embraced research as the key to a brighter
to become one of the persisting concerns of the American future... Today... the uneasy alliance between

public with even some signs of growth (Anthony 1982, scientists and politicians is beginning to come
Mitchell 11980,Ladd 1982, Dunlap 1991). Some concern unglued."
was expressed about the impacts of the Reagan presi-

"Andency on environmental concern, but research appears to excessive cultural reverence for the objective
indicate that (t) support was strengthened rather than lessons of science has the effect of stifling political

diminished, (2) polls documenting this support could be discourse, which is necessarily subjective and
used to support environmental legislation (e.g., Clean value laden. ''4
Water Act and Ctear_ Air Act), and (3) failure to provide
support for this area could be politically dangerous Dealing with biodiversity issues, Raven and Wilson
(Dunlap 198'7). (1992) also reporting in Science, outlined a 50-year plan

in 10-year increments to conduct biodiversity surveys

Dunlap (1991) followed up his observations about that aim at the ultimate full identification and biogeogra-
environmental concern polls noting that the trends phy of all species. Placed in the context of concern for
continued to support the findings he reported in 1987 economic well-being and stagnation, it is challenging to
with support appearing to grow stronger. He reports: think that ecological values and science would rank

higher than economic values in the political arena. This

"Used intermittently in New York Times/CBS polls is underscored by Brown's (1992) observation that
since 1981, the fourth item asks respondents to despite 50 years of increasing government support for
agree or disagree with a ve_ strongly worded research, the standard of living in the United States is
statement: 'Protecting the environment is so declining.

important that the requirements and standards
cannot be too high, and continuing environmental The value of science and its contribution to ecological
improvements must be made regardless of cost.' values will continue to be under pressure as skepticism

about scientific programs (basic vs. applied; time frame;Agreement with this statement rose steadily over

the past decade, with the result that in 1990 three- cost; outcome expectations, etc.) continues to be an issue.
fourths of the public was expressing agreement and

only one-fifth was expressing disagreement. ''3 Public-Use Yalues

EeologkM Values In the post-World War II era, outdoor recreation partici-
pation grew exponentially, at rates that far exceeded

The growth in concern about ecological values, on the those in the prewar period (O'Leary et al. 1990). For
one hand, is related to issues about environmental quality many citizens, the ability to get outside and be involved
and, on the other, the changing role of science. Concerns in outdoor activities was growing in importance, and the

about biodiversity, ancient forests, endangered species, access to automobiles, greater income, growing popula-
and a host of other resource-related questions are all tied tions, and vacation time fueled the growth. National

into a web of both public and professional values. The commissions were formed to address these changes and
National Research Council (1990) has called for a greater resources were made available to improve access and use

of public resources. Agency reports and the Statisticalrole for scientists in communicating knowledge for use

by policy makers. Machlis (1991) describes an explicit Abstract of the United States underscore the continued
attempt in the New Perspectives program of the U.S. growth in all, federal land management agency recreation
Forest Service to include scientists in management based visitation from the 1950's through the 1980's. All the
decisions, analysis that has been done about future projections tend

to suggest that participation is expected to grow, although
the basis for change could be different from what we've
seen in the past (Dwyer 1993).

3Dunlap 1991:12 4Brown 1992:201
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Although one of the values associated with recreation use cultural resources. In the context of n._raIareas, amenity
of public lands is associated with "re-creation" and resources were identi_:?ed as those aspects of the rural

refreshment of the spirit (often linked to preparation for environment that provide beauty and pIeasure (Sha_;er
work), the participation levels have also reflected and Siehl t990). The outcome of _hese activities were
significant economic value. In addition, while tourist successful enough to influence the final version of the

activities have always had a close interdependency with Farm Bill in Congress where amenity resources and rural

resource areas, increased attention to economic impacts development were linked and i_cluded_ The emphasis on
and revitalization of communities and regions appears to beauty and pleasure further underscores _he rise of

have refocused attention again on the value of recreation amenity values either viewed as being complementm 7 or
and travel. In fact, agencies such as the U.S. Forest in competition with commodity values,
Service, Bureau of Land Management, and National Park
Service have explicitly begun to develop their roles not Spiri_ua_ Values
only in terms of domestic participants, but also in terms of

international travelers. This same pattern is also apparent An emerging and prominent demand fbr public wildtands
for state agencies such as the Department or Divisions of is defined by the spiritual values associated with the on-
Tourism. However, while decisions are made to increase and off-site use of forests and other natural areas, in a

the visitors to a state, there is often little discussion that workshop designed to explore the emerging role of
includes resources agencies in how this might affect their spiritual values in wildland management, [),j vet et al.
actions. (1992:5) note:

In addition, there are some national studies (President's "While the spirituality-related values of natural

Commission on Americans Outdoors 1986) that suggest areas might not be any more important today than
the emergence of citizens that value leisure as their highest they always have been, interests in and concerns

pursuit, and work is pursued to support that direction, about these values are now being articulated more

Although the literature suggested 30 years ago that this clearly and stronger and by a broader array of interest
would happen because of an increase in leisure time and a groups than in the past. It is a type of resource 'use'
decrease in work, other factors appear to be influencing that pro-active, creative, and responsible resource

this phenomenon, managers must attend to more than they have to
date."

Amenity Values

Of greatest interest is that the issue of spiritual values
Perhaps one of the key influences of public uses such as and tbrests continues to emerge in a variety of sources.

_'i:' recreation and tourism has been a growing interest in the Schroeder (1992)identifies spiritual values showing up
_i__ amenity values of the forest and associated resources. As as legitimate multiple uses in the Yourrza!of Forestry

_._ more people had the opportunity to visit resource areas, (Salwasser 1990), the National Research Council (1990)
interest also grew in making areas more attractive and report on forestry research, and in the technical dendrol-F
improving scenery. In fact, the area has become so ogy text of Hartowe and Harrar (1958) describing theimportant that it has lead to a growing area of investigation sense of reverence and awe when entering the outdoor
called "Visual Resource Management." Although much of cathedral of a giant sequoia grove. However, he also
the early work in this area tended to focus on streams and notes one of the emerging challenges fbr the resource

i road corridors, the effort has broadened to include timber professional in dealing with the growth in spiritual
harvest areas, important and v valued environmental values.
attributes in different settings, landscape views, scenic

beauty, etc. This is a growing area of concern, and as "... (T)he arguments for a land ethic are mostly
Schroeder (1992) indicates amenity values include not abstract and intellectual, and are o_en j ustified
only quantitative components, but also qualitative solely of material human benefits... But the

meanings that involve perception, judgment, thought, educational process _br natural resource profession--
emotion, imagination, and intuition. These themes als ignores the intuitive/feeling aspects of human
appear to also have growing legal standing as environ- experience, and focuses almost exclusively on a
mental and aesthetic quality are receiving greater rational/thinking approach "5
protection (Smardon and Karp 1993).

This issue is underscored in the _Workshop on Spiritual
In a meeting held in 1991 addressing amenity resources Values of Forests and Other Natural Areas" held in Santa
and rural economic opportunities (Shafer and Sieht
1990), the concepts associated with amenities were

identified as including natural, historic, and wildlife s Schroeder t992:5
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Fe, New Mexico, in 1992 where concerns were ex- PRELXM1[NARY INVESTIGATIONS

pressed both about the growth and emergence of this area
and the challenge in measurement and understanding. Methods
The concern with this growth is how managers will

manage o:rpolicy makers make policy with so little
known about the interface between values and manage- We analyzed Michigan, Minnesota, and Wisconsin

separately to better understand the varying demographic
ment patterns between these states. We performed the analysis

SUMMARY on a county-by-county basis. The Forest Statistics
publications published by the North Central Forest

Experiment Station were used as a source of information
Nonmetropolitan population growth is an important on forest land (Raile and Smith 1983, Raile 1985, Miles
source of land conversion and loss of natural resources and Chen 1992). Forest land was calculated as the

(Dunphy 1988). tn fact, population deconcentration has percentage of kilometers squared per county. The Forest
been the primary force shaping changes in urban land use Statistics used were taken from the most recent forest

in the United States in the last 50 years (Long and DeAre inventory for that state. Michigan's forest statistics
1983). Urban land consumption in metropolitan counties (Raile and Smith 1980) were taken from its fourth forest

occurred at half the rate of urban land consumption in inventory completed in 1980 and published in 1983.
nonmetropolitan counties (Vesterby and Heimlich 1991). Wisconsin's forest statistics (Raile 1985) were taken

Nonmetropolitan growth consumes almost two times the from its fourth inventory completed in 1983 and pub-
amount of metropolitan land consumption (Zeimetz et al. lished in 1985. Minnesota's forest statistics (Miles and

1976, Vesterby and Heimlich 1991). Forestlands Chen 1992) were taken from its fifth forest inventory

contributed more than one-quarter of the land converted completed in 1990 and published in 1992. Census data
for urban purposes in the 1980's (Vesterby and Heimlich was gathered from the Census Bureau's summary tape
1991). files, 3a (Bureau of Census 1990).

Can this broad ranging literature be integrated to formu- We analyzed several demographic factors in relation to

late a comprehensive understanding of the effects of percent forest area to investigate how movements in
population growth on forest resources and provide a population interact with forest cover. The first variable
foundation for research? Population growth and delores- we investigated was population density. Population
tation are causally related on a global scale. This density was measured as the number of persons per
relationship is prominent in developing nations because kilometer squared per county. It was not clear from the
population growth rates are higher than in developed literature how population density affects forest cover.
nations. Population growth is indirectly related to However, we expect that as density increases forest area
deforestation through land conversion. Forest lands are should decrease. We did a Pearson's correlation on

converted for agricultural crops and pastures. Land population density and percent forest area to investigate
conversion for urban uses is not welt studied in develop- this relationship.
ing nations. The relationship between population density
and land clearing is ambiguous. In some studies there The second population parameter we investigated was
appeared to be a correlation and in others there didn't, the number of people living in urban and rural settings.

Research in developing nations can serve as a foundation County population can be divided into three categories:
for research on the relationship between forest cover and urban, rural, and rural-not-farm. Urban is defined as

population in developed nations. However, demographic places with 2,500 or more persons in incorporated areas,
and land conversion dynamics are drastically different in census designated places of 2,500 or more persons, and
these two types of countries. Growth rates in the United other territory included in urbanized areas. Rural farm
States are not nearly as rapid as they are in developing comprises of rural households on farms. Farms are

nations and migration and its effects on urbanization and defined as places in which $1,000 or more of agricultural
development appears to play a more prominent role in products are sold per year. Rural-not-farm comprises the
defbrestation. Urbanization is an important source of remaining rural residences (Bureau of Census 1990). We
forest conversion. Migration from metropolitan locali- expect that as the number of people living in an urban
ties to nonmetropolitan areas is an important phenom- setting increases, forest area will decrease. Similarly, we

enon because nonmetropolitan growth consumes more expect that as the rural farm population increases, forest
land than metropolitan growth. Forest resources may be area will decrease. However, we expect that as the
a source of attraction in migration decisions putting population of rural-not-farm residents increases that
pressures on these resources, forest area would also increase. The literature shows that
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urbanization and cultivation are sources of %rest To understand the relationship betwee_ population

conversion. Rural populations not living on farms are growth and percent fbrest land, we examined the

not expected to be a source of land conversion. We did a population growth of counties with a high percentage of
Pearson's correlation to investigate these parameters, forest land. We looked at both counties that had above

50% forest area and counties that had above 75% fbrest

The third population parameter we investigated was a area. We also examined the population grow_:h of
measure of population change. We measured population counties with nationat forest lands. We divided the

growth as the percent change from 1980 to 1990. This counties into those with or without national forest land.
parameter investigates disparate county growth. The If national forest is an attracting amenity, then the
literature defines fast-growth counties as those that grew presence of national _brest in a county could serve as an
by 25% and 25,000 people (Vesterby and Heimlich attraction in migration decisions.
1991). Very few counties qualify as fast-growing by this
definition. Due to a disparity between states' county RESULTS

population growth and percent forest area, we used

different category divisions for each state. For Michigan, Michigan
we divided percent change into three categories: a
decrease, no change to a 15% increase, and above 15% Michigan's population in 1990 was 9,295Z_X) (United
increase. We divided percent forest cover into two States Bureau of Census 1990). This was an increase of
categories: below 50% forest land and above 50%forest 107,000 people and a 1.1% change from the 1980

land. For Minnesota, we divided percent population population (United States Bureau of Census 1980). The
change in the same manner as Michigan, but we changed :meancounty change was a 4% increase with a range
the percent forest area categories. Mean percent forest between 29% and -13%. There were no fast growing
area for Minnesota was 19%. Therefore, we considered

counties by definition, although Ottawa County was
percent forest area high if it was above 30%. For

close. It grew by 30,0_ people and a 19% increase.
Wisconsin, we used the same forest categories but

There were t8.4 million acres of tbrest land in Michigan
changed the population categories. The mean percent in 1980 that accounted for 51% of the state's land in

county change in Wisconsin was 3% and the fastestgrowing county grew at 17%. We divided population 1980. This was a slight decrease from the 1966 forest
change into three categories: decrease, between a 0 and inventory in which there were 19.4 million acres of forestarea that accounted for 53% of the state's land.
8% increase, and above an 8% increase. We did a chi-

square test for each state on percent forest land and The Pearson's correlation on percent forest area showed
percent change to investigate this relationship. We that as population density increased percent forest cover
created tables for all three states using the same catego- decreased (R = -0.3588; p = 0.0009). This was not a
ries as Michigan to facilitate comparison between states.

particularly strong correlation and looking at the

scatterplot of these variables it is noticeable that the
relationship is not linear but curvilinear (Figure 1.1).
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The Pearson's correlation between percent forest land negative percent change. Keweenaw, Luce, and

and urban, mrat farm, and rural-not-farm parameters Ontonagon had a substantial negative change that was
revealed interesting results. The strongest negative greater than 10%.
correlation was between the rural farm population and

percent forest land (R = -0.85; p = 0.0001). However, Counties that had national fbrest land present had a 4%
there was also a strong negative correlation between the increase which was equal to the state average. Four of

rural-not-farm population and percent forest land as well these counties had above 15% increase: Chippewa,

(R = -0.70; p = 0.0001). There was a negative correta- Crawford, Grand Traverse, and Otsego. While an
tion between the urban population and percent forest land increase occurred in some of these counties, many of

(R = -0.28; p = 0.009), but it was not as strong as the them had a negative population change. However,
other variables. Ontonagon is the only county that had a substantial

population loss.

A contingency table for percent forest area and percent

growth revealed that eight counties fell into the high Minnesota
growth and high percentage of forest land category. A
chi-square test failed to reject the independence of these Minnesota's 1990 population was 4,375,000, a 7%
variables (_2= 2.423; p = 0.298). In order to investigate increase from the 1980 population of 4,105,000. There

this relationslhip further, it was important to look at the were 269,000 more people in Minnesota in 1990 than
eight counties that had a large percent change between 1980. However, the mean percent county change
1980 and 11990as well as a large proportion of forest land between 1980 and 1990 was a i% decrease. The

(Table 1.1). None of these counties were standard maximum percent county change was an increase of 41%
metropolitan statistical areas, five had a population and the minimum percent change was a decrease of 205

change greater than 20%, five had greater than 75% (Bureau of Census 1990). In 1990, Minnesota had 16.7
forest land, and {'our had national forest land present, million acres of forest land which was 335 of the 51
None of these counties were fast growth counties by million acres of the state's area. Forest area in this state

definition, increased by 0.7% since the last forest inventory in 1977
(Miles and Chen 1992).

We investigated counties with a very high percentage of
forest land (greater than 75%) and national forest land to The Pearson's correlation on population density and

get an understanding of the population trends in these percent forest area is plotted in Figure 2.1. The plot
counties. Overall, counties that had a greater than 75% looks similar to the plot of these variables for Michigan

forest land in the state had an average 2% growth. This but not as pronounced. In fact, the correlation coefficient
was lower than the state average of 4%. However, for Minnesota was -0.14 with a p-value of 0.21. This

several of these counties had greater than 15% increase, suggests that there was not a relationship between
These counties were Chippewa, Crawford, Kalkaska, population density and percent forest area in this state.
Montmorency, Otsego, and Roscommon. None of them
were standard metropolitan statistical areas. Crawford The Pearson's correlation that we computed for the

and Otsego counties had national forest lands. Several of urban, rural farm, and rural not farm population param-
the counties with greater than 75% forest area had a eters gave us different trends than the Michigan data.

The correlation between urban population numbers and

Table i. 1._Michigan counties with greater than 15% growth and 50%forest area

County Standard Percent PopuSation Percent National
metro, change change forest forest

stat. area

Chippewa no 19% 5,575 74% yes
Crawford no 30% 2,795 85% yes
Grand Traverse no 17% 9,374 52% yes
Kalkaska no 23% 2,545 76% no
Missaukee no 21% 2,138 59% no
Montmorency no 19% 1,444 86% no
Otsego no 20% 2,964 80% yes
Roscommon no 21% 3,402 75% no
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Minnesota Density and Percent Forest Area

1.00

0.90

o 0.80

_. 0.70

° i0.60
©
¢ 0.50
< 0.40

0.30 >

0.20
IA, 0.10 o o

0.00 o o

0.00 200.00 400.00 800.00 800.00 1000.00 1200.00 1400.00

Density {Persons/kmsq per county}

Figure 2.1.--Minnesota density and percent forest area.

forest area was very small (R = -0.09; p = 0.37) suggest- counties that was a standard metropolitan statistical area

ing that there was no relationship between these vari- and its population decreased by 110%. Half of these
ables. There was a relatively strong negative correlation counties had national forest lands and they were the only

between rural farm populations and percent forest area counties in the state that had national forest land. These

(R = 0.43; p = 0.0001). There was a moderately positive counties had an even greater population decrease of 5%.
correlation between the rural not farm population and Beltrami and St. Louis Counties both had national forest

percent forest area (R = 0.28; p = 0.008). land within their borders.

A contingency table using the categories defined showed Counties with greater than 75% forest area had an even
that no counties fell into the high growth, high percent- greater population decrease. These five counties--Cook,

age of forest land category. Subsequently, a chi-square Itasca, Koochiching, Lake, and St. Louis--had an
test rejected the independence of these variables (chi- average 9% decrease.

square - 6.5; p = 0.03). Minnesota had 11 counties that
had a growth of greater than 15%. All were standard Wisconsin
metropolitan statistical areas except one and they all had

less than 20% forest area except one. Roseau county was Wisconsin's population in 1990 was 4,892,(X_X?which
the exception. None of these counties had national forest was an increase from 4,709,(XX) in the t980 census. This
lands and three were truly fast-growing counties by the was a 4% increase. The average county percent change
definition given in the literature. These counties were between 1980 and 1990 was 3%. The maximum growth
Anoka, Dakota, and Washington. These three counties was an increase of 1t7%and the minimum change was a

had less than 15% forest land. decrease of 9%. There were no fast growing counties by
definition in Wisconsin and only three counties had a

Looking closer at the counties that had a high percentage greater than 15% change. There were 15.4 million acres
of forest land and national forest lands, we see that of forest land in 1.983which was 44% of the land area.
generally there was a decrease in population in these This was a 3% increase from the 1968 estimate of 14.9
counties. Fourteen counties had greater than 50% forest million acres of forest hind.
land and their average percent population change was a

decrease of 2%. The fastest growing county was As population density increased, forest land decreased (R
Beltrami that had a t0% increase. This was a relatively = -0.33; p = 0.005). The plot of these two variables
high increase considering the average for the state was a revealed the same trend as in Michigan and Minnesota.

1% decline. St. Louis County was the only one of these The relationship appears to be curvilinear rather than
linear (Figure 3.1).
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Figure 3.1 .--Wisconsin density and percent/brest.

The relationship between percent forest land and urban, and greater than 50% forest area--Adams and

rural farm, and rural not farm populations was more Menominee. Neither of these counties were standard
similar to Michigan than Minnesota. As the number of metropolitan statistical areas and neither had national
people living in an urban setting increased, the percent forest lands. Menomonee County had 92% forest land.
forest land decreased (R = -0.33; p = 0.004). This same There were no fast growing counties as defined by the
relationship was true for the rural farm and rural not farm literature.

variables (R = -0.52; p = 0.0001; and R = -0.51; p =
0.0001, respectively). Investigating counties that had a high percentage of

forest land and national forest land we see that these

A contingency table of percent forest land by percent counties grew at a rate slower than the state average.
change revealed that there were four counties that have Counties with greater than 50% forest land averaged a
above 50% forest ]and and above 8% population change. 2% increase. The state average was 3%. Counties with
The chi-square test failed to reject the independence of national forest land also had a 2% increase. There were
these variables @hi-square = 1.66; p = 0.435). We four counties that had greater than 50% forest land and a
created a table with the same parameters as the Michigan greater than 10% increase in population (Table 3.1).

contingency table for the purposes of comparison. There These counties were Adams, Florence, Menomonee, and
were two counties that had a greater than 15% growth Sawyer.

Table 3.1 .Wisconsin counties with greater than 10% growth and 50%forest area

County Standard metro. Percent Population Percent Nationa_
stat area change change forest forest

Adams no 17% 2,225 57% no
Florence no 10% 418 8t% yes
Menomonee no 15% 517 92% no
Sawyer no 10% 1,338 80% yes
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FUTURE INVESTIGATIONS Bi]sbon'ow, Richard E_; ()genda_ ()koth. t992, Poptatao
tion-driven changes in land t_se in devek_ping
countries. Ambio. 21 (1): 37-.45.

The pattern of metropolitan and nonmetropolitan county
growth has been an important area of demographic
investigation in the past two decades. These growth Boyden, Stephens; Dovers, Stephen. _992.. Natural
trends will continue to be of interest in the 1990's. resource consumption a_d its environmental

Population movement between metropolitan and impacts in the western world-impact of _r capita
nonmetropolitan counties has repercussions for natural consumption. Ambio. 21 (1): 63o69_
resources, especially forest resources. We will examine
the metropolitan and nonmetropolitan growth trends for Brown, George. 1992. Rational science, irrational
these states. It would appear from the preliminary reality: a congressionM perspective on basic reo

investigations that each state will have different trends, search and society. Science. 258(October): 2(X)-20t.

It is evident in the literature that there is a relationship Bureau of the Census. 1980_ Census of the population:

between population movement and resource amenities, general population characteristics. Summary Tape
Environmental amenities are an important factor in Files 3a. Washingtom DC: U.S. Departme_t of Corn-

migration decisions. The above results vary between merce.
states, but forest land and national forest land in particu-

lar do not appear to correlate with high county growth Bureau of the Census. 1990. Census of the population:
rates. Although, there are several counties that do have a general population characteristics. Summa_ Tape
high growth rate and a high percentage of forest land. Files 3a. Washington, [)C _U.S. Department of Corn-
We will investigate these counties further. Recreation merce.
amenities can also be a source of attraction when people

are making migration decisions. Future investigations of Castro, Alfonso. 1988. Facing Karingya: a socioeco,
these data will involve examining migration parameters nomic history of resource use and forestry interven-
in relation to recreation resources, tion in S. Kenya. Santa Barbara, CA: University of

California. Ph.D. Dissertation.

Population movements and forest resources are location
dependent. We will be examining the spatial and Catton, W.; Dunlap, R. 1978. Environmental sociology:

locational relationship of these variables. It will be a new paradigm. American Sociologist. I3(t).

! helpful to display this information on state maps to view
the locational relationship of these counties. Davis, Kenneth. 1966. Forest management. New York:

McGraw-Hill Book Co.
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Updated Estimates of Jobs and Payrolls in Tourism and Forest

Products Industries in The Lake States

Larry D. Pedersen and Daniel E. Chappelle 1 }

i

INTRODUCTION
2. Forest products is currently the larger of the two _.:

A major effort was made to estimate employment and sectors as shown by essentially all of these measures.
income associated with forest-related sectors in the Lake Specifics of size comparison between the two sectors
States at tile time of the regional Governors' conference range from 4 to 1 for employment to 8 1/2 to 1 for ;i

at which the Lake States Forestry Alliance was formed, wages and salaries with sales and expenditures at :_:
Results of that effort are reported in Pedersen and approximately 7 to 1.
Chappelle (I 988). :

3. Between 1985 and 1990, employment and income ....

These estimates are shown in Table 1. They include increased more in a proportionate sense in the forest

measures of employment and income in 1982 and 1985, products sector than in the forest recreation sector.
and a projection to 1995, for the forest products sector. The comparison is quite similar for employment, for
Estimates for the forest-related tourism sector are limited wages and salaries, and for sales and expenditures
(by available data) to measures for 1985. Quality of data when measures for 1985 and 1990 are compared. =_

available at the time precluded any projections. Each of these measures rose from 1985 to 1990
approximately 15% in the case of forest products.

Updated estimates using somewhat improved data and The comparable increases in forest-related tourism

methods have now been completed. Methods used are were in the range of 3% for expenditures to 6% for
discussed in Pedersen et al. (1989), Pedersen and employment.

Chappelle (1990), and Chappelle and Pedersen (1991).
4. Average wage levels are appreciably higher in the

Projections for both the forest-related part of the tourism forest products sector than in the recreation sectors iili

sector and the tbrest products sector are now feasible. (specifically about $30 thousand a year contrasted
Updated estimates are shown in Table 2. The analysis with $14 thousand). This difference is a resources

has been pushed forward from 1995 to 2000. application of a widely made point concerning higher i:
wages in manufacturing compared with wages in
service industries.

MAJOR FINDINGS

At least three pointsare apparent from these measures of RELATED WORK
employment and income:

Recent publications on the forest product sectors in each

1. Numbers of jobs and dollars of sales and income in of the three states contributed to major progress on this
the two sectors combined are very substantial (e.g., study element. The first of these is an analysis of

280,000 jobs considering only direct employment in progress during the 1980's in economic contributions of

the two sectors; wages and salaries of some $7.6 forests in Michigan. Economic activity associated with
billion; and sales and direct expenditures of approxi- both forest recreation and forest products was analyzed

mutely $26 billion, all as measured in 1990 dollars). (Chappelle and Pedersen 1991). The second is employ-
ment and income estimates for the Wisconsin forest

products sector (Martin and Stier 1992). The third is a
description of the forest products sector in Minnesota (J. _:

1The authors are Resource economist, Forest Manage- Nell Thomas 1992).

ment Division, Michigan Department of Natural Re-
sources, Lansing, Michigan and Professor Emeritus, A critical analysis of a number of demographic, social,
Departments of Resource Development and Forestry, and economic trends influencing demand for outdoor
Michigan State University, East Lansing, Michigan, recreation also contributed to this study element. This
respectively, analysis suggests a distinct slowing of growth in demand
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'Fable 1.--Forest-based employment and income, Lake States region (Michigan, Wisco_sin, Mim_esolcd

Forest Products Hndustries Measured in 1982 Measured in t985 E×pected by 1995

Sales by wood product industries $15.3 billion $1&8 bitiion $22 to $24 bitfion

Additiona_ sales by related industries $tl biflion $12 biIlion $17.6 to $19.2 billion

Direct employment in wood 152,000 t 70,000 228, .)00
product industries

Additional indirect & induced 147,000 164,000 220,000
employment

Wages and salaries in wood $3.5 billion $&85 biflion $5 billion
product industries

Average yearly wage or salary $23,036
(1982 dollars)

Forest Recreation Measured in 1985

Direct expenditures by recreationists $2 billion No projections made to 1995 due to
in forested areas relatively low quality of availaMe data.

Additional indirect & induced $2.25 billion
expenditures

Employment based on direct, approximately
indirect, and induced expenditures 80,000
(many jobs part-time)

Personal income based on these $1.2 billion
expenditures and employment

_il_ Proportion from nonresidents (new 25 to 35 percent
dollars and economic activity)

Average yearly wage or salary (1982 dollars) $10,800

Source: Pedersen and Chappelle (1993).

for quite a range of activities, as well as quite limited counterparts. It is that employment trends in the eco-
usefulness of RPA projections at the national level in nomic sectors most closely tied to forest resources
estimating levels of outdoor recreation activity (and exceeded both employment trends in the same industries

associated economic contributions) in the Lake States at the national level and employment trends for all
(Pedersen 1992). manufacturing at the State level. This has been true for

several years from the mid-1980's onward for each of the

CONCLUDING OBSERVATION major standard industrial classifications making up forest
products industries: lumber and wo{xJ products (SIC 24),

Both published work for the three individual states and wood furniture wood part of (SIC 25), and pulp and
work now being done for the Lake States as a whole, paper products (SIC 26)_ Thus, both the absolute and

relate an important observation concerning Lake States relative economic contributions of these industries have
forest-products industries as compared with their national grown over the past decade and this trend appears to be

continuing for the foreseeable future.
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Table 2.---[;'orest-based employment and income (1990 $), Lake States region (Michigan, Wisconsin, Minnesota)

Forest Products _ndustries Estimated for 1985 Estimated for t990 Projected* for 2000

Sales by wood product industries $20 billion $23 billion $27 billion

Additional sales by related industries $14 billion $16 billion $20 billion
_iii!il

Direct employment in wood product 193,000 223,000 234,000
industries

[!

Additional indirect & induced employment 186,000 2t5,000 225,000

Wages and salaries in wood $5.9 billion $6.8 billion $7.4 billion
product industries

Average yearly wage or salary (1990 dollars) $30,500 $30,500 $31,500

Forest Recreation Estimated for 1985 Estimated for 1990 Projected** for 2000

!
Direct expenditures by recreationists $2.9 billion $3 billion $3.3 billion

in forested areas

Additiona_indirect & induced expenditures $2.7 billion $2.9 billion $3.1 billion

Direct employment based on recreation 54,00 57,000 63,000
expenditures

Additional indirect & induced employment 31,000 32,000 36,000

Wages and salaries from recreation $775 million $815 million $900 million
expenditures

Nonresident share of recreation activity 25 to 25 percent
(new dollars and economic activity)

Average yearly wage or salary (1990 dollars) $14,300

Source: Pedersen and Chappelle (t993).

* based on State, federal, and private forecasts.

** based on 1985 to 1990 trend.
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Community and Social Effects of Future ForestoBased Economic

Development in the Lake States

Jan J. Hacker and Stephen C. Andrews _

INTRODUCTION Three primary methods of analysis are used to describe

probable impacts: interpolation from published litera-

This paper discusses the community and social impacts ture, analysis of case studies, and qualitative assessment
of the three alternative, development scenarios described based on long experience in rural areas economically
by the Lake States Forest Resources Assessment. Each dependant on forest products and natural resource-°based
of these scenarios starts from the status quo (which in recreational industries.
effect is scenario one). The four plausible alternative
futures are described as follows: Qualitative description dominates the analysis. This

emphasis is the result of the broad and non-project

Future 1: Forest resource-based industrial expansions of specific focus of the various scenarios and the fact that
the 1980s have carried the region to a new the location of future industry expansions under each
plateau on which the region will rest for some scenario cannot be specified with any degree of accuracy.
time. There will be few, if any, additional An additional consideration was the target audience of

expansions of primary users of Lake States the project--state-level policy makers and elected
timber resources in the foreseeable future, and officials.

only a very modest level of effort to foster
them. For the purposes of this analysis, community is defined

as a fabric of social interaction among individuals with

Future 2: Forest resource-based efforts toward regional somewhat similar sets of values and culture. Community
employment and economic growth are concen- impacts are defined as changes to the fabric of interac-
trated primarily on the tourism/recreation tion, shared sets of values or community culture. Such

industry. Efforts to attract additional visitors impacts can vary in desirability, scale, duration, and
and to provide improved and attractive intensity. Many factors can result in community impacts,
facilities for them are the core of resource- including patterns of in- and out-migration, land-use
based economic development efforts in the change, change in resident and non-resident characteris-

region, tics, and structural economic change, to name a few.
These and other social impact assessment variables

Future 3: Forest resource-based industrial expansions generally fall into five, broad categories: population
continue to be assisted by state and community characteristics; community and institutional structures;
efforts as in the 1980s. These efforts center on political and social resources; individual and family
effectively packaged information, principal characteristics; and community resources
factors affecting plant expansion, and plant (Interorganizationat Committee on Guidelines and
location decisions for intrastate regions, e.g., Principals 1994). Several different variables within these

labor supply, potential building sites, transpor- broad groupings are examined in this paper and used to

tation facilities, etc. describe communities and the impact different types of
economic change has on them.

Future 4: New and more fully synchronized efforts are

made to encourage expansion in both tourism/ It may also be helpful to define what is meant by forest
recreation and forest products industries. The products and natural resource-based recreational indus-

two industries are treated as linked in a unified, tries. Forest products industries are those industries

resource-based development effort. Existing which create direct jobs in companies classified as 08,
cooperation among the three states is further 24, 25, and 26 (Standard Industrial Classification).
strengthened and unified in support of this Agricultural services and metal furniture (included under

effort. SIC 08 and 25, respectively) are not considered part of
the forest products industry in this paper.

The authors are Forest Resource Specialist and Senior

Advisor, respectively, Northwest Regional Planning
Commission, Spooner, WI.
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Natural resource-based recreational industries are more All three types of communities did share one common

difficult to describe because there is not one or more SiC characteristic--each had a somewhat different, but very
codes that neatly defines the industry. For the purposes cohesive, set of shared values. The logging camps were ::.....

of this analysis, naturat resource-based recreational the most cohesive, from a community sense, although the
industries are those industries which create direct jobs as turnover of individual residents was often high. These
a result of people recreating where some type of natural communities were bound by their almost universal,

resource is an integral part of the experience. This is a transitory nature and the fact that virtually all community
much narrower definition than what is often defined as structures, resources, and residents were determined by a
tourism. Business travel, visits to places like single, primary production industry. "Sawmill" commu-

Disneyland, and services associated with conventions are nities, while also dominated by a single, primary produc-

frequendy included in the definition of tourism, tion industry, developed more diverse economies,
including a strong merchant class. This economic mix ....

Direct job creation in each of these industrial sectors allowed for a more diverse, community and cultural
i

leads to the creation of indirect and induced jobs in other environment, although economic and class stratification
industrial sectors. All three types of jobs are considered was more pronounced. Northern Michigan, Minnesota,

important contributors to the economy of a community or and Wisconsin had centers of similar community
region, structure, at the time, which revolved around iron ore

production and associated transportation.
HISTORIC DISTRIBUTIONS OF NATURAL :

RESOURCE-BASED INDUSTRIES IN THE LAKE Railroad-centered and port communities were more
STATES AND COMMUNITY CHARACTERISTICS egalitarian (in terms of income distribution) and the most

RESULTING FROM THESE DISTRIBUTIONS service-oriented of the three. Their existence was based

on servicing the trains and ships that passed through the

While the historic distributions of natural resource-based region and the passengers transported by those trains and

industries may seem irrelevant today, they have influ- ships. As the major modes of transport at the time, these

enced current industry distributions especially for communities were the first rural service centers, although
recreation industries. Community characteristics of this their existence was rarely based on serving recreational

early distribution are also relevant as they varied with the visitors.

type of industry dominant in local economies. The
community characteristics resulting from different For the most part, the profits from this resource-based
industrial mixes in this time period provide simplified economic development did not remain in the regions

examples of relationships between resources, people, and from which they originated. The regions' urban centers
the jobs at which they worked. (Duluth/Superior, Detroit, Chicago, Milwaukee, and

Minneapolis-St.Paul)benefitted handsomely from this
The three Lake States share many similarities regarding type of resource development. This fact and the strength
the historic distribution of resource-based industries with of urban economies, based primarily on trade in agricul-

some important intrastate differences. The first major rural products, created the wealth upon which early

periodregion-wide1880-1910.t°cusonWithin_brestthisresourcesperiod, occurredmajor lumberin the built.devel°pmentof rural, recreational-based economies were
companies entered the region to cut the virgin forest

prompted by reduced supply in the Northeast and South, Depletion of the forest resource, a poor agricultural land
and strong lumber markets in the Central and Western base in the northern Lake States, and, eventually, the
U.S. This harvest first began in Michigan and gradually Depression caused severe decline in northern, rural areas
expanded westward--first to Wisconsin and then to of the Lake States. The forest products industry virtually
Minnesota. collapsed after t900. The only remnant that remained

was pulp and paper industries in the Fox River Valley of :ii!;!!

Primitive transportation systems and the unsustainable Wisconsin. Prior to the depression, railroad-centered and

nature of this first harvest strongly influenced commu- port communities fared better during this period (in a
nity structure and development. Communities in the relative sense) as fledgling recreation-based economies .......

more remote regions (where the harvest actually oc- developed from previous transport service-based
cuffed) were dominated by mobile and temporary forms economies. Again, this economic development followed
of logging camps. At the terminus of major river the rail lines in the period 1900-1930, radiating out from ........:
systems (where sawmills were located), more permanent the major metropolitan trade centers of Dulutt-dSuperior,
communities developed. More permanent communities Detroit, Chicago, Milwaukee, and Minneapolis/St. Paul

also developed along major rail lines and at ports on the and was also centered on major Great Lakes ports. The
Great Lakes at "service points" (train, ship, and passen- prosperity of individual service based economies was ....

ger) on the rail lines and at ports, dependant almost exclusively on their location relative to
these major transportation routes.
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It was in this era that the foundation for recreation-based Jobs in logging and tracking which suppty raw material

economies at such places as Mackinac City, along the are the primary local indirect .jobs created° Manufactur-

Lake Michigan coast of Michigan's lower peninsula, and ers of equipment, other raw materials and manufactm_ing
at select locations in northern Wisconsin and Minnesota, users of the intermediate products produced by primary

was established. This early, natural resource-based industries are other sectors in which jobs are created,

(primarily water-based), recreational development was frequently located outside local areas, High quality,
made possible by the wealth of the region's urban service jobs are also created by p_:imary manufacturing
centers. In Michigan, the quality of the resultant industries, which is discussed in Manufacturing Jobs vs_

recreational developments reflected this wealth. Service Jobs Generally.

Recreational developments serving this clientele in Both direct and indirect jobs in the recreation industry

Michigan tended to be opulent and self-contained, the are dominantly service type jobs_ Retait sales establish-
ownership and management of which originated from the ments are the primary source of both direct and indirect
urban centers. Similar developments in Minnesota and recreation-based jobs. Jobs in fast ibod establishments,
Wisconsin tended to be more modest. Local residents retail stores and motels/hotels provide the majority of

provided the service in these enterprises almost exclu- direct and indirect jobs.
sively during the summer months at the peak of the short,
summer season. As such, local communities were Manufacturing Jobs vs. Service Jobs Genera!t_ly

positively impacted, but the jobs resulting from this form
of economic development did not provide year-round There is long and ongoing debate about the desirability

employment or a strong base for stable community of manufacturing vs. service types of jobs. It is clear that
development. The advent of the Depression which on a national scale, service jobs make up an increasing
reduced urban to rural travel for recreation, even by the percentage of jobs in the economy (General Accounting

wealthiest individuals and families, greatly impacted Office 1994). "Falling manufacturing is a fact. In 1970
communities dependant on this industry. It was not until the manufacturing sector employed 27% of American
the end of World War II, widespread ownership of workers, falling to 16% by 1993"' (Economic Develop-
automobiles, and development of the interstate highway ment Digest 1994). It should be noted that Minnesota

system that rural areas unconnected to rail line or port and Wisconsin did not tbtlow this national pattern to the
service centers had an opportunity for recreation-based same degree as other states. Manufacturing employment
economic development. This more recent development in each state continued to increase in the 1970's and
is described in section 3.4. 1980's along with increased service sector employment.

The net result was smaller relative change in the propor-

The strong resurgence of the forest products industry tion of the economy attributable to manufacturing
would have to wait until regrowth of the forest base. industries.
This more recent development is described in section 4.3.

One strong trend, however, may mask what is a less
DESCRIPTION OF THE TYPES OF JOBS dramatic decline on the national level. It is increasingly

ASSOCIATED WITH FOREST PRODUCTS common for manufacturing enterprises to hire services
AND RECREATION INDUSTRIES previously done in-houseo When this is done, the same

jobs previously classified as occurring in the manufactur-
The types of jobs created by each type of industry are ing sector are reclassified as occurring in the services

important as they directly impact community structure, sector. Janitorial, accounting, advertising, and engineer-
ing services are more frequently done by separate,

Direct jobs in the natural resource-based recreation service businesses. The existence of these service

industry and forest products industry are fundamentally businesses, however, is still dependant on manufacturing.

different. Direct recreation jobs are exclusively service In fact, manufacturing enterprises create local demand
jobs while direct forest products jobs are more likely to for these types of services and other residentiary employ-
be manufacturing jobs. Indirect and induced jobs created ment dependant on growth of the economic base
by both sectors can be manufacturing or service; how- (Schallau, 1994). In a :recent article, the Economist
ever, these jobs also can have distinct differences based (1994) notes that while Midwestern cities have had

on the structure of the primary industry and the prevail- stronger growth in service jobs compared to manufactur-
ing wages they pay. ing jobs in the last decade, "Gains in manufacturing

productivity have paved the way for the Midwest's

Indirect jobs in the forest products industry include a recovery." This fact is especially important to rural
high component of other jobs designated as manufactur- communities.
ing or transportation jobs primarily in supplier industries.
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Rural economies have always had a higher percentage of industry. In the US, the Congressional Office of Techno-
manufacturing type jobs compared to urban areas, logical Assessment reports that this multiplier effect has

been growing in the manufacturing sector but has been
"The Economic Research Service estimated that by 1989, :flat in the service sector. While the concept of a "Post-

rural manufacturing employment was slightly lower than industrial" society continues to be attractive to some
it had been in 1979. Nevertheless, as of 1990, rural futurists, the reality is that Canada, like all other nations,

manufacturing accounted for nearly 2 t% of all rural jobs, finds itself part of an increasingly complex, industrial
or more than twice the level employed in agriculture and society where, as Bennett Garrison puts it "[t]he linkages

"1 " t"mining comome( (General Accounting Office t994), between the manufacturing and non-manufacturing
sectors, between high-tech and low-tech and between

7

This concentration did not work to the disadvantage of what is 'domestic' and what is 'foreign' are becoming
rural counties in the t980's according to Sears et aI. more and more intricate."

(1992) who %und that: _'Counties specializing in 2

manufacturing generally performed substantially better In addition to higher wages for less skilled workers and

than average in terms of both growth and stability." the direct support of high paying service jobs, local and ....
Summers et aI_ (1984) found that most case studies regional economies benefit from another characteristic of

involving new manufacturing industry cite positive many manufacturing enterprises compared to service ?
r:

impacts on per capita or family income. To the extent enterprises_their greater contribution to the economic
rural communities can capitalize on concentrations of base and their greater productivity. Manufactured :::

manufacturing enterprises, they can diversify their products are shipped outside the local or regional
economies with high quality, service jobs directly tied to economy producing a net influx of revenue to the area.
these manufacturing enterprises. Those service jobs which can also attract clients outside

the local or regional economy are part of the economic :;:i
There is little debate that manufacturing industries pay base and produce similar benefits. In urban areas, a

higher wages to their workers and, :inthe last decade, relatively large number of service jobs (but a smaller

have had higher productivity growth. The highest quality percentage than that characteristic of manufacturing jobs)
service jobs pay wages nearly comparable to manufactur- may be part of the economic base. This is generally not

ing jobs but have higher educational requirements and true of service jobs in rural economies.
are frequently directly dependant on the existence of
manufacturing enterprises to serve. This is succinctly Manufacturing, while not producing as high job growth

summarized by Cohen and Zysman (1987) when they as service industries in the last decade, have had much
write: higher levels of productivity gains compared to service

industries. These productivity gains are the basis upon

"...if we lose mastery and control of manufacturing, the which wages can increase. The combination of higher

high-paying service jobs that are directly linked to productivity improvement and higher contributions to
manufacturing will, in a few short rounds of product and economic-base activity make manufacturing more
process innovation, seem to wither away (only to spout attractive as a basis for community economies. By ....
up offshore, where the manufacturing went)." focusing on manufacturing, greater improvement in a ....

region's economic base can be achieved and local firms

"It is the high-value-added service roles tied directly to that produce a product for export will create stronger
manufacturing (whether they are located in service or local demand for services.

manufacturing categories) that we must hold and develop
if we are to remain a powerful economy. It is not Manufacturing vs. Services as Strategies for
manufacturing jobs per se. In brief, in order for the shift Economic Development

of employment to services to be developmental and not }!
become a shift to poverty, we must maintain mastery and For the reasons outlined in the previous section, attrac- }_
control of manufacturing production." tion of manufacturing industries is superior to attraction

of service jobs from the perspective of local communities

These points are further supported by Milewski (1993): and economic development specialists. How local _.
officials have gone about implementing this focus,

"Yet there is considerable evidence world-wide that however, has changed over the last 10 years. Smoke- :_:

natural resources continue to stimulate domestic eco- stack industry chasing and exclusive attempts to lure
nomic growth and development. A goods-based :industry, industry from nearby regions has given way to a home-
on average, still generates twice as much additional grown approach and focus.
output for each dollar spent than does a service-based ....
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The need to contribute to local economic-base activity All businesses experience peaks and tro_Jghs in de:round

and the remote possibility of attracting a large, outside for their products or services, tn the long.-term, market
industry has made this approach the most successful, forces often necessitate a change in operations---be it
Schallau (1988) echoes this theme when he writes: expansion, retrenchment, or en trance in to new prod uct

"Traditionally, most new jobs are created by small, lines. Those firms with strong, local ties are more likely
usually existing businesses. Few communities stand a to factor potential community impacts into their business
chance of attracting a new, large employer. Conse- decisions than owners who are not invested in the
quently, retention of existing firms is of prime impor- community. This can lead to longer<erm community
tance." Muench (1989) concurs noting that: "Most new stability even in periods of retrenchment or a business

jobs in an area generally are created by expansion of downturn.
existing industry, not location of new industry."

MODEL OF RECREATION INDUSTRY

Community Characteristics Resulting DEVELOPMENT
From This Focus

Many states and local communities are touting recreation

Three primary benefits accrue from focusing on retention and tourism development as major focuses of current
and expansion of existing businesses and local start-up: economic development efforts. Unfortunately, this is
(1) more manageable, attainable, and sustainable often done without a strategic focus or a realistic
economic growth; (2) greater likelihood that this growth assessment of an area's positive and negative attributes to
will be retained on the local level and; (3) more efficient attract specific types of industry. An attitude of "build it

use of available time, personnel, and money. A bias and they will come" seems to pervade local efforts to
towards manufacturing more quickly leads to a build up develop this industry---often with disastrous results.
of demand for service industries and the greater likeli- Such an orientation ignores the fact that it is the needs,
hood that those service industries will ultimately be wants, and desires of the tourists themselves which
successful, determine the success of recreational industry develop-

ments. Failure to match facilities to desired experiences

Gradual, orderly, and predictable economic growth leads can lead to wast as well as missed opportunity. Commu-
to less disruption in local governance structures and nities can benefit from natural resource-based recre-

finances, although such growth is often contrary to ational industries if they plan with three predominate
political goals for any and all types of development. The considerations in mind:

need for major and immediate improvements in public
infrastructure to accommodate large greenfield develop- 1. Economic-base industries produce net economic
ments (and the eventual population increase which benefits to local communities and create demand

results) is reduced as is the chance that local tax revenues for residentiary services;
will have to be sacrificed to achieve economic develop-

ment. The existing, local labor market is more likely to 2. Recreation industry development can be charac-

be positively impacted by such development compared to terized as occurring in different stages, each of
establishment of a major new employer which, at least which involves different community impacts,
initially, will hire a large percentage of current non- different types of visitors, and differing needs for
residents who may relocate or commute from distant specific types of natural resources; and
areas. Land use change is also more easily planned and

guided. 3. The types of development with the greatest
potential to generate economic-base activity are

This is not to say that all major developments are also the types of development that most impact
detrimental to community structure and cohesion. Each community character.
community has differing ability to absorb new industry

given its existing public infrastructure, labor force, and STAGES OF RECREATION AREA
private resources. The establishment of a major, new DEVELOPMENT
employer in an area where the skills of the existing labor

force and existing infrastructure or planned new infra- The concept of a cycle of recreational area development

structure can be utilized will have positive community is discussed in depth by Butler (1980). Citing numerous
impacts. Communities which do not have the capacity to other studies, this author suggests there is strong evi-
handle major impacts of high intensity or long duration dence in support of a general pattern of recreational area
may suffer negative impacts on community cohesion, development and change. This section draws heavily
land use patterns, and local public finance, from this source. It should be noted that the desirability

186



of each stage of recreational area development is is more reliant at this stage on the recreational industry.
dependant on individual perceptions and the relative It is within this stage that visitor numbers peak.
value individuals place on the positive and negative

effects each stage creates in communities. The next stage in recreational area development is the
stagnation state. At this stage visitor numbers begin to

The first stage is the exploration stage. ]Inthis stage, decline and attendant social, economic, and environmen-

small numbers of recreationists are attracted to an area tal problems associated with aging public and private
primarily by the areas natural and cultural attributes-- infrastructure become more apparent. The area may no
clean waters, scenic vistas, opportunities for solitude, longer be trendy and marketing will begin to focus on
historic sites, small town feel, etc. As visitation increases other forms of traffic or visitors, such as conventions and

and becomes more regular or predictable, the involve- business travel. A second wave of new attractions may
ment stage begins. At this stage, local residents recog- be built specifically to maintain visitation levels and

nize the value of these visitors and begin providing attract new types of visitors. Depending on the success
services and constructing facilities specifically aimed at of these strategies, an area can enter either a decline stage
visitors often based on an emerging recreational season, or a rejuvenation stage.
Up to this point, local community culture and character

remain little changed. Other industries are the backbone Not all areas will go through each of these stages. The
of the economy with the incomes generated from attributes of particular areas and their location in respect
recreation serving as a supplement to other sources of to major travel routes from urban sources of visitors are
income, two major factors which contribute to an area's potential

to go through each stage. The length of time an area can
In stage three of the cyclewthe development stage-- spend in any one stage is also highly variable. This

promotion and advertising of specific area attributes model does, however, provide a valuable framework
accelerates. This attracts not only more visitors but can within which community impacts can be analyzed.
also attract outside investors and competitors. Locally-
owned facilities and service providers to visitors are COMMUNITY IMPACTS OF EACH STAGE OF

increasingly supplanted by more elaborate facilities RECREATION AREA DEVELOPMENT
connected by regional or national franchises and chains,
especially hotels and motels. This stage of development Community and social impacts vary greatly for each
increasingly relies less on an area's natural attributes and stage of recreation industry development as does the
more on artificial or man-made attractions for the importance of natural resources in each stage. The first

entertainment of visitors, including such things as indoor two stages are the most natural resource dependant
entertainment facilities, water parks, golf courses, etc. It because visitors are attracted to an area specifically
seems clear that for this type of development to succeed, because of the natural resources which exist there.
a certain amount or critical mass of such entertainment

facilities is needed. Stand-alone facilities of this type From a land use perspective, large areas may be devoted

rarely succeed. The large number of water slide and to attraction of the small number of visitors characteristic

bumper car type of developments (which seemed a of the exploration stage of development. Extensive
favorite type of investment in the 1980's) in largely rural trails, remote and dispersed campsites, and the scenic
areas attests to this fact. vistas desired by visitors in the exploratory stage all

require significant land areas. Such dedication can be

The development associated with this third stage attracts costly to local economies if it does not quickly lead to

different types of visitors and as development accelerates further recreation-based development. A case in point is
the number of visitors does as well. Changes in the Orick, California, surrounded by Redwood National

physical appearance of the recreation market area are Park. In the late 1970's, after a bitter battle, 78,000 acres
apparent and local communities may, at this point, face of commercial forest land surrounding Orick was added

some of the undesirable aspects of such development-- to Redwood National Park. The flood of tourists to the
increased traffic, the need for greatly improved public park never materialized and the loss of jobs in the
infrastructure, etc. sawmilling industry caused an over 50% reduction in the

population and huge jumps in unemployment and

In the consolidation stage (stage 5), development of new welfare dependency (Kiestor 1993).

facilities will taper off and visitor numbers will stabilize.
Marketing and advertising of the area will be far reaching At another extreme, the sheer crush of visitors to some

and attempts will be made to extend the seasonality of well-known natural resource-based recreation areas can
the recreation in the area, transforming it to a "year- cause a different set of problems. The popularity of
round recreation destination". The economy of the area many national and some state parks has created problems
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and questions of how to manage the popularity while still Community cooperation in promoting vi_dtatioa at this

preserving the resource base upon which such visitation stage is high and often takes the form of spor_sorship of
depends (Byrne 1989). Deteriorating public facilities in comm_mity festivals or sporting competitior_s at various
parks and unregulated and uncontrolled land use and times of the year. The largest and most successful of
development just outside park boundaries has, in many tlhese, such as Grandma's Maratt-_or_in Duluth, MN, Alice
cases, created sprawling, visually unappealing types of in Dairyland held throughout Wisco_si_.. and the Tulip

development (Schallau 1994). Festival in Holland, MI, make much higher contributions
to the economic base of local communities than events

Visitors to recreation areas which can be characterized as which appeal to more local crowds. Huge, short-term

exploratory often provide little local benefit because of influxes of people on color tours, deer hu_ting or
their low numbers and thrifty habits. Again, as described snowmobiling trips can also produce economic base
for Redwood National Park: activity.

"People stop, look up at the trees, go to the bathroom and At this stage of development, these visitors pro_'ide
drive on. Visitation is not helped by the park's lack of economic benefit at very little cost in terms of commu-
facilities. It has no tourist lodging and no drive-in nity finances, stability, cohesion, or Character. Pubilic

campgrounds. Campsites can be reached only by infrastructure needs to accommodate any growth _e
strenuous backpacking." "... most North Coast visitors usually moderate primarily because local populations do
are budget-minded, outdoors-loving families who camp not increase dramatically. Except for hotels and motels,
in the state and county parks or head for the beaches." other components of the recreation industry are likely to
(Kiester 1993). be as dependant on serving resident recreationists as they

are on serving visitors from outside the local area. A key

To the extent a community can attract such visitors concern for communities at this stage is how to attract
without substantial cost to other sectors of the economy, more distant visitors and reduce the seasonality of
it will be to local benefit. However, this rarely happens recreational visits. Burch (1992) aptly describes this type

and when it does, local benefits are not high. In Maine: of development, and the visitors it caters to:

"Vacation land is the proud tag on Maine's license plates. "However, such disappointments [referring to unsuccess-
But the holiday season is short. Two or three months, ful development of a large resort catering to high income

.... and the summer houses strung along the rocky coast are urbanites in Greenville, Vermont] should not deter us
closed again. The largesse of visitors neither lasts the from considering our more traditional tbrms of tourism
winter nor reaches the interior of this most north-eastern that complement traditional, primary forest production
state" (Economist 1992). activities. Rather than free spending, swinging singles,

our clients are more likely to be steady, married with

Significant community benefits usually appear when children. Their interests tend toward more prosaic
recreation in an area enters the involvement stage, activities such as ice fishing, snowmobiling, mountain

Within the involvement stage of development the biking, wading, swimming and boating. These recre-
economic benefits of area recreation are almost wholly ational activities and those customers who engage in
captured on the local level. To the extent, again, areas them provide a steady, incremental growth that will
can function in this stage without reservation of natural produce long-term economic benefits of a type that is

resources which contribute to other local natural resource less likely to upset the traditional community life of
dependant industries, this type of recreational develop- places like Greenville. Such customers are not likely to

ment can produce substantial local benefits without fulfill the dreams of cargo-cult tourism with its vision of
excessive cost to community cohesion or social patterns, quick riches. However, serving their needs and expand-

ing activities likely to appeal to them will insure a core,
In this stage, facilities to serve visitors are often family low key, solid economic base from which to launch other
owned and operated. There is close cooperation between ventures."
facility owners born largely as a result of previously

established social interactions. Workers in the industry In advancing through the next stages, communities reap
are almost entirely local and frequently work only part of added benefits but also incur increasingly high costs. As
the year during seasonal peak periods. The local the development stage progresses communities are
population does not increase substantially and land and increasingly beset by problems related to rapid develop-
housing prices tend to remain fairly stable. Out-migra- ment at the exact same time their area, as a destination

tion may slow as jobs in the industry allow some family for more distant travelers, becomes more attractive. The

members to remain, initial entrance of regional and national franchises and
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chains in an area does provide local economic stimulus in said, to hold onto the bed-changers, clerks, and laundry
the form of service jobs for local residents although it cleaners who keep the motel running." "While the boom

introduces an element of competition that can be disad- has been good for some ... it has raised property assess-
vantageous in the long run. These chains and franchises, ments and taxes to the point where many long-time
with more sophisticated marketing and advertising residents have no choice but to sell" (Egan 1994).
networks, offer stiff competition to local enterprises.

They frequently raise the stakes to the point that locally The development stage is a wrenching one for local
owned enterprises are put out of business by a combina- communities. Having gone through it, the consolidation
tion of two factors: (1) the chain's ability to attract stage is reached. At this point, the economy and the
visitors which demand more man-made amenities than community are heavily dependant on the recreation
local industry is accustomed to providing, and (2) industry. Most of the recreation will be only marginally

alteration of the coramunity in a way that discourages related to the natural resources of the area. The appear-
long time visitors interested in the areas natural and ance of an area will have been permanently altered.
cultural resources. Local community culture is changed From a state-wide perspective, development up to and
if outside owners and managers are brought in to operate including this stage is all to the good as it has the ability
new facilities, job holders in these facilities are increas- to draw in large numbers of out-of-state visitors. The

ingly non-residents, and visitor numbers increase. Smith local community, however, is frequently disillusioned by
(1989) described the impacts of this type of development this stage. This disillusion stems from disappointment
in the Southeastern U.S.: with the types of jobs created for local residents and a

vague sense of loss of local control. On the matter of

"While successful development generates much-needed jobs and local economic benefit, Rajender et al. (1967)
local and state revenue, it also places costly demands on note the leakage of funds from local areas which often
a community's infrastructure, raises the cost of living, results from major tourist attractions or resorts:

degrades the environment which first attracted tourists,
dilutes often fragile local cultures, and generates princi- "In Teton County there is a complicating factor in that
pally marginal, seasonal jobs." many of the summer residents are seasonal workers who

have a permanent residence elsewhere. These people are

"In the process of expanding tourism development, the inclined to spend relatively little money during their
Appalachian communities of Sevier County (Tennessee) residence in the County; the bulk of their earnings go
have sacrificed the simplicity and the slow pace of the into expenditures at their regular place of residence. This
culture that originally attracted visitors to the area." situation is responsible for a large part of the fund

leakage and has very serious results."
It is often at the development stage that local, public
financial resources and land use control policies are The sense of loss of local control is often less easy to

severely strained. Large influxes of visitors and seasonal quantify but is nevertheless a very real fact.
workers require high front-end investments in public

infrastructure, such as improved water, sewer, and road "In north country sprawl it is this loss of the ability to
systems, before increased property tax revenue is sustain, the sense that a productive landscape has been
available to pay for ito swapped for greater access to Hagen-Daz ice cream and

Big Macs. This is confirmed by the emergence of no
This financial burden, the difficulties experienced by trespassing signs blocking access to traditional hunting

local owners, and change in the "look" of local commu- and fishing areas. Slowly there is an awareness that one
nities can lead to resentment by long-time residents and and one's hometown are dependent upon persons and

emergence of growth vs. no-growth factions. At the institutions far from the reach of the locality. Like urban
extreme, community character can be destroyed and local graffiti that signals the loss of order and authority in
long-time residents can be driven out of the community one's community, the rural town soon learns that the
by the combination of increasing property values and the local leadership is equally dependent upon the whims of

types of jobs created by such development. In Jackson, outsiders."
Wyoming, currently experiencing a tourism boom:

"It is this sense of dependency, this sense of loss of local
"... what Jackson now lacks are homes for teachers, control that has local politicians and citizens look for

firefighters, waiters, police officers, and assorted others someone to blame" (Burch 1992).
who earn their living serving people who go there to play

or live on a grand ranch." Whether recreation areas stagnate, decline or are rejuve-
nated at this point matters little to community structure

"At the Antler Motel, Clarene Law puts her 40 employ- and social patterns. The major benefits and costs to the

ees up in trailers and small cabins. It is the only way, she previously existing community have already occurred°
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Decline, of course, will have negative impacts but not as second homes or retirement homes into fulbtirne fatuity
severe as those incurred up to this point, dwelling structures, however, can create maior impacts

on local government finances. This is especially tn_e in

Recreation is and can be an important industry in various communities which have practiced deferred maintenance
regions of the Lake States but its development is not on and construction of public infrastructure ........an all to
without cost. Except in the case of a recreation area in common pattern.
decline, those costs are largely borne by local communi-

ties while benefits are more widely dispersed. Development of second and retirement homes does
produce rising property tax revenues and rising property

THE SPECIAL CASE OF values both of which are usually welcomed in the initial

RETIREMENT/REGIONAL stages by local residents and governments. At some

VACATION CENTERS point, however, this can begin to adversely affect local
communities and long-time residents as Hoffman (1976)

Discussion of recreation-based communities up to this pointed out about Bull Shoals, Arkansas:
point has focused on recreation designed to attract and

cater to visitors--people who do not own property in the "As people and capital started coming in from the
area and visit specifically for a recreation experience, outside, and some of the natives prospered in their
Another type of "visitor" some areas of the Lake States business and professional ventures, land ownership
are heavily dependant on are second home owners who began drifting more and more into the hands of the well-
eventually may turn into retired homeowners. For the to-do."
most part, owners of these homes spend only part of the

year at these locations and their primary residence is in "As recently as fifteen years ago, farm land in the area
one of the region's major metropolitan areas. The was selling for $30 to $40 an acre; now it sells for five or
dominant settlement pattern in areas heavily impacted by ten times that and is still rising."
this type of development is highly dispersed and over-

whelmingly centered on lakes or rivers. Pleasant As alluded to in the preceding quote, communities with
forested settings and water access are very important high numbers of seasonal homes or retirees who moved

natural resource components of this type of development, in from outside the area do have positive impacts on
This type of development has very different impacts on local economies (General Accounting Office t994). In a
local economies and community structure compared to study of 2,360 rural counties across the country, Sears et
recreation-based development, al. (1992) found that: "... retirement counties substan-

tially outperformed other counties in terms of stability

From a community perspective, there are both advan- and growth. The stronger counties were more than threetages and disadvantages of being in such an area. The times as likely as the weaker counties to be retirement
highly dispersed nature of this type of development counties."

makes provision of public services expensive. For the

most part, however, communities choose not to incur the This performance is linked to the fact that these
highest of these expenses (provision of centralized sewer inmigrants often bring with them money from urban jobs

and water). This rarely causes problems except where or pension benefits earned elsewhere which they spend
settlement densities are very high around lakes_ on services. Thus, from the perspective of the local

especially when the primary period of settlement economy, such spending is entirely economic base
occurred decades ago. In this case, septic systems and activity. Unlike major recreational attractions, however,

wells frequently have substandard designs and spacing such spending is often not part of a state's or region's
and the current density of housing makes provision of economic base since these homes are frequently owned
centralized water and sewer very expensive. Other by a state's or region's urban residents within a day's
public services are not discretionary. Road construction drive. The need for these services results in the creation

and maintenance costs can be very high as can fire of more permanent local jobs, .jobs irathe construction

protection in areas of very flammable forest types, trades, home services and health care, as opposed to jobs

Community and county burdens for other types of serving recreationists which tend to be part-time and in
expenses, such as schools and welfare payments, are the hospitality trades. This phenomenon is also de-
little affected by the direct impact of this type of devel- scribed by Hoffman (1976):
opment because of the nature of the new "residents".

"Most of the people migrating to Bull Shoals are oldsters

Conversion of second homes into retirement homes from up North. But quite a number of younger people
increases the need for some public services. In general, are also coming and bringing their needed skills_

these service needs remain manageable. A conversion of plumbers, shopkeepers, even professional people."
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The major disadvantages %r local communities as they industries they will support are highly variable within
deveJop into second home or retirement centers, are inter.- and intra-state regions.
fragmented land use patterns, declining support for

public services, and increasing community conflict. The tt'_ee Lake States currently exhibit very different
Many communities take great pride in their physical patterns of recreational industry distribution. In addition
appearance. For communities in forested areas this pride to the strong influence of historic distributions, all three

is extended to the surrounding landscape. The concentra- Lake States have been influenced by changes in patterns
tion of second homes on lakes is thought to detract from of recreational travel, purposes of recreational travel, and
the beauty of the locat setting. As one participant in a the amount of second home and retirement home
recent Wisconsin Department of Natural Resources construction.

strategic planning project said (a retired inmigrant

himself): "People have to realize that every lake in the Following World War II, greater mobility of average
north should not be surrounded by t00 foot lots." The people favored development of smaller and more forest-
report from that same planning project also discusses the based types of resorts to which families would drive and

need to maintain big-block, contiguous fbrests in order to spend a week or more recreating in the immediate
protect the character of the north. This perception is an vicinity. The differing character of recreational develop-
important part of the culture of communities in forested ment catering to this clientele (compared to earlier
areas. In areas strongly influenced by second home recreational development based on wealthy urbanites
development, this type of landscape can rarely be traveling by train or boat) allowed for more local
maintained, ownership and, consequently, greater capture of the

benefits on the local level. The season, however, was

Long-term support for community services also deterio- still primarily summer-based, and consequently provided
rates in areas of strong second home development. This important but limited benefits to service workers in local
is particularly true of retirement areas (Weeks 1989). communities. Unlike earlier recreational developments,

Part-time residents or those retired and on fixed incomes these types of developments tended to be more depen-
(who do not receive public services via schools, water, dant on the natural resource attributes of the recreational

sewer, community parks, or libraries) are rarely willing area due to the increased activity of participants in such
to vote for increased public monies for improvements, things as hiking, camping, hunting, and fishing.

In addition to conflicts over support of public services, This type of development is best characterized as the
the differing characteristics of immigrants and local involvement stage of recreational development and has
residents can also lead to conflict over development and associated with it all the community advantages and
the environment. Many retired immigrants move to disadvantages described in section 3.2.

forested areas precisely to enjoy the forested environ-
ment. Their income is not dependant on the condition of All three states seemed to benefit equally from the
the local economy, tn fact, many perceive that any emergence of this new pattern of recreational develop-
additional development (after they arrive) will be bad if it ment_at least initially. Wisconsin, clearly, has been able
impacts the natural, uncrowded conditions that attracted to sustain longer the predominant form of recreational

them in the first place (Blahna 1989). They also may enterprise of the post World War period_small, often
object to resource management practices which residents family-owned resorts centered on northern lakes. The
find entirely acceptable. These attitudes and orientations Rhinelander area, in particular, is noted for this type of
can negatively impact furore growth by constraining a enterprise. These industries appear vibrant despite the

communities fiscal and physical capacity to provide for fact that recreational visitor patterns have changed.
future economic development and by creating a percep-
tion that additional growth is not supported by commu- Development of small, forest-based resorts was also
nity residents, strong in Minnesota in the Post War Era and they remain

an important part of the northern Minnesota economy°
EXAMPLES OF EACH STAGE IN TIlE LAKE The resorts that remain today are strongly oriented

STATES AND THEIR CURRENT DISTRIBUTION toward fishing. The Brainerd area is clearly the center of
this type of recreation in the state. The distribution of

Current distribution of recreational industries in the Lake small, forest-based resorts is more concentrated in

States was strongly influenced by historic patterns which Minnesota compared to Wisconsin. Another concentra-

gives some regions distinct advantages in attracting tion of industries characteristic of the involveme_t stage
future development. Also important to appreciate is the of recreational development exists in areas bordering the
different nature of recreational enterprises in different Boundary Waters Canoe Area_ These businesses serve
parts of the Lake States. Recreational markets and the the needs of visitors to this wilderness area.
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In Michigan such resorts were concentrated along the recreationists are also seasonal despite being fairly close
Great Lakes and, as prices for shore land property rose, to major urban centers. Development in the Gaylord/

were displaced by other types of development. Stronger Petoskey area is more dominantly based on resorts often
patterns of change in recreational activities also more catering to golfers.
severely impacted Michigan resorts compared to those in
Minnesota and Wisconsin. Sheer distance from major Areas presently in the consolidation stage of recreational

population centers seems to have prevented establish- development include Traverse City, Petoskey, Charlevoix
ment of similar resorts in Michigan's Upper Peninsula. and Mackinac City in Michigan and Wisconsin Dells in
Recreation-based industry in much of Michigan's Upper Wisconsin. In Minnesota such areas are closely located
Peninsula is dominated by summer-based types of south of the two cities of Minneapolis and St. Paul

activity and is highly dependant on travelers passing (Chaska and Shakopee) but are only remotely related to

through the area although winter-based recreational an original natural resource base. In all these areas,
activity is becoming more important, existing recreational areas have highly developed man-

made attractions of long standing intended to satisfy the

Travel patterns again influenced by greater mobility recreational and retail shopping needs of visitors. All of
changed in the 1970's and 1980's from week long stays this recreational development is less rustic than other
at resorts to two or three night stays in a number of forms of development and is less dependant on the
resorts or motels with travel in between. This forced presence of forests or other natural resources. Commu-

management modifications at traditional resorts, nity characteristics of these areas are described in section
3.2.

The activities people engage in while recreating and the
season of the year they choose to recreate have also Forested areas most strongly influenced by second home
changed over time. More active and equipment depen- construction in Wisconsin include the area north of USH
dant activities have become a larger component of the 8 and west of STH 27 in northwest Wisconsin and the
recreational industry. Snowmobiling, power boating, Rhinelander area. Forested areas most influenced by
ATV riding, cross-country and downhill skiing, and second and retirement home development in Minnesota
mountain bike riding have necessitated increased include the Brainerd area and the area east and south of

..... facilities to accommodate their use. The growth in Brainerd. In Michigan, second and recreational home
winter sports in particular has aided many areas depen- development has occurred in the northern Lower
dant on forest-based recreation in reducing the seasonal- Peninsula and has been concentrated in areas close to I-

ity of recreation-based industry from its previous heavy 75 and along the Lake Huron shoreline, south of Alpena.
reliance on the summer trade. The relative strength of
rural areas where recreation businesses are a major part DESCRIPTION OF TYPE AND LOCATION OF

of the economy is due, in large part, to more year-round JOB GROWTH FOR TillS SCENARIO AND
activities focusing on fishing and camping in the sum- EXAMPLES OF APPLICATION AND IMPACT
mer, hunting in the fall, and skiing and snowmobiling in
the winter. This has led to many stable recreation-based Future scenario 2 of the assessment is described by

industries. It is still common to have industries catering Chappelle (1994) as follows:
to recreationists open only spring, summer, and fall in the

northern Lake States (especially non-winterized resorts), "Forest resource-based efforts toward regional employ-
but it is less common than it was once. ment and economic growth are concentrated primarily on

the tourism/recreational industry. Efforts to attract

The development stage of recreational development was additional visitors and to provide improved and attractive
historically most strongly represented in Michigan along facilities for them are the core of resource-based eco-

the Lake Michigan shoreline as described in Historic nomic development efforts in the region."
Distributions of Natural Resource-Based Industries in the

Lake States and Community Characteristics Resulting Under this scenario, an addition of 10,000 total jobs in

from These Distributions. More recently, this stage was the recreational sector are estimated in the 10-year period
most strongly evident in the Wisconsin Dells area of 1990 to 2000. The direct portion of these jobs will
Wisconsin. The most recent evidence of forested areas result in increases of $85 million in wages and salaries

entering the development stage include the triangle area and $300 million in sales and direct expenditures. This
between Petoskey, Gaylord, and Rapid City in Michigan, represents a 10% increase over estimated 1990 employ-

the St. Croix/Mississippi Valley between Wisconsin and ment wages and salaries and sales and direct expendi-
Minnesota, and portions of the Door County Peninsula in tures sector. Average annual wages for directly generated
Wisconsin. Many businesses in these areas which serve recreational jobs were estimated at $14,000.
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Due to the strong influer_ce of historical distribution and accruing benefits to local economies and costs in terms
travel patterns on recreational industries, these natural of community character, cohesion, and future infrastruc-
resource-based recreational jobs are tikety to be located rare needs.

in areas where they currently make up a substantial part
of local economies. The dominant form of enterprise A MODEL OF FOREST PRODUCTS
which wilt cause the least disruption in local rural INDUSTRY DEVELOPMENT
communities and yield the most economic benefits are

developments characteristic of the involvement stage of Two distinct types of development patterns are character-

recreational development. By building on existing istic of forest products industries. Primary, forest
strengths of wetl developed trail systems, highly coop- products industry development patterns are highly
erative relationships between local owners, and extensive dependant on sub-state and local timber supply character-
water resources still available for public use, rural areas istics, national and international market conditions, and,

can incrementally add to their economic base while in the case of pulp and paper industries, access to large
creating jobs for local residents who desire such employ- quantities of water for processing. Historic distributions
ment or those residents who desire only part-time of primapy, forest products industries has some influence

employment, but not nearly as much as is characteristic of recreational
industries. Secondary forest products industry develop-

The encouragement and promotion of further recreational merit patterns are influenced to a greater degree by
development ia areas already past the involvement stage distance to major regional consumer markets and historic
can also be beneficial if it is accompanied by strong, distributions.
local direction and influence to maintain desirable land-

use patterns and encourage local ownership wherever Sawmills and plants based on composite board technol-
possible. Less rural areas have stronger and more ogy are established in a widely dispersed, regional
receptive local government structures needed to provide pattern based on local timber supply characteristics,
strong local direction in the face of promises of quick given national and international markets which will
riches based on tourism. Recognition of the type of absorb resultant products. Unlike more advanced types

development most appropriate to a given area can go a of recreational developments, there appear to be no
long way to avoiding community disruption and the advantages to sawmills or composite board industries
waste of private and public financial resources, producing the same products to locate close to one

another. For these industries, no critical mass is needed

Capture of the benefits of second home and retirement for success as individual firms. In fact, local concentra-

communities, while minimizing substantial local costs, is tions of such industries which compete for the same raw
more problematic. While -areas characterized by this type material supply are often counter productive. There are

of development (and the local jobs which result from it) advantages, however, for industries which further process
are not included in the previously mentioned job esti- one another's products or that utilize different raw
mates, their influence on recreational industry develop- materials to locate together. Such associations can save
ment warrants some discussion. Areas of strong second on transportation costs and utilize pooled facilities such

home development can lose their capacity to provide as wood yards or power sources.
natural resource amenities designed to attract visitors
desiring an experience based on a natural landscape. Typically, sawmill and composite board production
Second home development may be a precursor to more industries are established in rural areas without intensive

intensive development designed to satisfy an area's retail local competition for wood supply. Such establishments,
shopping needs, especially composite board industries, are increasingly

owned by corporations not endemic to the local commu-
It is also, almost inevitable, that areas of strong second nity. Sawmills are still more frequently locally-owned

home growth result in fragmentation of large areas of and operated but that is changing as the size of mills

forest land into small privately-owned parcels. While increases to capture greater economies of scale and
second home growth areas generally perform better higher productivity rates.
economically, this economic benefit comes at the cost of
the loss of extensive areas of working forests. This can Once initially established, sawmills often spawn addi-

have severe impacts on other local natural resource tional forest products expansions or enterprises focusing
dependant industries as productive land is subdivided on increasing levels of investment in various secondary
and lost to forest industry use. It seems certain that forest products sectors. The first stage of such invest-
second home development in the areas currently im- ment beyond sawmills is often in pallet production
pacted by this type of development will continue with operations and dry kilns. Dr3,'kiln investment can lead to

193



additional investments designed for entrance into more by these industries. The growth of cabinet makers,
specialized markets for flooring, dimension parts, industrial pattern makers, and other producers of prod..
panelling and moldings. To the extent there is vertical ucts for direct consumer consumption _re frequently
integration and critical mass in the forest products dependant on local urban and suburban markets° Other
industry, it is in the relationship between these different types of secondary forest products industries serve more
industries catering to different markets. Fully integrated regional markets fbr such products as patlets, :furniture

forest products firms producing green lumber through to and mitlwork. These :industries tend to locate in more
finished products such as furniture are rare. More urban areas but they are less tied to such areas. For many

commonly, separate firms produce intermediate products of these industries, there is no pattern of development
for use by other firms further down the production line to independant of general economic growth. There are
final consumer products. Many communities have some exceptions in the Lake States region, notably
attempted to attract various industries that are compatible window manufacturers and furniture makers, but for
and can utilize each other's intermediate products secondary forest products industries in general, location

through creation of forest industry industrial parks, near major population centers is the norm.

Unlike sawmills, composite board industries rarely HISTORY OF INNOVATION IN THE INDUSTRY
spawn additional forest products expansions or enter- AND REGIONAL COMPARATIVE ADVANrfAGES
prises in different sectors. These types of plants also IN THIS SECTOR
rarely expand capacity at existing sites. The more
common pattern is wholly new, greenfield developments It is not possible to fulty appreciate the dynamic nature
at new locations where similar plants do not exist. Pulp of the forest products industry in the Lake States without
and paper mills also rarely spawn additional forest reviewing the history of innovation in the various sectors
products enterprises in different sectors; however, and the industries' national and international market

capacity expansions frequently occur at the sites of positions.
existing mills. The primary reason for this type of

pattern are the large capital expenditures needed in Following unsustainable harvest of the virgin forest in
pollution control technologies, particularly water the Lake Sates in the period 1880 to 1910, communities
treatment facilities. Needs for large amounts of power dependant on this industry collapsed across the northern

and water limit the number of locations where these Lake States. In only one intra-state region was some
types of facilities can be built, semblance of a stable forest products industry main-

tained_the Fox River Valley in Wisconsin. This
As stated previously, primary production (conversion of location has remained the center of the pulp and paper
logs into lumber or composite materials) is concentrated industry in the region. Mills here and in Kalamazoo and
in areas close to raw log supply while final product Muskegon, Michigan were established before 1900 and

production (furniture, fixtures, cabinets, etc.) is concen- relied exclusively on the pine resource as a raw material

trated in major sales (market) areas which tend to be supply. In the 1920's and 1930's, kraft pulping made it
more urban in nature. There are many stages between possible to utilize hardwoods as a raw material supply
primary production and final product production of solid and Lake States paper industries immediately took

wood products, all of which are affected by transporta- advantage of the abundant regional supply.
tion costs, local labor markets, and other factors. Re-

duced transportation costs and more favorable labor Continual technical innovation, increased automation,

markets in rural areas can affect the general pattern of improved pollution control, and emergence of new
secondary industries being located close to final markets markets (for example the invention of the Xerox machine

by favoring development of secondary industries in rural in 1954-1956) have allowed this industry to grow in the
areas. While rural areas have a virtual lock on primary Lake States. Pulp and paper industries expansions in the
production sawmill and composite board industries, the 1970's and 1980's were particularly strong, when world-

extent to which they can develop beyond this into wide demand for high-grade types of paper made from
secondary industries is dependant on local demand for hardwoods expanded. Contrast this growth and manu-
final products, transportation costs for final products to facturing strength with that of the steel and automobile

more distant markets, and the relationship between labor industries. International competition and loss of market

markets in rural areas vis-a-vis labor markets in urban share shocked these industries into making the kind of
areas, technological and quality advances that have been made

on a continuous basis in the pulp and paper sector.
Development of many secondary forest industries (which

characteristically locate in urban and suburban areas) is In the 1970's, one technologic innovation in particular
the direct result of local markets for products produced had profound effect on the forest products industry in the
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Lake States. In the t970's, technology to make compos- The primary conclusion to be drawn from this section is

ite building products from hardwood fibers and chips that given the history and current competitiveness of this
advanced to a commercially applicable point. The industrial sector in the Lake States, such industry has and
unused supply of available hardwood resources in the likely will continue to provide high quality, permanent
region resulted in rapid expansion of forest products jobs for regional residents.
industries based on this technology. Continuing ad-
vances in composite board technology have had a TYPES OF DEVELOPMENT AND ASSOCIATED

profound impact on forest industry in the region. This COMMUNITY CHARACTERISTICS
technology created markets for low value hardwoods and

a product that could compete with more conventional Types of forest industry development are less easy to
building materials. The innovation is continuing with describe than types of recreational industries. Two

developments of such products as composite I-beams and primary types of development are typical for the indus-
wood/plastic composites, try---on site expansion of existing operations and

greenfield developments in areas where little comparable
Regional expansion of sawmills began in the 1950's industry currently exists. Expansion of existing industry
coinciding with regrowth of the forest. The impact of is a common pattern in the pulp and paper industry and

technology in the sawmilling industry has been tess in the sawmilling industry. Paper industry expansions
spectacular than that in pulp and paper and composite often involve additions of a new paper machine, expan-
board industries but has been significant. Adoption of sion of pulping facilities, or addition of equipment to
mills to saw smaller logs, thin keff saw blades, computer- affect a process change. These types of expansions occur
ized sawyer operations, and more careful log and lumber primarily in cities with sufficient labor force and public
sorting and sales have increased productivity and levels infrastructure to accommodate such expansions. Net
of utilization, community impacts are increases in per capita and family

incomes and local tax revenues.

In short, all sectors of the primary forest products
industry in the Lake States have a strong history of Expansion of existing sawmills and other wood products
innovation, driven by changes in markets, raw material firms generally produce more regionally wide-spread
supply characteristics, and competition. In a national effects due to the generally smaller nature of the capital

comparison of 13 key U.S. industries with their competi- investments involved and their application to smaller
tors in Europe and Japan, forest products and pharmaceu- firms compared to pulp and paper expansions. Examples
ticals were the only two industries given top grades of such expansion were announced in 1994 in Ashland
(Kupfer 1992). Examining profit levels, Bush (1989) County, Wisconsin. One firm is undertaking a $1.7
found that: million expansion to upgrade sawmill equipment, add

kiln capacity, and enter the dimension lumber or cut

"..wood-based industries are more competitive than the stock market. Another is undertaking a $1.0 million

average U.S. manufacturing industry. Solid-wood expansion of its veneer operation, increasing production
primary product industries are particularly competitive space, and adding additional equipment. The net result
due, in part, to low entry barriers, low industry concen- will be addition of 50-75 direct jobs, 35-60 indirect jobs
tration, and pressure t?om substitute products." and annual payroll increases of $1.4 million in the

county. At the high end, if all jobs went to Ashland

The Lake States Region is fortunate to have a strong County residents, these expansions could result in
existing and growing fbrest products industrial sector. In employment of a full 2% of the Ashland County
the 1980's, for example, the three Lake States shared workforce and reduction of the unemployment rate
nearly equally in $4.5 billion in new investment in forest nearly two full percentage points.

products plants. In Michigan in particular, investment in
this sector may have produced the largest increase in Addition of kiln capacity, entrance into new product
employment of any industrial sector in the Michigan lines, and expansion into new product lines are all
economy (Webster 1990). These levels of growth have characteristic responses to market change in the sawmill

come about for a variety of reasons, some of which have industry. Sawmill operations are becoming increasingly
already been discussed. Available hardwood timber diversified and capital intensive primarily because of the

resources are one key reason as are supply disruptions in need to invest in the latest technology. Such diversifica-
other parts of the country which positively impact lion positively impacts community stability. The
markets within which Lake States industries compete, increase in the level of capital investment results in

Targeted marketing and development efforts have also productivity improvement and an increase in the ability
played a role. of such industries to raise relative salaries of their
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workers. Consequently, positive impacts on the farnily a readily available site and mmsed capacity ir_the
incomes of those holding existing and newly-created jobs municipal sewer system which the r_ew plant could
result, utilize (Irland t990a).

Similar increased capital expenditures have occurred in In 1987, a furniture manufacturer opened a plant in Hoyt
other primary and first stage secondary production Lakes, MN, which employs 34 and has an armuat payroll
industries in the region, such as veneer, flooring, and of $350,000. This firm became the town's second-
dimension parts operations. Secondary production has highest taxpayer. An important factor which brought this
the greatest potential to increase positive community and company to Hoyt Lakes was the availability of a school
state effects because of the greater value that is added to building damaged by fire which was remodeled on spec

the raw material feed stock during manufacturing (Mater by the regional economic development agency (irland
1989, Jones 1989). Not all communities, however, have 1990b).

the ability to successfully compete for secondary
industry. For those communities, primary industry In Wisconsin, an international veneer company estab-

development can be an attractive alternative. Unlike lished a plant in Stanley (1988 population 2, t98). This
additions and expansion of existing industry, the types of plant became the city's largest employer (130 employees)
iorest products industry developments that command the with an annual payroll of $1 million. Establishment of
most attention are wholly new, greenfield developments, this firm was aided by state assistance, a vacant manufac-
These types of development on a large scale are most turing facility, and a local revolving loan fund (Irland
commonly associated with establishment of composite 1990c).
board facilities in the Lake States although, in recent

years, pulp and paper manufacturers have also estab- Other examples of the benefits of such greenfield
lished a number of such facilities. Such establishments projects around the country could be cited. Maximum
involve high amounts of capital investment and are positive effects from these types of developments, as

highly coveted by local communities, well as major factors in attracting these types of develop-
ments, are ready access to rail, port, and/or highway

These facilities tend to locate in areas where similar transport, access to raw material supply, state and/or

industries do not exist, primarily to avoid intense local financing for capital improvements or job training,
competition for wood supply. Because of the desirable adequate public infrastructure to accommodate develop-
nature of such industry and the areas they tend to locate, ment, and existing available manufacturing space. This
such developments can involve considerable local is especially true in the establishment of smaller firms.
expense in improved public infrastructure and/or

property tax incentives. The location of such develop- Both types of forest products industry development
ments are also highly dependant on rail and/or port (expansion of existing firms and establishment of new
access which gives some locations distinct advantages greenfield operations) occur in areas with a strong

for attracting such development, history of acceptance of this type of industry. Such
industries generally "fit" in a local area conception of

Not all, but in fact most, such developments result in desirable development. Disruption in the community
substantial local benefit. In Menominee, MI, a newly character of such places is minimal as a result of such

formed company announced the construction of a $200 development. Community character can actually be
million paper recycling plant that would create 100 new strengthened as a result of such development because of
jobs in the actual manufacturing operation and an the nature of the work force affected by it.
additional 100jobs in trucking and warehousing as a

direct result of the new operation (Timber Producer Workers in the forest products industry, especially
1994). In Luce County, MI, the location of a composite loggers, often belong to what, in sociology, are called
board facility resulted in 150 new jobs in the plant, 80 occupational communities. Members of occupational
new jobs harvesting wood for the facility, increased tax communities attach special social significance to their
revenues of $210,000 annually, and a decrease in the jobs often socializing with fellow members and drawing

county unemployment rate from 21% to 9.7%. The local on fellow members to define their sense of identity
community donated 120 acres to establish this facility (Carroll et al. 1989).
and was assisted by the previously established local

Economic Development Council (Thomas et al. 1990). Especially for loggers, such jobs are not simply a means
of earning wages but represent a way of life complete

In Minnesota, construction of a new paper mill in Duluth with a shared sense of values and traditions (Lee 1992,
employs 280 people at full production levels and an Stevens 1979). The life and social structure of commer-

additional 19 at a renovated steam plant. Two major cial fisherman, specialized oil rig workers, and ranchers
Duluth attractions for the paper company involved were
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demonstrate similar occupational communities. Even building materials. The abundance of hardwood re-
with in fbrest products manufacturing plants, especially sources in the Lake States and their low level of udliza-
in rural areas, it is not unusual fbr young people to aspire tion immediately attracted high levels of investment in

to life-tong employment in the local forest products firm. these types of plants. Establishment of plants in such

This loyalty and commitment to the local community and places as Grayling, Newberry and Sagola have strength--
the jobs it provides lease to stable and cohesive social ened previously weak timber markets and provided high
structure, quality employment opportunities. Several plants in the

Duluth/Superior area have been built which manufacture

EXAMPLES OF EACH TYPE IN THE LAKE new types of building materials (notably floor joist)
STATES AND THEIR CURRENT DISTRIBUTION based on new composite technologies.

Forest products industries are not evenly distributed Sawmills across the Lake States are fairly evenly
across the Lake States. Comparing t989 employment in distributed. Cor_centration of other types of forest
SIC codes 24, 25 (excluding metal furniture) and 26, products industries also occur in the Lake States.

regional employment in these sectors is concentrated in Northcentrat and northeast Wisconsin, as well as the
Wisconsin. A full 48% of direct, regional forest products western Upper Peninsula of Michigan are home to a high

employment occurs in Wisconsin. This represents 3.4% number of veneer mills. Both Wisconsin and Minnesota
of all Wisconsin employment. The strong representation have an unusually high concentration of two types of

of the pulp and paper sector in Wisconsin is largely secondary industries. The wreathing, cone, and potpourri

responsible for this concentration. Both historically and industry is strongly represented in each state, as are
currently, pulp and paper facilities are concentrated in the window manufacturing companies.
Fox River Valley. Expansion of existing facilities was

largely responsible for growth in this sector of Wisconsin The combination of a diverse forest products industry
in the 1990's. and constant upgrading and adoption of new technology

has made this industry one of the most vibrant in the

In Michigan and Minnesota, long established pulp and Lake States. All sectors of the industry are well posi-

paper mills in Cloquet, International Falls, Muskegon, tioned for expansion in the next 10 years. Ample raw
Alpena, and Escanaba have been upgraded and/or material supply, a trained workforce, strong national and
expanded and been supplemented by wholly new international markets for the region's products, and raw
facilities at Duluth and Quinnesec. An upgrade of an material supply restrictions in other parts of the country

existing mill at Sault Ste. Marie, Ontario has also are all factors favoring further expansion in the Lake
improved wood supply markets and produced economic States.
benefits on both sides of the international boundary.

DESCRIPTION OF TYPE AND LOCATION OF

Michigan has the second highest level of regional forest JOB GROWTH FOR THIS SCENARIO AND
products industry employment, at 29%, of the regional EXAMPLES OF APPLICATION AND IMPACT

total. Due to a larger labor force in Michigan, this
represents only 1.2% of total state employment. The Future scenario 3 of the assessment is described by
center of the forest products industry in Michigan has Chappelle (1994) as follows:
historically been Grand Rapids_a nationally renowned

furniture manufacturing center. Employment within this "Forest resource-based industrial expansions continue to
sector has remained strong despite considerable competi- be assisted by state and community efforts as in the
tion from southern states--particularly North Carolina. 1980's. These efforts center on effectively packaged
There is a degree of market segmentation among information on principal factors affecting plant expan-
furniture manufacturers, The southern furniture industry sion and plant location decisions for instate regions, e.g.,

produced large quantities of relatively low-cost furniture labor supply, potential building sites, transportation
based on standardized designs. Grand Rapids produces a facilities for both market access and assembling inputs.
larger share of top-of-the-line furniture and has a higher These efforts may also involve efforts to assure stable
concentration of furniture design industries, and sustainable timber supply and ready availability of

competent labor and other inputs. Efforts to foster

Michigan and Minnesota have benefitted greatly from the expansion of value-added secondary forest products

commercialization of composite board technology. This industries are also part of both this future and the next_"
technology created markets for low value hardwoods and
products that could compete with more conventional Under this scenario, an addition of 21,00()jobs in total in

the forest products industry sector are estimated in the
10-year period from 1990 to 2(_g). The direct portion
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of these jobs will result in increases of $600 million in created %r a total impact of 2,054 jobs_ These increases
wages and salaries and $4 billion in sales by wood would represent a total increase in county employment of

products industries and another $4 billion in sales by 1.6%. If all these jobs went to unemployed workers in
related industries. This represents increases of 5% for these counties, the number of unemployed in 1989 would
employment, 9% for wages and salaries, and 17 to 25% have been reduced by one-third.
for sales by different kinds of industries compared to

1990 levels° Average annual wages for directly gener- Delta, Dickinson, and Marquette Counties in Michigan
ated forest products industry jobs were estimated at are less urban than Outagamie and Winnebago Counties
$30,000. and have a job base in which 9_5% of all .jobs in the

county are directly attributable to the forest products

Two factors will likely strongly influence location of industry. Under scenario 3, an additional 245 direct jobs

predicted job growth in the forest products sector_raw would be created in these coun'ties increasing forest
material supply and location of existing industry. These industry employment from 3,688 to 3,933. An additional
factors will have differential impact on each segment of 223 indirect jobs would also be created for a total impact
the industry. The high capital investments characteristic of 468 jobs. These increases represent a total increase in
of the pulp and paper industry and their need for large county employment of 1.2%. Approximately 10% of
amounts of water, power, and waste treatment facilities unemployed in t989 would have been impacted by job

suggest that most growth in this sector will be where growth of this magnitude.
existing facilities currently exist.

Carlton and Kouchiching Counties in Minnesota are

Capacity expansions at existing composite board largely rural in character. Forest product industries
facilities is also likely for similar reasons. The maturity employ 15.6% of all county workers. Under scenario 3,
of this industry sector in the Lake States, however, is not 12t direct and 110 indirect jobs would be created in these
as advanced as that of the pulp and paper sector and, as counties for a total of 230 jobs. These increases would
such, additional greenfield developments are also likely, represent a total increase in county employment of 2%.

.... The location of each greenfield developments will be Job growth of this magnitude would impact approxi-
strongly influenced by raw material supply markets, mately 14% of the unemployed in 1989 if all jobs created
New plants are likely in areas where the differential went to currently unemployed, county residents.
between growth and removal rates are highest.

In areas such as Outagamie County, where unemploy-
The location of wholly new sawmills will also be ment rates are low and extensive industrial and residen-

strongly influenced by raw material supply characteris- tial development currently exist, labor to fill new jobs

tics. Expansion of existing mills and their diversification will largely be imported from adjacent areas of lower
into more value-added production will bea more unemployment or supplied by new residents from outside
common pattern. The sawmilling industry in the Lake the region. In such areas, new forest product jobs will

States is well positioned to expand value-added produc- pay wages comparable to existing median household
tion based on ready access to expanding national incomes. As such, only one wage earner per family will
markets, be needed to match existing median household income

levels. Forest product jobs will result in net population
Such developments will have multiple, positive impacts increases in these communities because of traditionally

=.... on communities. These impacts will vary, based on the low unemployment rates. Adequate infrastructure,
characteristics of existing communities likely to benefit, however, will minimize any negative community effects
As examples of the types of impacts that can be antici- associated with population growth.
pated, projected job growth was allocated to a number of

multi-county areas in the Lake States based on the For counties more rural in nature, primary positive
amount of the industry represented in those areas in effects are realized through net job increase, impacts on

1989. household incomes and reduction in unemployment
rates, impacts on household incomes, and reduction in

Outagamie and Winnebago Counties in Wisconsin have unemployment rates. In Delta County, Michigan and
highly diverse economies with extensive urban and Carlton County, Minnesota unemployment rates in 1989
suburban development. The forest products industry is were 9.5 and 8.7%, respectively. In such areas, a greater

strongly represented in these counties, employing 12.5% proportion of labor needed for industrial expansion is
of all county workers. Under scenario 3, an additional likely to come from existing residents with positive
1,076 direct jobs would be created in these counties impacts on an area's unemployment rate and minimal

increasing forest industry employment from 16,181 to increases in resident population levels. Significant
17,257. An additional 987 indirect jobs would also be impacts will be realized in household income levels and
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economic base activities in such areas. In Delta and Access %r hunting and fishing is also provided by
Carlton Counties, median household income was logging roads° Where such roads are frequent, concen-

$22,800 and $24,900, respectively, in 1989. At average tration of hunters can be lessened. Harvesting activity is
wage levets of $30,0(X) for forest products industry jobs, also essential in improving wildlife habitat for most
net household income levels with increase considerably game species.
under this scenario %r those households which benefit

from these job increases. Hunters, trail users, and other recreationists depend on
the same physical landscape as forest products firms.

COMBI[NED INDUSTRY DEVELOPMENT Other types of recreational activity do not rely on the
CENTERS same physical landscape and, as such, create few

instances of conflict. Resorts, usually centered on lakes,
Throughout the Lake States there are many examples of cater to visitors whose interests are usually satisfied in
communities and counties with strong representation of small geographic areas surrounding such resorts.
both forest products and recreation industries within their Festivals held to attract recreational visitors are domi-

economy. In fact, this pattern seems to be the norm for hated by man made attractions with few people venturing
the most part, except in areas of highly concentrated out in the woods as part of the experience. Water-based
forest products industry in developed areas (e.g., Fox activity, such as canoeing or fishing, occurs in a narrow

River Valley in W1 and Grand Rapids in MI) or inten- zone of forest land within which harvesting activity is
sively developed recreation areas (e.g., Wisconsin Dells restricted on public ownerships and is rarely evident on
in WI or parts of the St. Croix Valley between WI and private ownerships. For industry dependant on these
MN). Despite evidence to the contrary, many communi- types of activities, a recreational industry concentration
ties and even some economic development specialists, and a forest products industry concentration are entirely
often believe that recreation and forest products industry compatible.
development are not compatible. This belief seems to
have developed as a result of isolated incidents where An additional aspect of compatibility involves the

harvesting (primarily ctearcutting) occurred adjacent to linkage between recreational industries and other sectors
or in sight of heavily used recreational trails. Such of the local economy. Most recreation industry is service
incidents, which create temporary conflicts, are not oriented and, therefore, dependant on the economic
representative of the general relationship between these strength of other local industry sectors or visitors from

two sectors of industry, outside the region (Schallau 1994). Where residentiary
activity constitutes a large portion of local recreation

Compatibility is a function of the needs each industry has business, an improvement in the incomes of local

from a land use perspective, the economic relationship residents via forest industry development will translate
between each industry type, and the specific types of into improved business for such recreation industries.
industry which occur in a given place. The forest
products industry is heavily dependant on access to The necessity for access to large, contiguous blocks of

managed forests to provide raw material for their forest land for some types of recreation industries and the
operations. Many types of recreational activities are also forest products industry, as well as the fact that a large
dependant on access to large or continuous blocks of component of industries dependant on serving recre-
managed forest land. Virtually all types of trail use for ational visitors do not require such access, partially

snowmobiling, mountain bike riding, hiking, and skiing explain why concentrations of each industry often occur
require access comparable to that required by forest in the same places. Such combined development centers
products industries. In fact, most existing trails in the occur near Brainerd, Cloquet, and Bemidji in Minnesota;

Lake States were initially created as logging access roads near Rhinelander, Ashland, and Hayward in Wisconsin;
or skid trails. Many not formally designated as recre- and near Cadillac and Gaylord in Michigan. The
ation trails are still used as such on the "off-season". advantages of these types of arrangements are discussed

The vast majority of trail users find trail use and harvest- in the next section.
ing entirely compatible. Especially in the winter, many
users may not even be aware that such activity has taken ADVANTAGES OF COMBINED EFFORTS
place unless they are regular users of the trail and know
something about timber harvesting. Careful timber sale Evidence suggests that diverse local economies are more
design minimizes conflict with adjacent recreational stable over time and lead to more predictable change as
trails, national and regional economies vary. Diversity leads to

more stability because different sectors of local industry
are more likely to compete in different markets and
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hlc_ may be
therefbre be subjected to different cyclical variations, industries produce differe_t types of jobs w' _ '
This enables workers displaced by one industry which is suitable fbr different members of the same family

undergoing retrenchment to gain employment in other suggests family or household income levels will be more
industries which may be growing, positively impacted in mixed economies. Unemploy-.

ment levels also appear to be more positively impacted

Diverse local economies also create a diversity of jobs by mixed economies.

which is more likely to match the varying skill levels and
interests of the existing workforce. Attractive Nll-time "It seems that development of either a significant local

job opportunities for both husbands and wives and part- concentration of forest products industry, or of tourism
time or summer job opportunities for children are and associated recreation, can help to reduce unemptoy-
becoming increasingly important in the maintenance of ment. There is also some indication that an ir_dustfial

family income levels, concentration can help to reduce unemploymer_t further
than can a tourism concentratioa--a point that would

Community economic stability is also important in likely be emphasized further if we also compared wage
maintaining support for community institutions and rates in the two sectors. The best situation would be to
public services. Weeks (1989) found that "... commu- develop a significant local concentration both in the

nity economic instability is often accompanied by a forest products industry and in tourism and associated
lessening of support for community institutions and recreation" (Webster 1990).

public services and public services." "The lack of
support for government services is not characteristic of All these factors--differing types of jobs, differing
small communities per se...", markets served by each type of industry, joint reliance on

access to managed forest landscapes for fbrest products

The types of jobs existent in local economies also impact industries and some recreation industries, and the nature
area stability. Sears et al. (1992) found that differing of recreation industries not reliant on access to managed
economic growth rates and earnings growth rates forest landscapes--contribute to the desirability of

impacted the economic strength of non-metro counties in combined recreation and forest products industry
the 1980s. Counties which were able to maintain or development centers.

increase earnings per job (with or without employment

growth) were better off than counties in which earnings DESCRIPTION OF TYPE AND LOCATION OF
per job declined. JOB GROWTH FOR THIS SCENARIO AND

EXAMPLES OF APPLICATION AND IMPACT

Specifically focusing on recreation and forest products
industry jobs, the forest products component of these Minimum economic effects of future scenario four of the
jobs has greater potential to maintain or increase earnings assessment are described by Chappelte (1994) as an
per job and create year-round employment compared to addition of the effects predicted for scenarios 2 and 3.
recreation jobs. The undesirability of focusing too This assumes no synergistic effects between joint

strongly on recreation is discussed by Burch (1992): development of both industries in the same location---an
unlikely possibility. Chappelle goes on to note that 10 to

"I suspect that when tourism exceeds 35-40 percent of 20% greater economic effects are likely to be realized by
the gross local product some threshold of disutility is joint efforts compared to separate initiatives.

i! being reached. Instability in jobs, property values, tax

receipts and population characteristics is a daily pattern." The types and location of job growth resulting from a
joint focus can be determined by review of sections 3.5

Solely focusing on forest products, however, also has its and 4.4. Predicted development as described in these
disadvantages. The availability of diverse recreational sections can be expected to proceed in parallel. Focus on
opportunities is one component which determines an both sectors simultaneously will allow for more coherent

areas quality of life. Such availability also results in the and targeted state and local efforts at specific kxzatities.
capture of higher proportions of the income generated by From an economic development perspective, local
primary forest products industry jobs. development opportunities which present themselves are

frequently not evaluated in terms of the effect such

In mixed economies, recreation "... supplements core developments may have on future development opportu-
economic activities and can serve as a balance for market nities. Initiatives which explicitly include intercon-
fluctuations in demand for primary products and thereby nected, multiple economic sectors have the potential for

is a stabilizing influence..." (Burch 1992). The fact more logical decision making regarding inf?astructure
that the combination of recreation and forest products investment and community development.
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SUMMARY OF COMMUNITY AND compared to the forest products sector. Natural resource-
SOC!IAL EFFECTS based recreation industry growth under these scenarios

should consist of additional expansion of hotels, eating
While it is recognized that the majority of effects establishments, and other types of hospitality services
resulting from the development strategy will be experi- catering to regional markets and a mobile type of visitor.
enced in the more rurat_ northern and forested portion of Community efforts will focus on extending local stays
the three state area, some general comments about and completion of development of four-season tourism.

population, .job and per capita income growth in the three Some expansion of full service types of resorts can be
states ff_r the last 10 years are wa_Tanted _br perspective, expected but only in areas where they currently exist.

The region experienced an absolute growth in population Forest products industry development wilt continue to be
of nearly 450,000 persons° At the same time the labor influenced by national and international market, technol-

force increased nearly 790,000 persons with the greatest ogy, and wood supply trends. Expansion of primary
growth in absolute number and as a percentage of the production industries will continue as a result of more

labor force in female participants while the percentage of efficient use of existing raw material supply and increas-
male participants in the labor force declined. The region ing use of recycled material as feed stock. Secondary
had an absolute growth of 776,000 jobs resulting in a manufacturing will also expand. New business forma-
minor net reduction of .23% in unemployment. It is a tions should increase as well as additional job creation

common pattern that unemployment rates in rural, within existing businesses on existing product lines. The
forested areas tend to be higher than in urban areas. A greatest opportunity for business formation/growth
positive result also was an absolute increase in real per depends upon a new set of technological advances in

capita income over the i0 years of approximately products and spin-off opportunities for new products and
$1,250.00. services.

Given these general growth trends in the Lake States Location of Industrial ExpanMon
region, pr@ected industry growth under the various
scenarios would constitute only a minor part of antici- Industrial expansion in areas with adequate public
pared future growth when viewed from a regional infrastructure and labor force surplus are ideal from a
perspective. The fact that anticipated growth in the two community perspective. In both cases of forest products

t_geted sectors is expected in the more rural, northern and forest-based recreation industries, the location for
and forested portion of the region suggests that areas of new growth is expected to be near existing, like goods
concentrated development will experience more than production and service provision given the location

minor effects. The nature of the jobs created under each factors of each sector and the basic theory of efficiency
scenario and existing labor force trends as described of critical mass. In the case of recreational development,
above will also influence community effects_reducing enterprises catering to the same types of visitors and
the negative effects and increasing the positive effects, competing in the same types of markets can be expected
especially in combined industry growth centers, to locate together. In the case of forest products indus-

tries, enterprises which complement existing business but
FACTORS INFLUENCING LIKELY compete in different markets can be expected to locate

COMMUNITY AND SOCIAL EFFECTS together. If this occurs, and expansion is near existing
infrastructure adequate to service the activity, the

Several factors are important in determining community combination of negative and positive community effects
and social effects of the three scenarios. Three of the will be optimal.

most important are discussed below.
Population Growth Associated with

Type of Industrial Development Industrial Expansion

Economic base industries, regionally or nationally Industrial expansion which contributes significantly to
competitive industries, locally owned and operated community population growth, especially in a short
industries, and manufacturing industries are preferred period of time, will have more negative effects compared

from a community development perspective because to more incremental growth which may create the same
such industries bring new wealth into an area, generally number of jobs. Population growth will certainly occur
pay high relative wages, are more likely to stay and to some extent, but the magnitude of that growth due to
expand in a community over time, and have greater this strategy will likely be small. The level of growth
positive impact on a communities tax base. There is less will be dependant upon several circumstances. The first,
opportunity _r such development in the recreation sector and probably most important, will be the availability of
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appropriately skilled workers and/or the existence of Family Cohesion a_d Wdfare

adequate training for low-skilled or under-employed
persons. If these conditions are not present, labor from Employment and a shared sense of values are the basis of
outside the region will certainly fill the vacuum. While family cohesion and welfare. Where stable employment
skill levels across the region are relatively equal, higher opportunities are lacking, family cohesion and welfare
relative unemployment rates in Michigan will allow more suffer as spouses are forced to work at distant locations

labor force absorption than in Wisconsin and Minnesota. and children have to leave the community to get work.
Within Wisconsin and Minnesota, however, the existence This strategy will improve family cohesion and welfare

of strong training programs will satisfy any labor needs primarily through stabilization of the employment base
utilizing existing residents or recent immigrants in either and increased wage and salary income. Creation of full...

sector. Consequently, unemployment rates should drop time, high wage jobs for primary _mily providers and
somewhat in areas where forest products or recreation other, often part-time, jobs for spouses and children will
industries expand, especially in Michigan. produce the highest level of benefits.

ESTIMATED COMMUNITY AND Government Finance
SOCIAL EFFECTS

On a state level, any improvement in job opportunities

Community and social effects resulting from industry accompanied by a reduction in the unemployment rate, or
development under the three scenarios within the general improvement in per capita income will positively impact
parameters discussed above are dependant on the state government finances. On the local level, increases

intricate relationship between existing income levels, in locally generated, government operating funds can
family structure, local government infrastructure and only occur through increases in property tax collections.

finance, land use, and community character. Across the Careful planning is needed to ensure that development
region, there is great variability in combinations of these which increases property tax revenue occurs in a way

factors in individual communities, that will minimize increases in tong-term, public infra-
structure development and maintenance costs. Establish-

Family and Per Capita Income ment and expansion of forest products manufacturers will
have major positive effects on local government finance,

Increases in family and per capita income improve the if infrastructure development costs are minimized and

welfare of community residents, improve the stability of population increase is minimized. Manufacturing
family units and increase the demand for residentiary establishments traditionally pay a higher relative propor-
services. It is anticipated that a majority of the forest tion of property taxes compared to service or residential
products sector jobs will be filled by male labor force properties.
participants, while a good portion of the indirect and

recreation jobs will be filled by female participants. More dispersed geographic development implies higher
Secondary forest products industries will employ more public service costs in the long-term for provision of
women compared to primary forest products industries, such things as roads, sewer, water, and electricity.
Under scenario 4, the net effect should be a significant Increases in population lead to higher costs for these

net improvement in family or household income as well services and such things as schools, libraries, public

as per capita income. This will occur in two fashions: parks and other government services. School services
first by incremental employment improvements where an and the impact of local population increases on their

employed person moves up the job ladder due to new job provision will be less of a concern in Michigan and
opportunities; and, second through gross improvements Wisconsin compared to Minnesota. In Michigan,
to the number of persons employed and their relative funding for schools was largely removed from the
salaries. Opportunities to increase the number of property tax system in t994. This will also occur in
workers per family will be greater under scenario 4 since Wisconsin in 1996.

three types of jobs will be created_manufacturing,

recreation service and indirect service---each of which Matching existing or planned infrastructure improve-
have associated with them differing skill requirements, ments, surplus labor and industrial expansion is key in
Under scenario 3, family wage jobs will be created but creating maximum local advantage from economic
opportunities for a second family wage earner in full or development. This can be done within each scenario but

part-time work will be lessened. Strategies focusing will be easier to accomplish in forested areas within

exclusively on natural resource-based recreation indus- scenarios 3 and 4 given the tendency of manufacturing to
tries will result in small increases in family or per capita locate near existing available infrastructure. Many rural

incomes, areas in the three Lake States are currently being severely
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impacted by second home development. Those areas so patterns. Community character and cohesion is damaged
impacted are also co_sidered prime _brest-based recre- by heavy reliance on industries which import temporary

ation areas. Over the tast 10 to 15 years, many commu- labor on a seasonal basis, involve dispersed development
nities and counties in these areas have deferred construc- which exceeds local ability to pay for needed infrastruc-
tion and/or maintenance on vital infrastructure, such as ture investment, and which result in land use changes
streets, sewage treatment and water supply facilities, and that displace existing uses important to the local

other important support services to residents and busi- economy or residents. Evidence of disruption of
nesses. The dispersed nature of this type of development community cohesion is polarization, often between long-
will make future infrastructure investment extremely time working residents and new or retired residents, over

costly when densities rise to the point where such differing visions of the future and goals and policies
investment is needed, necessary to arrive at a chosen future. Such polarization

is most characteristic in areas experiencing strong second
Land Use or retirement home development or in communities

dependent on a recreation-based economy.
Land use patterns help define community character and

the need for public infrastructure. Primary forest In general, communities that have reasonable tax
products industries (and secondary forest products revenues, adequate jobs for local residents, sufficient

industries as a :result) require access to an actively personal income, and experience modest, managed
managed forest resource base. Low intensity types of growth are less stressful places to live with a higher
recreational industries, such as those catering to quality of life than are turbulent communities with a feast

snowmobilers, hikers, cross country skiers, etc., also or famine development regime. In addition, those

require access to a _brest resource base less intensively communities that experience more managed development
managed. More concentrated recreational enterprises also develop a political stability and continuity which

centered on unique natural resources of limited geo- will carry the community over the turbulent times.
graphic extent and/or including modest development of Stability and continuity are also highly important
man-made attractions are the most compatible with forest attributes to demonstrate when recruiting new business

products industry development and will produce the of any type. Focus on expansion of existing recreation
greatest net community benefit, and forest products industries and recruitment of new

industry based on forest products manufacturing will

Focus on recruitment and development of forest industry contribute most to maintenance of community cohesion.
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Interaction of Tourism and Forest Products Sectors on Comm_m _y

Emp_oyrnenffUnernployment in the Lake States Region

Daniel E. Chappeile 1

EXECUTIVE SUMMARY INTRODUCTORY C,ONCEPTS AND CONTEXT

This study investigated possible relationships of a small There are a number of concepts and aspects of context
region's economic base to its unemployment rate that are essential to understanding implications of the
(seasonally unadjusted). Many types of regions (i.e., data analysis. Accordingly, these aspects are discussed at

single or multi-county regions) within each state were this point. Why are we concerned with unemployment?
delineated by a panel approach, although emphasis was We are concerned about employment because it is an
on tourism and forest products sectors. Monthly data on indication of societal welfare, probably the most impor-
labor force and unemployment were provided by tant one in today's economic climate. Persistent levels of
employment security agencies in Michigan, Minnesota unemployment, underemployment, and discouraged
and Wisconsin. The data series for this study covered workers constitute one of society's most serious prob-

August 1989 through July 1992. Monthly unemploy- lems, not only in the United States, but in virtually all
ment data for the regions delineated in this study have countries, both developed and underdeveloped. In fact,
been examined on a more informal on-going basis since the problem is worldwide. The seriousness of the current

completion of the formal study, situation has been noted with alarm by McCracken
(1994): "Those entering the work forces in Western

The most important finding was that forest industry Europe and even in the U.S. confront labor market
development centers are characterized by higher unem- conditions more nearly resembling those of the late

ployment rates than general urbania regions, but lower 1930s than those prevailing during the four decades or so
than tourism and relatively undeveloped regions and are following World War II."

generally more stable and less influenced by seasonality.
For most months, regions that have an economic base in The situation is so desperate that recently some European
both the forest products industry and travel/tourism have countries (e.g., France) are considering implementing a
lower unemployment rates than regions relying primarily job sharing policy to alleviate social hardships imposed
on one or the other. And regions that are one or the other by high unemployment rates. This waste of human
are characteristically better off than those that are neither, beings (or human capital) is finally beginning to be

in the sense of being relatively undeveloped. As dis- focused upon by policy-makers, even some of those
cussed in this report, although not analyzed in the study, concerned with natural resources. It is generally recog-
it was evident that regional historical development nized (although not necessarily established in quanfita-

trends, state economic structure and institutional frame- tire terms) that high unemployment contributes to
work influenced regional unemployment rates, diverse factors of anomie in society, including high crime

iii rates. The major implication of the situation seems to be
PURPOSE OF THE STUDY that in order to properly manage the environment and

natural resources, one must consider impacts on human
The purpose of this study was to examine the relation- resources, as well as vice versa.
ship between economic base and unemployment rate for

regions within the Lake States (i.e., Michigan, Minne- Trends in unemployment undoubtedly vary greatly from

sota, and Wisconsin) to discover if a region's economic one country to another and from one time period to
structure has a predictable unemployment rate in relative another. Juhn, Murphy and Topel (1991) studied

terms. The unemployment rate is measured as the unemployment and nonparticipation among U.S. men
percentage of the civilian labor force (nonagricultural since 1967. They were able to show that (Juhn, Murphy,

labor only) that is out of a job at a particular time. and Tope111991): "... virtually all of the trend toward
rising joblessness in the United States is accounted for by

1The author is a Professor Emeritus of Resource rising unemployment and nonparticipafion of less skilled

Development and Forestry, Michigan State University, persons. And for these groups, increases in nonemployed
East Lansing, Michigan 48824. weeks are mainly attributable to an increase in the
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incidence of very long spells. In a reduced form sense, Schor (1991, p. 39) reaches a most disturbing conclusion
there is little doubt that rising unemployment and from her analysis: "The trend toward underemptoyment
nonparticipation are demand driven. Wages fell substan- and unemployment signals a disturbing failure of the

tially among the skill categories in which employment labor market: the U.S. economy is increasingly unable to
declined, while groups with stabte wages also had provide work for its population. It is all the more

relatively stable employment rates." Katz (1992/1993) noticeable that growing idleness is occurring at a time
notes a similar trend: "tnside almost all sectors of the when those who are fully employed are at their work-
[U.S.] economy, firms are substituting more-educated for places for ever longer hours."
less-educated workers and me increasing their use of

professional, managerial, and technical workers relative to Schor (t991, p. 66) identifies the role of the "bias of

production workers." fringe benefits" in contributing to this alarming trend:
"For both salaried and hourly workers, in the second half

It is becoming clearly apparent that jobs .for the less of the twentieth century, pensions, health and life
skilled members of society ale disappearing as mechani- insurance, paid vacations, and other fringe benefits have

zation and automation take over tasks once completed by become a powerful incentive for the perpetuation of long
individuals. This can be taken as a benefit to society hours. Since most of these additions to basic earnings
because it is the essence of productivity increases, are paid on a per-person basis, rather than by the hour,
However, from the viewpoint of the less-educated and/or they create a strong discontinuity in cost structures. It
less-skilled individual member of that society, this trend becomes far more profitable for a company to hire a
amounts to a catastrophe, which is the driving force of smaller number of people for long hours than to extend
labor union resistance to changes in negotiated work rules those hours over more workers (who would also be paid

and introduction of new equipment. In a sense this trend benefits). The long hours of the postwar period owe a lot
is the flip side of the trend of protectionism by firms and to the "bias of fringe benefits."
industries.

"This bias has grown in recent years, as the value of
Juliet Schor, in her 1991 book entitled The Overworked fringes relative to wages and salaries has mushroomed.

American, provides a comprehensive analysis of national The standard figure of 15% (fringes as a percentage of
labor force trends over the long term. She points to pay) which prevailed in the 1950's has risen sharply. By
increases in overtime required of those working at the 1987, total benefit payments as a percent of wages and
same time as unemployment and underemployment grew salaries stood at 36.2%; at some firms, the figure reaches
(Schor 1991): "Declining industries provide poignant as high as 60%."
illustrations of the coexistence of long hours and unem-

ployment. The manufacturing sector lost over a million "Tax structures for government-administered programs
jobs in the 1980's. At the same time (from 1980 to t987), have added to this effect, even when paid on an earnings
overtime hours rose by 50 per year. Many of those on rather than a per-capita basis. Employers' contributions
permanent layoff watch their former co-workers put in to social security, unemployment insurance, and other
steady overtime, week after week, year after year. programs are capped, so that no taxes are levied after a

Outside manufacturing, unemployment also rose steadily, certain level of earnings. This creates a further bias
At the height of each business expansion (1969, 1973, toward requiring extra hours for existing workers,
1979, and 1987), the proportion of the labor force without because no additional tax liability is incurred. If a new

a job was higher--rising from only 3.4% in 1969 to employee is added instead, the tax bill rises."
almost twice that---6.1%--in 1987."

Finally, Schor (1991, p. 151) pinpoints the interdepen-

"Enforced idleness is not just confined to those who have dence of the unemployment problem and the overworked

been laid off. Underemployment is also growing. The employee problem, as well as a possible role of govern-
fraction of the labor force working part-time but desiring ment in alleviating the crisis: "..., the problem of
full-time work increased more than seven times. The worktime cannot be solved without an equalization of the

fraction employed only part of the year, but wanting a job distribution of work itself. This means we must find a

year-round, nearly doubled. Those who had neither full- durable solution for the crisis of unemployment and
time nor lull-year work, but wanted both, rose four times, underemployment plaguing this economy. Such a

All told, in the first year of my study, 7% of the labor solution will require an ongoing commitment from the
force were unable to obtain the work they wanted or federal government to ensure a more equal allocation of

needed. Twenty years later, this category had more than total work hours."
doubled--and stood at almost 17% (...)."
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Urgency in solving the unemployment problem is variables related to those used in this study_ Unavailabil-
reflected in a recent article by William Vickrey (1993, p. ity of data on these variables blocked expanding the

14): "There is no reason inherent in the real resources analysis beyond the limits observed in this report.
available to us why we cannot move rapidly within the

next 2 or 3 years to a state of genuinely full employment, A major advantage is that data are available at the county
and then continue indefinitely at that level, with the level for several important variables (i.e,, size of civilian
concomitant reduction in the ills of poverty, labor force, number of unemployed workers, etc,) that
hornelessness, sickness, and crime, together with a can be aggregated into regions that make sense from the
reduction in the resistance to reductions in military standpoint of econornic base, infrastrucune, governance,

expenditure to more rational levels, to liberalization of commuting patterns, etc. Att of these considerations are
trade and immigration policy, and to conservation and important in explaining regional economic growth and
environmental protection programs." development within a state.

"We simply cannot continue on as we have been doing DELINEATION OF REGIONS
without falling apart as a community and losing what is
left of our status of world leadership." Delineation of regions is always somewhat arbitrary. In

general, there are three basic regionalization principles

Most economists would take this as an appropriate goal, that might be used (either singly or in combination):

but one very difficult to accomplish. Cornwall (1993, p.
9), in an article contrasting unemployment rate trends in (a) functional integration (e.g., the Metro_litan Statisti-
the United States and Canada to those of seven low cal Area).

unemployment OECD countries, points to the need to
make basic institutional changes in labor policy (and (b) homogeneity (e.g., a watershed).

income policies) if the unemployment situation is to be
improved: "Events of the 1980s provide a clear warning. (c) planning and policy regions (e.g., a National Forest).
An aggregate demand policy that merely reduced

unemployment to 5-6% levels generated serious and In the United States, relevant data for this study are
politically unacceptable inflation. The implementation of recorded at the county level. Therefore, it was necessary
a social bargain policy to reduce inflationary forces at to build our regions using counties as components, The
low unemployment is an absolutely essential part of any county is an example of a policy region. In addition to
recovery efforts in the 1990s, yet it has received little the county, relevant data for this study are recorded for
attention. What is to be done? For countries like the Metropolitan Statistical Areas (MSAs), therefore the

United States and Canada, trapped by history with a most functional integration principle is used as well. Finally,
unfortunate set of institutions, achieving the twin goals within the constraint of county boundaries, contiguous
of low inflation and low unemployment will first require areas having similar economic base are aggregated. This

policy-induced changes in institutions that lead to is an application of the homogenity principle.
arrangements consistent with a social bargain strategy.
This means that there is no 'quick fix' cure of the present Selection of multi-county regions and MSAs as regions
ills." was carried out in this study using an infomml panel

approach. That is, a small panel of experts designated
THE REGIONAL APPROACH regions of the three Lake States that could be identified

with a certain type of economic :base. After regions were
The unit of analysis in this study was the region within suggested, subsequent investigation was carried out to
the Lake States of Michigan, Minnesota, and Wisconsin. confirm them using a multitude of infbrmation sources,

Each region consists of one or more counties. The focus Of course, considerable aggregation error can be gener-
was on the intra-state region because we were interested ated because different parts of a given county may have
in the relationship of the regional economic base to the different economic bases. Even where regional ecoo
unemployment rate. nomic bases are the same, there may be important

differences in economic structure that may derive from
This unit of analysis has both disadvantages and advan- different development trends over time in the various
tages. A disadvantage of this level in contrast to the regions. Also, institutional frameworks of the states

community level is that there is much more heterogeneity represented in the study differ somewhat from one
in economic base from one part of a specific region to another and these differences may be reflected in study
another. A disadvantage compared to the state level is results.

that data are not available at the county level for many
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Mark_.tse_ (1990, p. 28) emphasizes the importance of and the rest of the world. Some of these linkages already
recognizing the institutional framework and international have been mentioned, e.g., goods and services exported
trade: :_The individual regions cannot be understood on from our region. However, we atso must be concerned
their own-..-by studying their resources and industrial with inputs that come from outside our region. These

mix as has been the :recent tradition in the economic imports may be either consumer or producer goods and
development field. Nor can tlheir fortunes be simply services. For the most part we do not import labor, but
derived from the mechanics of national trade and growth we import goods that have embedded labor inputs and
patterns. Resources, environment, industrial mix, and this substitutes for regional labor.
economic base are the key characteristics of each region,

but it is increasingly useless to study these without a it turns out, therefore, that although the economic base
fine-grained appreciation of the international dynamics concept is rather straightforward and clearcut, its
of the industries involved and the postures of the key measurement rarely is. A serious measurement concern
players in each." is to account for flows, both into and out of the region.

For any region below the: national level (with a few

The focus in this study is on regional economic base. exceptions), this requires primary data collection.
Among the many factors related to economic develop-
ment, only the unernptoyrr_ent rate is investigated. Roles of Natural Resource Sectors

in the Regional Economy
The Concept of RegionM Economic Base

Natural resource sectors traditionally have been viewed
In this paper, t focus on the relationship between regional in economics as suppliers of industrial raw materials.
unemployment and economic base. This important However, the scope and importance of these sectors are
concept of economic base is relatively simple and refers greater today than ever before because of society's
to those economic sectors that export products (i.e., emphasis on amenities, biodiversity, environmental

goods and services) outside of the :region and bring new quality, assimilation of residuals, recreation/tourism,
money in from outside regional boundaries. New money natural values, and preservation of natural areas. We
generates responding rounds that expands the total need to view our forests as sources of a wide range of
amount of economic activity so it wilt be greater than commodities and services. We must manage them to

export revenue. Although regional growth can be based sustain product flows as well as for biodiversity. At the
on other factors, the export base is generally viewed by same time, we need to manage with a view toward
economists as useful for measuring economic growth human development and a sound, vital economy. That

potentials, means natural resource areas must continue to provide
commodities, and therefore continue to provide industrial

Natural Resource Sectors That are Part of the jobs.

RegioraM Economic Base
It is difficult to measure employment in natural resources

Given the definition of economic base, it follows that any because sectors are involved that we normally do not

sector exporting goods or services beyond the regional consider involved with natural resources, especially in
boundary is part of the economic base. Manufacturing recreation and tourism. Unfortunately, the economic

enterprises generally export the majority of their outputs accounts (i.e., income and product accounts and input
outside the region, whereas retail establishments export output accounts) do not include many of the sectors
very little. For example, almost all production of a pulp important to regional economic analysis (those cases

and paper plant is exported, whereas many recreational where goods and services are not priced) and aggregate
sites have a minority of visitors from outside of the others inappropriately (e.g., recreational enterprises).
region. However, most sectors supply both outside and
inside markets. Also, we need to be concerned with Natural resource sectors include all those directly related

imports of inputs to regional enterprises and substitution to the natural resource base; e.g., the forest products

of regional products for exported products when evaluat- industry (including many sectors), forest-based recre-
ing the regional economic base (e.g., a regional resident ation, minerals, water, wildlife, etc. Note that many
selecting a recreational experience in the region rather products of these sectors are not priced by organized
than one outside the region), markets, which makes economic analysis diftScult (and

very controversial).

There is another set of linkages to consider as well if we
are to properly quantify employment or any other Although certainly natural resources can be important in
economic variable (e.g., personal income). Those are economic growth and development, one should recognize
linkages between our region and the rest of the nation that they may have no effect in isolation of other eco-

nomic activities. Many undeveloped countries have a
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rich stock of natural resources. In contrast, many rich, Those sectors exporting their products outside the region
highly developed countries have few natural resources, bring revenues back to the region, thereby resulting in

It stands to reason, however, that if a region has the other net gains to regional economic prosperity. Of course, as
necessities for generating economic growth and develop- indicated in the table above, the imported factors of
ment, then natural resources can play an important part in production must be considered in evaluating a sector's
the process. One thing for certain, if a country does not potentials to increase regional economic prosperity. The

possess natural resources that provide raw materials less mobile f_ctors of production generally are not
required for production of the multitude of goods and exported or importe& Very tittle labor is generally
services demanded by its people, those inputs must be exported or imported between regions, and land never is,
imported, adding to a deficit in the balance of trade, except for a minor amount through erosion processes.

Even within the forest products economy, there are many
The various forest-based sectors of the regional economy differences between sectors. For example, the wood

vary a great deal from one another. From the standpoint furniture and fixtures sector exports about the same
of this study, the major differences to illuminate are proportion of output as tire integrated putp and paper and
economic_particularly relating to employment and particleboard sector, but imports significantly more of its
income. Also, it is pertinent to differentiate sectors in inputs (37.5% vs. 26.9%). Of course, from an economic

terms of the extent to which they contribute to the development standpoint, imported production inputs,
economic base. although a leakage out of the regional economy, often do

represent an opportunity to substitute regional goods and
For example, Chappelle et al. (1986, Table 8, p. 12) services for those that are imported.
reported 1980 exports and inputs as a percentage of total

sales for Michigan forest products sectors to be shown in As indicated, the major concern of this study was

Table 1: employment/unemployment. The various fbrest products
sectors vary greatly in regards to employment potentials.

Table 1._Imports, exports, employment�output, and number of employees per establishment, Michigan, 1980

Sector Exports_ imports2 FJO3 dobs/Est 4

Sawmills & planing mills 50.0 5.7 0.02004 9.2
Millwork, flooring, 51.6 51.2 .01526 22.0

structural members

Wood furniture 85.0 37.5 .02229 40.5
and fixtures

Wood pallets, boxes 22.0 17.5 .02277 12.7
and skids

Veneer and plywood; 55.3 37.0 .02138 22.5
other wood products

Integrated pulp and 86.0 26.9 .00848 517.8
paper; particleboard

Paper mills; building 66.9 52.0 .00573 215.2
paper and board mills

Paperboard containers 21.6 44.7 .01111 57.3& boxes

Other paper, converted 79.2 64.3 .00977 47.0
paper and paperboard

Exports as a percentage of total sales (Chappelle et aL 1986, Table 8, p. t2)
2 Imports as a percentage of total expenditures (Chappetleet aL 1986, Table 8, p. 12)
3Employment/Output (full time jobs/$1,000 of sales) (Chappeile et al. (1986, Table 11, p. 13)
4Number of employees in average establishment (Chappelle et aL (1986, Table 4, p. 7)
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For example, in Table 1, employment/output ratios are necessary to locate the unit of analysis along this
taken from Chappelle et al. (1986, Table tl, p. 13). Note continuum. Forward linkages go towards the final
that solid wood sectors are, tor the most part, much more consumer (i.e., final demand orientation), whereas

labor intensive than those involved with fiber products backward linkages go to the environment (i.e., supply
(average is 0.0203 for solid wood sectors vs. 0.0088 for oriented). To properly account for employment impacts
those based on fiber; i.e., about 2 1/2 times more labor of any particular industry or resource, it is necessary to
intensive). Therefore, for a million dollars of output, the consider these linkages.
solid wood manufacturing industries are likely to hire

many more workers than will those producing fiber These linkages are quantified as multiplier effects.
products. However, counteracting this may be scale of Normally when considering economic development we
manufacturing. It is evident that, on the average, if a are not just focusing on direct jobs created by a project,
new integrated pulp and paper plant is built within the but rather the total of direct, indirect and induced jobs.
state about 56 times the number of employees at a Generally multipliers are based on demand-driven input-
sawmill or planing mill will be hired. Even though the output models. This means that demands for all goods
employment/output ratio is low for the integrated pulp and services in the economy are taken as data rather than
and paper sector, the employment and income impacts on explained by the model. Another way of looking at it is
the region will be much larger than if a sawmill is added that the amount of timber required by society will depend
to the region's economic structure, on the amount of goods and services demanded by

society. A supply-driven model, in contrast, calculates

Backward and Forward Linkages the amount of production required to exactly exhaust
in a Regional Economy resource stocks (in fact, all inputs). Since materials

become more specialized in terms of use as they proceed
It is useful to look at linkages involved going from the through the marketing chain (e.g., contrast a 2x4 wood

environment (e.g., the woods) to eventually final member to a standing tree), the demand-driven modeling
consumer goods and services. These linkages are a set of approach makes the most sense for our purposes.
input-output relationships that, with the exception of both
extreme ends of the continuum, represent intermediate There can be considerable differences in the amount of
industries. Most natural resource sectors are found here, indirect and induced employment effects, depending on

with a few exceptions, such as firewood and wilderness the sector involved. For example, for Michigan using a
recreation. This is a consequence that most goods and 1980 data base of primary data for forest product
services that use inputs from the environment are cases industries and secondary for all other sectors, Chappelle
of derived demand. In many cases the number of et al. (1986) developed the following Type II employ-
intermediate industries are numerous and complex. In ment multipliers and rankings (Table 2). This multiplier

order to trace impacts of any proposed strategy, it is is the ratio of the total jobs and direct jobs.

Table 2.--Type II employment multipliers, Michigan, 1980

Sector Nultiplier Rank

Sawmills & planing mills 2.048 5
Millwork, flooring, structural members 1.998 6
Wood furniture and fixtures 1.826 9
Wood pallets, boxes and skids 2.069 4
Veneer and plywood; other wood products 1.937 8
Integrated pulp and paper; particleboard 3.537 1
Paper mills; building paper and board bills 3.106 2
Paperboard containers & boxes 2.387 3
Other paper, converted paper & paperboard 1.992 7
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For example, using these estimates, one could say that a Empioymer_t muitipiiers can be very _.:a_,efulin evaluating
new particleboard plant employing 200 direct workers changes in total employmer_t tha{ _-_ig:htbe expected if
likely would create a total of about 707 jobs (i.e., 200 X new jobs are created in specific sec:_or>;of lhe regional
3.537). economy. For example, if a new pape rboard container

plant is to be constructed that wil_ empby 6() production

The Type II multiplier assumes a fixed consumption employees, we might expect tha_ _otal Lake S_ates
function. Therefore, there is a bias towards high multi- employment will increase by about: t 3()jobs (60 x 2. t 64

pliers because normally people change their consumption = 129.84). Also, ir_put-output modei:s can be <_l._edto
function as their income changes. For example, as indicate the distribudott of jobs (e.g_, see Diamond and

family income rises the marginal propensity to consume Chappelle 1981). Of course, impacts of the piant
decreases (i.e., savings increases). A Type III multiplier construction phase would have to be evaluated sepa-
has been devised to at least partially remedy this situa- rarely.
tion.

One can see that the demand<lri_en input-output model

Pedersen et al. (1989) estimated the ibllowing selected can be very useful in quantifying expected impacts of

Type III employment multipliers for forest products new plant capacity, However, these estimates are
sectors in the Lake States (the States of Michigan, developed under the assumption that sufficient inputs of
Minnesota, and Wisconsin) based on the 1982 IMPLAN all types are availaNe (at the same relative prices as

data base (Table 3). One should note that sectors are not expressed in the transactions data) to produce all goods
identical to those used in Chappelle et al. (1986). and services demanded by the population.

In addition, it was found in this study that the multiplier Unemployment (i.e., number of workers unemployed) is

for wood energy was 1.499, outdoor recreation (includ- the measure we use to quantify unused inputs of labor
ing both regional residents and non-residents) 1.567, and available within the region. Unfortunately, unemptoy-
recreation (non-residents only) 1.550. All of these are ment estimates used in this study are too gross to be used
lower than multipliers for forest product sectors. These in plant feasibility studies because they do not differenti-

multipliers were developed by tracing expenditure ate labor by occupation and skill levels. However, these
patterns for the activities involved and dividing total unemployment statistics can be taken as a measure of

....... employment effects by direct effects, since such sectors excess labor inputs which may indicate favorable
do not exist in the input-output accounting system, prospective investment opportunities for entry of' new

Hence, these sectors are not represented as sectors in the production capacity into the region, as well as an
IMPLAN data base and model because that data base indication of human distress, as emphasized above. Of

utilizes national accounts. These multipliers reflect, course, labor is not the only input to any good or service
therefore, transactions involved among linked sectors in production. Therefore, data must be collected on all
the regional economy when economic activities are inputs before an investment decision can be made. And,

pursued, given leakages involved (e.g., imported inputs of course, added demands for the goods and services
to recreational enterprises). (expressed in the final demand sectors of the input output

model, which are exogenous) must be realistic.

Table 3.--Type III employment multipliers, Lake States, ]982

Sector Multiplier Rank

Sawmills and planing mills 1.6t9 7
Millwork 1.843 3
Wood & lumber products including pallets 1.706 6
Veneer, plywood, structural members 1.753 4
Wood furniture & fixtures

(SIC 25 weighted average) 1.750 5
Paper mills 2.072 2
Paperboard containers & boxes 2.t64 1
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Natural Resources as a Base for Increased factor to consider when tracing unemployment trends is
Ecor_omic Growth and Development the dramatic spatial reconfiguration that our cities have

endured since the 1930's as industrial plants moved to
Natural resources can serve as a base for increased suburban, ex-urban, and even rural areas. This move-

economic growth and development to the extent that they ment occurred to take advantage of new technology (i.e.,
provide inputs to economic activities exhibiting increasing single level industrial plants powered by electrical belts

demand. Although for the most part commodities have instead of gravity), substitution of cheaper land for other
been declining in teat price worldwide, timber is one of a inputs, and to provision of improved transportation (this
few exceptions 2 and is likely to become more so over was especially facilitated by the railroad system early in
time, as we contirme to reserve timberlands for wilderness the nation's history and later by the Interstate Highway
and other naturalistic puI_oses, both here and in other System and introduction of larger and more powerful

countries, trucks, as well as improvements in packaging technol-
ogy). Among other effects, this caused movement of

Also, forested environments are likely to become increas- manufacturing jobs out of central cities, stranding poorer
ingly scarce as sites tbr recreation as our populations laborers (particularly blacks), whose jobs had not been

grows and urbanization continues. It appears, therefore, taken away already by improved technology. This
that forested environments have many characteristics reconfiguration provided impetus for development of

likely to provide opportunities for favorable future zones outside the central city, but it also meant that more
economic growth and development, if properly managed, and more commuting would be required to keep the
Of course, it is necessary that strategies be implemented system functioning.
and necessary investments made to fully take advantage of

these opportunities. During the same period, retailing largely moved to
suburban shopping centers to serve the expanded

Laud Use Trends and Influences on Economic residential zones. This trend accelerated during the

Growth and Development 1960's to the present with the development of ever-larger
regional malls; the larger of which include theme parks

In order to produce timber, recreation, water, amenity that act as magnets to draw tourists from beyond the
values, and other goods and services, adequate land must usual service areas. Commonly central cities have come
be available. The status of land development must be to be devoted to offices and retailing to service the
considered both from the perspective of resource avail- population working in those offices (particularly restau-

ability and location of consumers for the array of goods rants). These trends transformed the labor market
and services. Hence, both rural and urban land develop- spatially and intensified spatial linkages between urban

ment are pertinent when we consider contributions of areas (e.g., consider the conurbations (i.e., continuous
natural resources to regional economic prosperity, urbanizations) on both the East and West coasts).

RegionM Urban Economic Development Groshen and Robertson (1993, p. 5)"... suggest that the
Midwest's principal cities are becoming service centers

We need to consider the pattern of urban economic for manufacturing establishments and other customers

development when analyzing employment patterns located within their boundaries."
because most Americans live in urban areas. Urban land

uses are superior economic uses because normally they Regional Rural Economic Development
can bid away land from rural uses. However, an important

Rural economic development is directly linked to
developments in urban areas. That is, urban and subur-

2TheEconomist magazine noted (in the issue of January 16, ban areas are markets for primary production occurring
1993, p. 107)that: "Timber is one of the few commodities for the most part in rural areas (of course, many of these
enjoying a boom. The price of timber in Chicago has soared by commodities are shipped on to other areas, even to other
around a third over the past year." The Economist worldwide countries). Towns in rural areas are retailing centers,
commodity-price indices of selected commodities (various selling to relatively large service areas, in contrast to the
industrial raw materials and foods), measured as percentage more densely packed urban service areas. Also, how-
change over the period December 31, 1991, to January 12, 1993 ever, many towns in rural areas have declined (or even
(SDR terms) indicates that by far the largest increase was for disappeared) as retailing centers because of declines in
timber (almost 50% compared to its nearest competitor,tea, at commuting time for rural residents over high-speed
35% and its closest industrial raw material, rubber, at about

15%) (Jan. 16, 1993 issue, p. 69). Although this particular highways to urban shopping malls. Rural jobs, therefore
price boom subsequently moderated, it indicates the potentials tend to be concentrated in primary commodity produc-
of market responses relative to supply restrictions, tion, tourism-related retailing, and government. In
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contrast, consumption patterns for rural residents, even When we look at any sector _f the e_:x):_a_)my(i _e.,an
farmers and forest workers, have become similar to those industry), we are _ealty Iooking a_ a _ix of products that
of urban residents in the same cohorts, and indeed changes over thne_ These prod_:ts involve various

purchases are often made in urban centers rather than production functions. There fore, the sector production
where they live and work. function is essentially a weighted functio_ of the indi.-

vidual product production functions iaclt._ded in that

Uneven Development aggregate. Even more important fiom the s_andpoint of
the present study, an area's unemployment rate is a

A region can be described by the mix of sectors included weighted rate of the unemployment rates for the sectors
in its economy. Regions generally have specialized included in the area's economic structure. Because of

functions developed over time and sectors necessary to this dynamic situation in product mix it is difficult to
participate in these specialized functions will be located trace economic development by economic sector.
there. The concept of industrial complex explains the However, these considerations g_ far towards explaining

composition of sectors found in the region to a certain what is termed "uneven development" in economics.
extent. These consist of agglomerations of establish-

ments at a single location that are linked to one another Harris (1989, p. 334) describes "uneven de etopment as
(e.g., technical, production, or marketing linkages) in follows: "By this is meant specifically that the process
terms of input-output relationships, i.e., the output of one [of capitalist development] is marked by persistent
firm is an input of another firm, which may generate differences in levels and rates of economic development

significant economies, Industrial complexes are impor- between different sectors of the economy."
rant in that they provide for a specialized industrial base
which may be a generator of regional economic growth if Further, Harris (1989, p, 337) outlines the sequential
demand for the complex's consumer products are strong process in the evolution of the economy" ",.. we can

(e.g., California's Silicon Valley in the 1980's), but can map out the dynamic evolution of the economy in terms
be a source of serious problems if demand for the of a sequential process, where the overall growth is

complex's products are lagging (e.g., U.S. automobile accountable for on the basis of (1) the individual growth
industrial complexes in the 1980's). Nevertheless, this of particular new sectors, (2) the growth of pre-existing
concept can be applied to develop useful descriptors of sectors, each of which is growing at a different rate
the regional economic base. depending on the particular phase reached in its life-

cycle, and (3) the constant accretion of new sectors into

Possibilities of agglomerations of various types may be the economy owing to the introduction of new products.

important in decision-making of firms interested in In this context also, the relative position of any region or
locating establishments in a particular area. Agglomera- country on a relevant index of development could be
tion may be fueled by economies of various types, seen as a matter of the particular products or industries it
including: (a) transportation economies, (b) economies has managed to capture as a result of the previous pattern
of scale within firm, (c) economies of scale external to of accumulation and the ongoing activity of firms

the firm, but to the industry (termed "urbanization operating within it and the particular timing of their entry
economies"). Of course, disagglomeration is the into the life--cycle of new products."
opposite force and it is fueled by analogous dis-econo-
mies. It follows t_?omthe above that in order to comprehen-

sively explain trends discussed in the results section of
Another phenomenon relevant to this section is that of this report, it would be necessary to track all previously

: product life cycle. In a dynamic economy new products discussed variables over time as well as the variables that

are constantly being developed, competing with other are measured in this study (i.e., unemployment rate,........ products that serve the same or similar functions (i.e., civilian labor force, etc.). Unfortunately, such compre _

provide the same service), and eventually are dislodged hensive analysis was not possible given available data.(

: by products that are either higher quality, less expensive However, it is important to keep the above considerations
or both. An exception is the disappearance of products in mind when interpreting study results.
made of raw materials that are degraded, exhausted, or

prohibited by society for some reason. In the private Changes in the sectoral structure of the regional economy

sector of the economy this process is tracked by a profit raise serious questions regarding adaptability of the labor
cycle. Eventually profits decrease to the point that force to change. Can employees of failing firms and
industries cease to produce the good (or service) and perhaps entire sectors be retrained to serve as human

substitutes take their place. In the public sector of the resources for new enterprises? Experiences with
economy, actions of the political system result in traditional extractive resource industries in the United

decisions to change product mix, albeit usually more States do not provide an optimistic view of this situation.
slowly than in the private sector.
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Consider, for example, the situation of the coal miners in "Consider the 833,200 people in the New England LEED
the Cumberland plateau region of Kentucky. Caudill [Social Security Administration's Longitudinal Em-

(1963) provides the context and the enormity of the ployer-Employee Data file] sample whose principal
problem in effecting this adaptation to regional structural activity in 1958 was to work in the mill industries. In the

change during the post World "WarII period and through period after 1958, as continuing de-industrialization
the t950's. Very few of any but the youngest workers swept through the sector, 674,000 of them left the mills.

displaced by the coal mining industry's technological By 1975, onty 18,000 of this group-fewer than 3%--
change (and enforcement of more stringent safety were employed in the high-tech industries of the region.
standards) found employment elsewhere, providing a (Another 2,000 had migrated to high-tech jobs outside
context for and illustrating the enormity of the problem New England.) More than five times as many ended up
in adapting to regional structural change. According to in trade and service jobs, either inside or outside of the

Caudill (1963, p. 278): "The young men on whom the region. A huge number dropped out of the labor force (or

mines had not yet set their ineradicable stamp could go to went into jobs not covered by Social Security). In
Detroit or other industrial cities with reasonable pros- essence ..... losing one's job as a result of de-industrial-

pects of finding employment. But their older colleague, ization tends to propel one downward in the industry
once his employment in the mines was ended, was hierarchy toward lower productivity jobs_not upward."
generally helpless. 2'he personnel directors concluded

that he lacked the ability to be trained which the compa- Although this study was not designed to trace changes in
hies required. Another factor operating against him was employment with de-industrialization, the above findings
the growing importance of industry-supported retirement can provide explanations useful in interpreting study
plans." results (and going beyond them).

In contrast, the older men faced a more dismal future Seasonal and part-time employment in natural resource

(Caudill, 1963, p. 278): "The upshot was that the older sectors is very common (e.g., in logging and tourism
sort of unemployed miners were driven into an increas- establishments). Duerr (1949, p. 78) noted the supple-

ingly desperate trap. Technology in the mines had made mental nature of much rural employment of the Appala-
them obsolete, rendering unsalable the only skill they chian region during the period 1940 to 1950: "Woods

possessed. The factories and mills in distant cities would work, mining, work in small mills, service employment,
not employ them. While the young men and their and farm work are alternative occupations for many
families drained out of the plateau, the older miners_ individuals. The really significant consideration is the
those in their early 40s and upward--were stranded, and, balance between the rural working force as a whole and
as automation gathered momentum in other industries, the employment opportunities, as a whole, open to these

those who had 'made the break' began to return to the workers."
mountains."

Although the economy of the United States has changed

The tragic sequence noted by Caudill has been moder- a great deal since Duerr wrote this, and the Lake States
ated somewhat in recent decades. Generally education differs much from his region, the substitutability of

has improved (e.g., a much higher percentage of students occupations to rural people continue to be a major
graduate from high school and attend college). Geo- consideration in national labor policies. The entry of
graphic isolation has been overcome with more advanced travel/tourism as a major economic activity in rural areas

(and faster and cheaper) transportation and, especially, enhances this force, rather than diminishing it.
communication networks. However, adaptation of labor

continues to be a major problem in this age of high Also, Duerr (1949, p. 90) points out advantages of
technology. There is serious question whether most decentralized industry from the standpoint of wages:
students have the skills necessary to thrive, in the "The manufacture of forest products appears to be one of
economy they wilt face. Bluestone and Harrison (1982, the few outstanding examples of an :industry where great
p. 97) provide some research findings for New England decentralization has been generally successful, in the
that indicate the size of the adaptation problem: "What sense that small rural plants have survived and, indeed,

has happened to those workers who eventually left (or continually risen in importance up to the present. The
were displaced from) the old mill :industries? How many existence of such plants, in itself, is desirable; and
were able to find jobs in the new high-tech companies or through the agency of education, and with gradual

in the highly unionized, high-paying engineering improvement in technology and the conditions of
industries? How many were forced to accept jobs in the ownership and management, it may be shaped into a
predominantly low-wage and more unstable services, powerful instrument for allowing forests to contribute
where they probably had to take wage cuts? And finally, their optimum to employment and income."
from what industries and from where do the new high-
tech industries recruit their new work forces?"
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Consxde, %r exampte_ the situation of the coal miners in "Consider the 833,200 people in the New England LEED
the Cumberland plateau region of Kentucky. Caudill [Social Security dmm_stratlon s Longitudinal Em-A o . . ,

(1963) provides the context and the enormity of the ployer-Employee Data file] sample whose principal
problem in effecting this adaptation to regional structural activity in 1958 was to work in the mill industries. In the

change during the post Wortd War II period and through period after t958, as continuing de-industrialization
the 1950's. Very few of any but the youngest workers swept through the sector, 674,000 of them left the mills.

displaced by the coat mining industry's technological By 1975, only 18,000 of this group-fewer than 3%_
change (and en%rcement of more stringent safety were employed jn the high-tech industries of the region.
standards) found employment elsewhere, providing a (Another 2,000 had migrated to high-tech jobs outside
context for and illustrating the enormity of the problem New England.) More than five times as many ended up
in adapting to regional structural change. According to in trade and service jobs, either inside or outside of the

Cauditl (1963, p. 278): "The young men on whom the region. A huge number dropped out of the labor force (or

mines had not yet set their ineradicable stamp could go to went into jobs not covered by Social Security). In
Detroit or other industrial cities with reasonable pros- essence ..... losing one's job as a result of de-industrial-

pects of finding employment. But their older colleague, ization tends to propel one downward in the industry
once his employment in the mines was ended, was hierarchy toward lower productivity jobs_not upward."
generally helpless. The personnel directors concluded

that he lacked the ability to be trained which the compa- Although this study was not designed to trace changes in
nies required. Another factor operating against him was employment with de-industrialization, the above findings

the growing importance of industry-supported retirement can provide explanations useful in interpreting study
plans." results (and going beyond them).

In contrast, the older men faced a more dismal future Seasonal and part-time employment in natural resource

(Caudill, 1963, p. 278): "The upshot was that the older sectors is very common (e.g., in logging and tourism
sort of unemployed miners were driven into an increas- establishments). Duerr (1949, p. 78) noted the supple-
ingly desperate trap. Technology in the mines had made mental nature of much rural employment of the Appala-
them obsolete, rendering unsalable the only skill they chian region during the period 1940 to 1950: "Woods

possessed. The factories and mills in distant cities would work, mining, work in small mills, service employment,
not employ them. While the young men and their and farm work are alternative occupations for many
families drained out of the plateau, the older miners_ individuals. The really significant consideration is the
those in their early 40s and upward--were stranded, and, balance between the rural working force as a whole and
as automation gathered momentum in other industries, the employment opportunities, as a whole, open to these
those who had 'made the break' began to return to the workers."
mountains."

Although the economy of the United States has changed

The tragic sequence noted by Caudilt has been moder- a great deal since Duerr wrote this, and the Lake States
ated somewhat in recent decades. Generally education differs much from his region, the substitutability of
has improved (e.g., a much higher percentage of students occupations to rural people continue to be a major
graduate from high school and attend college). Geo- consideration in national labor policies. The entry of
graphic isolation has been overcome with more advanced travel/tourism as a major economic activity in rural areas

(and faster and cheaper) transportation and, especially, enhances this force, rather than diminishing it.
communication networks. However, adaptation of labor

continues to be a major problem in this age of high Also, Duerr (t949, p. 90) points out advantages of
technology. There is serious question whether most decentralized industry from the standpoint of wages:
students have the skills necessary to thrive, in the "The manufacture of forest products appears to be one of

economy they will face. Bluestone and Harrison (1982, the few outstanding examples of an industry where great
p. 97) provide some research findings for New England decentralization has been generally successful, in the
that indicate the size of the adaptation problem: "What sense that small rural plants have survived and, indeed,
has happened to those workers who eventually left (or continually risen in importance up to the present. The
were displaced from) the old mill industries? How many existence of such plants, in itself, is desirable; and

were able to find jobs in the new high-tech companies or through the agency of education, and with gradual
in the highly unionized, high-paying engineering improvement in technology and the conditions of
industries? How many were forced to accept jobs in the ownership and management, it may be shaped into a

predominantly low-wage and more unstable services, powerful instrument for allowing forests to contribute
where they probably had to take wage cuts? And finally, their optimum to employment and income."
from what industries and from where do the new high-
tech industries :recruit their new work forces?"
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There are many differences between the conditions noted provide for increasir_, diversificai:i<_n crf regic_nal econo-
by Duerr for the Appalachian region in 1949 and those mies, particularly in rural areas, }!iftEc_so:l:such diversi-
found in the Lake States nowadays. For example, after fication may be to widen regional labor markds_ increase

being harvested almost out of existence in the Lake incomes, and decrease unemployme_-_t.

States (especially Michigan at the beginning of this
century, the region's forests have_come back, reflecting William R. Butch, Jr., a recognized social scientist in the
both the resilience and recuperative powers of Nature area of forest-based recreation research, recently :pro-.
and efforts of thousands of landowners, managers and vided some expert guidance regarding the matter of best

foresters in the region. There has been a shift from small mix of economic activities from the standpoint of
mills (primarily lumber mills) to large mills and even community economy, vitality and stability (Butch 1992,
industrial complexes. The pulp and paper sector, p. 15): "Nature-based or rural tourism as an industry is

particleboard sector, and composite board sectors have best when it is an adjunct to primary pfoduction rather
increased in importance. Technology has advanced than the primary source of a community's survival. I
greatly, even in the lumber industry, thereby requiring suspect that when tourism exceeds 35.-40% of the gross
fewer workers per unit of product. Regardless of all local product some threshold of disutility is being
these changes, there are some parallels to the picture reached. Instability irajobs, property values, tax receipts
related by Duerr. The truth of the matter is that often and population characteristics is a daily pattern ....
rural labor must sacrifice greatly in order to maintain a Unlike a mixed economy where tourism st_pptements

rural lifestyle, core economic activities and can serve as a balance for
market fluctuations in demand for primary products and

Private-sector wages in rural areas are generally lower thereby is a stabilizing influence, tourism as the dotal-
than in urban areas for the identical job. However, a nant industry lacks sustainabitity/'

mitigating factor is that living costs are generally lower
in rural areas, particularly housing costs. For highly During t:he past few decades, particularly since Earth Day
skilled workers, the sacrifice likely will be a job below in 1970, it has been popular in American society to

workers' capacities and lower incomes than could be oppose extraction of resource comm(xJities. Preservation
earned in an urban labor market. For the less skilled, the is much favored, but commodity production is not by

outcome is more questionable. The biggest sacrifice may many segments of the United States public. At the same
be in continuity of employment in rural areas, since they time, public opinion seems to have embraced the idea

are characterized by higher unemployment levels, more that forested regions which have been heavily dependent
persistent unemployment, more seasonality, and more economically on resource commodities (i.e., timber,
instability than urban areas (mainly because the labor forage and minerals) generally could be better off
market is much smaller, less diversified, and concen- (especially in terms of numbers of..jobs) if resources were

trated on primary production of goods), left unharvested and natural resource assets provide the
base of a travel/tourism industry (e.g., see Knize 199t,

Diversification of the Regional Economy Through regarding the National Forests). In fact, many economic

Expansions of Natural Resource Sectors consultants have predicted economic booms based on
recreation in such regions.

Natural resource sectors can often serve as target

industries in those economies that have comparative There is evidence that heavy reliance on tourism,
advantage in those lines of production. For example, especially based on _b:rests lacking adequate infrastruc-

Michigan's economy, which has for long been overdo- ture and resort development, is unlikely to live up to such
pendent on automobile manufacturing, has become 25% expectations. For example, Kiester (_993) discusses
less dependent on this industry in recent years in part impacts of the establishment of the Redwood National

) because of a target industry program that included both Park in California 25 years ago and its expansion 15

the forest products and travel/tourism industries as years ago. He documents poor performance of tourism
targets for expansion. 3 in substituting for an economic base previously provided

by the logging industry for communities in Del Norte
Recent research indicates that significant diversification and Humboldt counties. He provides a stark contrast
resulted from this program, although it is not possible to between rosy expectations and realities based on history,

isolate contributions of the forest products industry (Vega an analysis not often attempted (Kiester 1993, pp. 48 -
1992). Thus, forest products and tourism industries can 49): "Tourism has been the biggest disaplx:_intment,

however. In the rosy scenario of the t970%, the timber

industry cutbacks were only to be a period of adjustment

3Fora discussion of this program with an emphasis on the ushering in a new flocu;t of tourism prosperity. Park
forest products industry, see Chappetle and Webster (1987). advocates insisted that waves of tourists attracted to the
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newer, bigger park would more than compensate %r the o The national unemployment rate reached its highest
lost jobs in the woods and mills. Arthur D. Little, a level since 1984 during the study period.
management cor_sulting firm, predicted a gain of 1.6

million visitors by 1983, and a total of 950,000 visitor- o Since the March 199i trough of the recession, annual

days above the numbers recorded by the state parks GDP growth has averaged, as of March 1993, only
[which were the basis of the original national park, 2.3%, versus a 4.3% average rate following the troughs
before expansion]." of the previous four recoveries. About 98% of the

labor growth was in average weekly hours rather than

"In fact, tourists have never arrived in anything like the new jobs. "Weak employment growth reflects a
promised numbers. Far from the projected million-and- combination of factors: First a large amount of
a-half tree lovers a year, tourist visits last year were sectoral re-allocation is occurring in this recovery_for
estimated at 388,00(i) in a year when Yosemite, about 700 example, as displaced defense workers are being
miles to the south, was overrun by well over 3 million, retrained for other jobs. Second, increased medical

costs, along with new regulations surrounding disabili-
"The average visitor spends less than 50 minutes in the ties, civil rights, and family leaves, have increased the

park .... Visitation is not helped by the park's lack of costs of hiring new workers" (Economic Trends,
facilities, tt has no tourist lodging and no drive-in March, 1993, p. 9).

campgrounds. Campsites can be reached only by
strenuous backpackir_g." o Average fbreign exchange rate of the dollar (trade-

weighted) reached its lowest level since 1979-1981.

Ironically, the National Park has not been the :major
recreational attraction of the area. Rather, the major o Inflation rates ranged from low to moderate, about the

tourism lure was fostered by the logging industry, same prevailing during 1982-1984 (averaging 4.4%
According to Kiester i993, p. 49): "Although Humboldt Dec. 1986 through December 1991).

County tourism has gradually inched upward and is now
the county's fifth largest industry, the park is not the ° Foreign trade account balances were negative for the

primary lure. The big tourism draw is Eureka's restored entire study period (highest in 1989). Trade balances
Old Town and the gingerbread mansions of the timber for the U.S. were positive only with the E.C. and
barons, souvenirs of the conservation-be-damned, cut- Mexico for 1991 and 1992, with the largest negatives

and-run logging days of a hundred years ago." with Japan.

Kiester (1993, p. 49) maintained that tourism created few , Change in average monthly nonfarm employment was
jobs in the Redwood National Park area and those positive in 1989, but negative for the rest of the study
created are largely tow paying, especially in contrast to period.
the fbrest products industry: "The average Humboldt
County timber worker last year earned $21,300. The o From 1979 through 1989, service employment in-

average motel employee received $11,500. Even then, creased by 30%, while employment levels in goods-
most North Coast visitors are budget-minded, outdoors- producing industries actually declined slightly.

loving families who camp in the state and county parks
or head for the beaches." o Total compensation by service-producing industries

exceeded goods-producing industries in 1989 and

In contrast, Pedersen and Chappelle (1993) estimated 1990, but goods-producing took the lead for the rest of

that the 1985 annual wage or salary levels (in 1990 the period.
dollars) in the Lake States region (Michigan, Minnesota,
and Wisconsin) averaged $30,500 for the forest products • After a secular declining trend in housing starts that

industry and $t4,300 for recreation sectors in the began in 1976, there was a revival in early 1991 that
forested areas of the region, then weakened. New home prices largely leveled off

after peaking in early 1990. In contrast, the housing

Some important economic conditions in the nation affordability index, which measures cost of home
during the study period4: ownership relative to personal income, was at its most

favorable level since the early 1970's at the end of the

" The United States was in recession :from mid-1990 study period.

through the first quarter, 1991
, After peaking at about 63% in 1989, the employment/

population :ratio declined. Very likely, family income

4Source: various issues of Economic Trends issued by the in the future will not grow by increasing the number of
Federal Reserve Bank of Cleveland. workers per household, as was true during the 1980s.
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o Manufacturing capacity utilization was below the .................................... _i-mpo_s.....................................................Ex_o!ils ........
1967-1991 average of 81% during most of the study (billions of U_S._$) (billions of UoS. $)

period, beginning November 1990.
Michigan (85.0% transp, (69_2%transp.,

® In contrast to 3.4% in 1980, the average commercial 3,4% paper 0,8% paper

office vacancy rate in 1992 was 18.8%. It is antici- and lumber) and lumber)

pared that excess space will inhibit commercial Minnesota 1.654Wisconsin 2_I02
building activity for many years to come. Suburban
vacancy rates were higher in 1991 (t9.7%) than those
downtown (18.1%). State manufacturing employment shares, _990 (to

nearest percent): Michigan ........24%_ Minnesota ........19%,

• National GDP per worker in 1990 (about $44,000) was Wisconsin_25%_

highest of the developed industrial nations (including
Canada, Japan, France, U.K., and Germany), but State distribution of auto production, 1990: Michigan---
manufacturing productivity growth during 1973-1990 32.0%, Wisconsin--3.4%_
was only 2 1/2% per year, among the lowest of the
world's advanced economies (of those listed, only State export activity, t989-1991"

Canada was lower).
blanufactured State share

, Per capita health care spending in 1989 was about exports growth of exports
$2,400, the largest of any of the world's developed (% change) _ __
countries (also highest in terms of share, of GDP), over AI_ E×porl
40% of Which is paid by government. From 1973 exports growth
through 1991 these costs have risen about 2.6% more Michigan 35.9 5.1 9.1
per year than the cost of living. Minnesota 22.7 1.3 1.6

Wisconsin 41.6 1,3 2.5
' ,, At the national level over the period 1986 to 1993, the Midwest 35.7

percentage of the labor force (seasonally adjusted) U.S. 18.2
unemployed for less than 5 weeks has been fairly flat
at about 3%. Those persons unemployed for less than

14 weeks averaged a little less than 5% since 1991. Markusen ( 1990, pp. 8 & 10) provides a succinct
Approximately another 1% was made up of those summary of conditions in the industrial heartland during

unemployed less than 26 weeks, but more than 14 the period immediately prior to this study: "The Great
weeks. Since 1991, the percentage unemployed more Lakes core of this region [i.e., of the industrial heartland]
than 26 weeks averaged about 1% of the labor force experienced an absolute decline in total numbers of jobs
("Economic Trends," Federal Reserve Bank of from 1979 to 1986, at a time when the Pacific, New

Cleveland, August, 1993, p. 9). England, and South Atlantic regions added jobs at rates
of 14.7%, 15.4%, and 20.8%, respectively (...).

Some important economic conditions in the region Manufacturing job losses were the dominant component

during the study periodS: of this disparity. The Great Lakes states lost t9.3% [of
its] net manufacturing jobs over the period, ahnost

Trade with Canada (1990): from list of top 12 importing double the national loss of I0%, while :the South Atlan-

and exporting states. Michigan is the top importing and tic, Pacific, and Mountain regions actually posted
exporting state: increases (...). Almost half of the 2 million jobs lost in

the nation were found in the five East North Cerm'al

states. In their wake, manufacturing shutdowns de-
pressed the region's service sectors, so that in states like
Illinois and Michigan, services grew at only one-half to

two-thirds of the national rate. Despite no job expansion,
labor force supply pressures grew in the heavy industrial
states, resultir_g in dramatic rates of outmigration. In the
first half of the decade, the Great Lakes States k_st 3,6%

of their population through net outmigration (. o. )."
5Source: various issues of Economic Trends'issued by the

Federal Reserve Bank of Cleveland. It appears that Markusen is using standard U_S. Census
divisions and regions and "the Great Lakes core" refers
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to the East North Central Region (which includes the 6. Relatively Undeveloped t (RUDI): Chippewa,
states of Indiana, Illinois, Michigan, Ohio, and Wiscon- Mackinac, Luce
sin). Minnesota is in the West North Central Region.

Further, she notes that (Markusen 1990, p. 10, fn. 9): 7. Relatively Undeveloped 2 (RUD2): Alpena,
"Disparities have ameliorated somewhat since 1985, as Cheboygan, Montmorency, Presque Isle
the dollar has weakened. In 1987, the outlying states of

Minnesota, Wisconsin, and Iowa grew by more than the 8. Combined Forest Industry/Tourism Development
national manufacturing growth rate, but Illinois, Michi- Center (COM): Otsego
gan, and Ohio sfil_ lagged behind the national rate

(Robbins 1988). From the trough of the 1983 recession 9. University Center (UC): Ann Arbor
to early 1989, the Midwest barely outpaced the nation,

but since the Midwestern slump was more than twice as 10. Mining Center (MC): Ontonagon
severe as the nation's, it should have doubled the nation's

recovery rate just to stay even (Schnorbus and Israilevich 11. Agricultural Area (AA): Huron, Ottawa, Allegan
1989)."

Minnesota

This apparent geographic difference within the Midwest

appears to be a proxy for differences in economic 1. General Urbania (GU): Minneapolis-St. Paul (MSA)
potentials among different kinds of manufacturing

industries. Trends and prospects for Midwest manufac- 2. Forest Industry Development Center 1 (FIDCL):
turing other than automobiles and related industries are Carlton, Koochiching
quite good (Bilek and Stier 1993, also Borchert 1987),

whereas the future appears much less favorable for 3. Forest Industry Development Center 2 (FIDC2):
automobiles and related industries. Duluth (city)

Types of Regions Taken as Entities in the Study 4. Tourism Development Center (TDC): Cass, Crow
Wing

A number of types of regions were developed for each
state, depending on the state's economic structure (or 5. Combined Forest Industry/Tourism Development
lack of economic structure in the case of relatively Center (COM): Beltrami

undeveloped areas). All regions considered in the
preliminary study (Chappelle and Webster 1990) were 6. Relatively Undeveloped 1 (RUD1): Aitkin, Hubbard,
retained, but additional regions were added. It is unlikely Lake of the Woods, Wadena
that a long time series could be used in this type of study

because of relatively rapid changes in economic struc- 7. Relatively Undeveloped 2 (RUD2): Red Lake,
tures, especially for rural regions with a relatively small Clearwater, Kanabec, Mahnomen
number of establishments.

8. Mining Center (Me): St. Louis (minus Duluth),

The specific regions considered in this study are indi- Itasca
cated by state below:

9. Agricultural Area (AA): Stearns, Polk, Otter Trail

Michigan
Wisconsin

1. Primary Auto Corridor (PAC): Detroit (city), Pontiac
(city), Flint (city), Saginaw (city) 1. General Urbania (GU): Milwaukee (MSA), Madison

(MSA)

2. General Urbania (GU): Grand Rapids (city),
Kalamazoo (MSA) 2. Forest Industry Development Center (FIDC): Green

Bay (MSA), Outagamie, Winnebago

3. Forest Industry Development Center 1 (FIDC1):
Marquette, Delta, Dickinson 3. Tourism Development Center (TDC): Vilas, Door

4. Forest Industry Development Center 2 (FIDC2): 4. Combined Forest Industry and Tourism Development
Crawford, Roscommon Center (COM): Oneida

5. Tourism Development Center (TDC): Grand 5. Relatively Undeveloped 1 (RUD1): Rusk, Sawyer,
Traverse, Leelanau, Charlevoix, Emmet Price
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6. Relatively Undeveloped 2 (RUD2): Calumet, 3. Forest industry development cer_ters have generally
Oconto, Marinette, Clark lower unemployment rates and less seasonal variation

than do TDC areas.

7. Indian Reservation ([R): Menominee
4. There is a systematic difference between unemptoy-

8. University Center (UC): Madison (MSA) ment rates in which Michigan contrasts with Wiscon-
sin and Minnesota°

9. Agricultural Area (AA): Marathon, Grant, Dodge
Data sources

In this paper the focus primarily is on FIDC, TDC, COM,
and RUD regions, although the data base developed in t. Michigan: Michigan Employment Security Commis-

this study includes all the above study regions 6. The sion, Bureau of Reseach and Statistics, Labor Market
range of economic bases can be viewed as distinct types Analysis Sectiom
along a continuum and that any actual place will not be a
pure case. Unfortunately, there appears to be no robust 2. Minnesota: Minnesota Department of Jobs and
measurement of a place's economic base from readily Training, Research and Statistics Office.
available secondary data.

3. Wisconsin: Wisconsin Department of Industry, Labor
In those cases where there are multiple regions of a given and Human Relations, Bureau of Labor Market
type within a state, the second one was added after the Information.
1990 paper by Chappelle and Webster, which included a
preliminary analysis of the relationship of economic base Only final estimates were used each month in the series.
to unemployment. Also, Agricultural Areas and Mining However, even these sometimes were later revised. To

Centers were added at that time. the extent possible, we revised our data set in response to
these changes.

Time period considered in the study:

Readers interested only in major study conclusions rather
August 1989 through July 1992. than detailed results may turn directly to the conclusions

section on page 53.
Hypotheses of the 1990 paper

MAJOR STUDY RESULTS

As noted above, a preliminary analysis was carried out

by Chappelle and Webster (1990). Hypotheses tested in Major aggregated results are summarized in Table 4,

that paper were taken as starting hypotheses in this where means and ranges over the entire study period are
analysis, which expanded the data set from a 6-month shown for the unemployment rate for each type of region
period to a 3-year period. The hypotheses were: in each state. Although this table is much less detailed

?

than the data base and figures (a few of which appear in

1. The relative magnitude of regional unemployment is the body of this report), many major study findings can
related to regional characteristics, primarily the be deduced from it. These statistics are aggregative for
economic base, and that employment patterns the entire study period, hence they indicate in a sense

exhibited by the predominant industry is reflected in "long-term misery" in the various study regions for the
regional unemployment patterns, with influences entire study period. Of course, seasonality and secular
flowing through both backward and forward linkages, trend (if any) are reflected in the ranges. In most cases,

the lowest part of the range occurred near the beginning
2. FIDC and TDC centers have lower unemployment of the study period.

rates than RUD areas.

6Thisdata base was developed by Dylan Cole, Graduate
Research Assistant, Department of Forestry, Michigan State
University and is included as an appendix to this report. Also,
graphs displaying trends are included in an appendix to this
report.
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Tabte 4.---Arithmetic means and ranges of monthly regional unemployment rates
(percent of nonagricultural civilian labor force) by state, August 1989 through
July 1992)

Type of Region Michigan Minnesota Wisconsin

PAC 12.5 (10.0-15.9)
GU 6.9 4.4 4.0

5.5-8.3 3.3-5.4 3.0-5.0
FIDC1 9.0 7.2 4.3

5.6-12.1 4.9-10.1 3.1-5.5
FIDC2 7.9 5.5

5.4-11.9 3.5-7.1
TDC 8.7 7.2 6.6

5.7-12.7 4.4-10.8 3.1-12.3
COM 9.1 6.1 4.7

5.5-14.3 4.5-8.5 2.7-7.1
RUD1 12.7 8.1 7.2

7.0-19.7 5.6-11.6 4.3-13.0
RUD2 15.3 11.7 7.6

9.4-23.2 7.5-18.1 5.6-11.4

UC 3.1 2.9 _,
2.2-4.2 2.1-4.3

MC 8.0 7.5 _
5.5-14.3 5.5-10.6 _

IR 21.6 ,:_
14.7-33.6 _

AA 6.5 5.7 5.4 _
4.9-8.9 3.8-8.3 3.8-7.3 _i
State 8.4 4.9 4.8

6.7-11.0 3.9-6.5 3.7-6.9

Note: The U.S. mean during the study period was 6.3, with a range of 5.0 to 8.1.

The rankings of mean unemployment rates and ranges
(from lowest to highest) are shown in Table 5.

Table 5.--Rankings of mean unemployment rates and ranges (from lowest to highest)

Rank Michigan Minnesota Wisconsin
Mean Range Mean Range Mean Range

1 UC UC GU GU UC GU
2 AA GU state state GU UC
3 GU AA FIDC2 FIDC2 FIDCl FIDCl
4 FIDC2 state AA COM COM state
5 MC PAC COM AA state AA
6 state FIDCl&2 FIDCl&TDC MC AA COM
7 TDC TDC MC FIDCl TDC RUD2
8 FIDCl COM & MC RUD1 RUD1 RUD1 RUD1
9 COM RUD1 RUD2 TDC RUD2 TDC
10 PAC RUD2 RUD2 IR IR
11 RUD1
12 RUD2
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The following conclusions can be drawn within an 4. The means for the AA regions in MN and WI are
individual state analysis: similar, but the range was wider in MN.

Michigan 5. The state means and ranges were abo_t the same in
MN and WI.

1. AA and GU :regions are similar, except that AA has a

larger range. When monthly data are plotted for a given type of region
and contrasted between states, it is possible to perceive

2. Means of FIDC2 and MC are nearly identical al- relationships that cannot be revealed in the aggregative

though the MC region's range is larger, data in Table 4. In the study analysis a large number of
graphs were produced to trace relationships. Only a few

3. Means and ranges of FIDC 1, FIDC2, TDC and COM of the graphs are included in this report, but the findings

are nearly the same. below are based on the large number of plots]

4. Means of PAC and RUD 1 are nearly the same, but the One effect that requires plotting monthly data to quantify

range of RUDI is much greater, is seasonality, which was merely reflected in the range in
the aggregative data in Table 1. More importantly, this

5. Mean and range of RUD2 is much larger than the rest plotting was required to trace secular trends. Changes in

of the regions, ranking of regions according to unemployment rate
occurred in some cases during the study period. The

Minnesota major findings of these analyses were:

1. Means of FIDC2 and AA are nearly identical, but the 1. Michigan unemployment rates have been consistently
range of AA is larger, higher than in Minnesota, Wisconsin, and the nation.

However, in February 1993, it was announced that in

2. Means of FIDC1 and TDC are identical, but range of January t993 the Michigan UR tied the national UR
TDC is slightly larger, for the first time since 1978 (at 7.1%). Examination

of unemployment rates since completion of the
3. FIDC 1 and MC have means and ranges almost the formal study suggests that rates for Michigan areas

same. other than the auto production corridor are becoming
somewhat more like those for comparable areas in the

4. Both the mean and range of RUD2 are much larger other two states. It would appear that parts of
than those for RUD 1. Michigan are partially escaping the negative influence

of the auto corridor.
Wisconsin

2. The Primary Auto Corridor (PAC) has the highest
1. The range of GU is almost the same as FIDC1, but the sustained rates of unemployment, except for the IR.

mean of FIDC1 is slightly larger.

3. In general, the unemployment rate in all three states
2. The mean of TDC is almost as large as RUD1, but the increases as one proceeds from GU to FIDC to TDC

range of the latter is much larger, to RUD regions.

3. The mean of RUD2 is only slightly larger than that for 4. Except for the PAC and IR, RUD regions always have

RUD1, but its range is much narrower, the largest UR throughout the year.

Contrasts between states for the same type of region 5. GU regions in all three states had an UR below state
are also illuminating: average for every month for all 3 years.

1. GU regions in MN and WI have about the same 6. Michigan's GU rate has exceeded the other two states
means and ranges. GU rates for every month of the study.

2. UC regions in MI and WI have almost identical 7. GU and FIDC rates in Wisconsin are similar.
means and ranges.

3 The MC regions' means and ranges are similar, 7Muchof this section is based on a study progress report dated
• January 7, 1993, by Dylan Cole, Graduate Research Assistant,

although the range is greater in MI than in MN. Department of Forestry, Michigan State University.
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8_ FIDCs in Michigan had higher URs than those in the both regions have been higher than the national

other two states, with the exception of a few months, unemployment rate. During summers, however, the
unemployment rate for FIDC2 were lower than the

9. The RUD and GU regional to state ratios are similar state rate, 8whereas FIDC 1 rates were higher than
in the three states, both in terms of means and ranges, the state averages, excepting a few months.

t0. URs fbr UCs have been consistently lower and more 16. For every month in the data series for Minnesota, the
stable than national URs and are lower than all other unemployment rate in FIDC 1 were higher than in
state or regional rates for every month. FIDC2.

11o In general, labor force instability ordering is that 17. In Wisconsin, the unemployment rate in the FIDC,
RUD has been the most unstable, followed by TDC, with the exception of a few months, was below the
FIDC, GU, with UC being the most stable, state rate.

12. In most regions labor force size has increased over 18. The Michigan RUD1 unemployment rate was higher
time. There is some evidence that regional unem- every month than RUD 1 for Minnesota and Wiscon-
ployment rates have increased because of increases sin, which trended at about the same levels.
in the civilian labor force (CLF) size. Consider the

following contrast for Minnesota and Wisconsin of 19. The Michigan RUD2 unemployment rate, with the
change in seasonally unadjusted unemployment rates exception of 2 months early in the series, was higher
(UR) and change in CLF from May 1992 to May than RUDs in the other two states. RUD2 in ,!_

1993 (note that these data are more recent than those Minnesota, except for 1 month when equal, was _
included in the data base for this study): higher than Wisconsin's RUD2 throughout the data

series, with the greatest differences occurring in the
Ninnesota Wisconsin winter months.

Region UR CLF UR CLF
annual percentage change 20. Trends in unemployment rates in UCs in Michigan

and Wisconsin were about the same level for the

GU +0.4 +2.16 +0.6 +3.36 entire series, fluctuating between 2.25 to 4%.FIDCl +0.4 +3.43 +0.9 +3.34
FIDC2 +0.8 -1.21
MC +0.2 -1.67 21. The Michigan MC unemployment rates stayed about
TDC +1.1 +3.39 +2.7 +6.16 equal to Minnesota's MC rates until August 199i, at
COM +0.3 +2.05 +2.6 +2.84 which time they grew higher, sometimes by as much
RUD1 +0.8 +1.88 +4.9 +6.70 as 3 percentage points.
RUD2 +0.8 +2.35 +2.7 +0.77

IR +7.7 +26.32 22. Unemployment rates for AAs cluster together for the
three states, sometimes with one state leading and

13. In Michigan and Minnesota, trends of FIDC, TDC then another. From December 1992 to the end of the

and RUD are similar, with RUD with highest URs data series, the unemployment rates in these areas
and with TDC and FIDC at lower and more stable were below the national rate. Before that date, one
levels (usually with FIDC somewhat lower), state or another fell above the national rate. The

Wisconsin, however, shows URs for TDC and reader should again be cautioned, however, that

RUD1 very similar (even seasonality), with FIDC agricultural labor is not included in the civilian labor
usually lower (much lower during winter months, force and unemployment rates reported here.
with little seasonality).

23. Peak unemployment rates for the IR occurred in
14. Taking the regional to state ratio, Minnesota FIDC 1 January and February throughout the data series,

always ranked highest, followed by Michigan and with troughs occurring in September or October.
finally Wisconsin (with the exception of a few

months in 1989). 24. In Minnesota, the ratio of regional to state unem-

ployment rates for the COM region, with an excep-
15. Although peaks and troughs occurred at about the tion of a few months at the beginning of the data

same time, the trend in unemployment rate for series, was lower than those for FIDC 1. FIDC2
Michigan FIDCI differs greatly from FIDC2, which
usually had the higher unemployment rate. With the 8Thefact that FIDC2 has a significant tourism aspect
exception of one month, unemployment rates for somewhat confounds the matter, but helps to explain this

specific pattern.
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ratios, however, were generally lower than COM illustrate how difficult it is to delineate regions with any

ratios except during August and September. degree of homogeneity in respect to economic base.
Also, it is evident that other variables are important.

25. In Wisconsin, regional-state unemployment rate
ratios for FIDCI have been lower than COM ratios, Source of tourism visitors showed itself to be an impor-

except for June and July. tant factor in terms of effects on employment/unemploy-
ment. This has occurred by accident in terms of observa-

26. In Wisconsin, RUD2 ratios of regional unemploy- tions in one of the states, namely Michigan. During the
ment rates to state rates fluctuated over a narrow last 2 years of the data series, monthly unemployment

range (1.40-1.85), whereas RUD1 fluctuated much rates have been generally higher for the locality that is a
more widely (0.9-2.0). center for both tourism and forest products, than for

localities that are one or the other. That the regional
CONCLUSIONS economic base was misidentified may be possible. But

additional thought, comparing particularly the tourism

It is evident that none of the regions perfectly match their development center and the combined development
labels and they vary somewhat within a class within a center, suggests something more complicated. The
state. It is even possible that regional compositions tourism development center focuses on Traverse City and
changed enough during the study period that labels should several associated communities on the east shore of Lake

have been changed in some cases. It appears impossible Michigan. This area is linked quite strongly to Chicago
to isolate a "pure" region in the Lake States classified by and several other major communities in several states by
economic base. Very likely this would be a general truth airline links, configuration of the highway system, and a
applicable to all parts of the world except perhaps in a long-standing pattern of tourism (including substantial
stagnant or primitive economy, numbers of seasonal residences). The combined devel-

opment center focuses on Gaylord, a much newer center
In relative terms, economic base does have a fairly with links primarily to Detroit and associated communi-
predictable effect on unemployment rates. Generally ties essentially completely by highway. Tourism linked

forest industry development centers are characterized by to economically strong sources of visitors, particularly
higher unemployment rates than general urbania regions, multiple sources, appears to have greater beneficial

but lower than tourism and relatively undeveloped regions effects than tourism linked primarily to a single, less
and are generally more stable and less influenced by economically strong source.
seasonality.

For most regions there was a secular increase in the

......... Regions that have an economic base in both the forest civilian labor force. CLF size was greater at the end of
products industry and travel/tourism sectors usually (but the data series than at the beginning for most regions
not always!) have lower unemployment rates than regions (exceptions: MI--PAC and GU; WI--TDC, RU-2).

characterized by a single sector. Over all states, the However, real incomes have not kept up with inflation,
unemployment rate was lower for the COM region (i.e., and there has been very little job growth nationally. If
the region having an economic base in both tourism and the same forces held for the regions (and data are not

;_::: forest products) than the FIDC and TDC regions com- uniformly available to examine this) then it was inevi-
_ bined for 51.8% of the months in the data base. However, table that unemployment rates increased over time. Also,

the frequency differed a great deal from state to state and new jobs tend to pay lower wages than lost industrial
among FIDCS, as shown below (in percent): jobs, thereby leading to lower incomes. During this

period family incomes rose only because additional
Region Michigan Minnesota Wisconsin All family members (usually married women with children)

States entered the labor force and gained employment outside
the home. This trend peaked recently and now has beenFIDCl 42.9 91.4 33.3

39.8 decreasing nationally.
FIDC2 5.7 25.7
TDC 42.9 80.0 91.7 71.7 It is to be recognized that this analysis covers a relatively

short time period. There are longer time trends that also
From the above statistics, one can maintain with some influence employment. Serious loss of international

confidence that the unemployment rate is likely to be competitiveness (and then only partial and uneven

lower if the region has an economic base including both recovery) in major heavy industries dominant in parts of
forest products and tourism industries, rather than just one the region is an important example. These longer-term
or the other, particularly tourism. The above statistics trends mean that month-to-month data do not necessarily

prove or disprove cause and effect. However, patterns
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are quite striking as noted, and worthy of serious the very areas experiencing woods labor shortages. For
consideration in relation to regional development example, in Michigan's Upper Peninsula unemployment
strategy, levels were so high that surplus manpower was leaving

the area (...). The generally acknowledged explanation
This analysis tells us something quite simple but impor- is that alternative opportunities have been more attractive
tant concerning efforts (particularly state efforts) to foster than woods work."
economic and community development based in major

part on forests and related resources. It suggests that It is true that not all jobs would be so unattractive, but

such efforts will be most successful if actions to foster given that all forest products sectors depend on this type
the tourism and tbrest products sectors are parts of the of labor somewhere (i.e., the primary production), all
same package of state initiatives, not separate efforts and such activities could be affected by woods labor force
least of all efforts that deliberately compete with each trends.
other (State of Michigan 1987).

It seems inevitable that higher unemployment rates will

This analysis also suggests that development efforts may exist in some states (e.g., Michigan) than in others (e.g.,
be more successful in terms of employment effects some Minnesota and Wisconsin). This follows from the

places than others in a definable pattern. Other things contextual factors that were discussed in the introductory
equal, they are more likely to be successful in places that section of the report. Very likely such rates are structural
have the assets (both natural and cultural) to be both and change only slightly over time. To a certain extent,

tourism and forest products development centers, not the high rates in Michigan are probably related to high
simply tourism. Also, it is evident that the development dependence of the state's economy on automobile

trend for the region is very influential. Very likely manufacture and suppliers to this industry, a matter that
differences in infrastructure development over time is at is decreasing to some extent over time, as previously
the foundation of many of the differences in observed discussed.
unemployment rates. Both of these points are likely to

be matters of considerable potential interest to state Recommendations for Further Study
governments trying to tailor their regional and commu-

nity development efforts to make them effective. There needs to be increased efforts at developing
regionalizations based on types of economic bases. This

Another aspect that could not be investigated as a part of will undoubtedly be difficult because data collected by
this study was the effect of agglomerations and industrial the federal government are not adequate to the task (Vega
complexes on unemployment rates. Regional economic 1992). The panel approach of delineating economic
theory would lead one to expect some significant bases used in this study is probably the best approach
differences depending on agglomeration and develop- that could be used given the status of data resources, but

ment of industrial complexes, panel size and composition needs to be increased.

Implications The time series needs to be increased and more time

series analysis needs to be completed. Our data set, for

From a social welfare standpoint, and to the extent that example, was the minimal time series to even carry out
markets exist for products, siting forest products manu- moving average calculations to adjust for seasonality
facturing plants in relatively undeveloped regions likely (which we concluded had little value, given our research
will lead to reduced unemployment rates (assuming objectives).
availability of raw materials). Also, siting tourism

developments in such regions also likely will lead to Most of all, this type of analysis needs to be broadened

reduced unemployment rates, but high rates likely will by linking to a demographic analysis (focusing particu-
continue to occur during winter months, if more year- larly on migration) on the one hand and to a regional
round resorts are not developed. A combination of forest economic model on the other. In this way it should be
industry development and tourism development likely possible to trace the effect of migration on the labor force

will lead to both lower rates and less seasonality, and the level of economic activity in the region. A
regional model that takes this approach was developed

However, one should not assume that a high unemploy- by Olson et al. (1984). Ideally, one would develop an
ment rate means that labor appropriate for the forest interregional model.
products sectors is necessarily in over supply. For

example, Granskog and Manthy (1970, p. 5) found that In terms of industrial targeting, it would be desirable to
during 1965 and 1966 there were problems of woods define FIDCs by four digit SIC (Standard Industrial

labor supply even with "... surplus manpower levels in Classification) sector, rather than according to forest
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products industry as a whole. State-level unemployment address; t992 October 13; First Munsugan Conference;
compensation records (commonly known as ES202 data) Orono, ME: University of Maine, Coilege of Forest
may have great potential for improving future analysis. Resources (October 13).

For an example, see White et al. (1990). However, costs
of correcting data records for many sub-state areas likely Caudilt, Harry M. 1963. Night comes to the
would be very high. Also, interstate comparisons are Cumberland's: a biography of a depressed area.
difficult to make because" ... state bureaus of employ- Boston, MA: Little, Brown and Company,. 394 p_
ment services control how firm-level data are gathered,

processed, and publicized" (Lin et al. 1990, p. 255). Chappelle, Daniel E.; Heinen, Suzanne E.; James, Lee
M.; Kirrlwaon, Kyte M.; Otson, David D. 1986.
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A Detailed Examination of Economic Effects of Growth in _burism

and Forest Products Sectors in the Lake States

Daniel E. Chappelle I

INTRODUCTION Future 2.--Forest resource-based efforts toward regional
employment and economic growth are concentrated

This detailed examination of economic effects is the first primarily on the tourism/recreation industry. (Efforts to

part of identification and evaluation of plausible alterna- attract additional visitors, and to provide improved and
tive futures concerning the tourism and forest products attractive facilities for them are the core of resource-
sectors in the Lake States. Four different futures have based economic development efforts in the region.)

been defined in terms that may appeal to governors and
their advisors as a range of policy choices concerning Future 3.reForest resource-based industrial expansions
forest resources, continue to be assisted by state and community efforts as

in the 1980s. (These efforts center on effectively

Evaluation of economic effects will give a sense of the packaged information on principal factors affecting plant
scale of growth likely in these sectors, both singly and expansion and plant location decisions for instate
combined. It will then be possible to more readily regions, e.g., labor supply, potential building sites,

identify and evaluate community effects and environ- transportation facilities for both market access and
mental effects likely to be associated with economic assembling inputs. These efforts may also involve
effects at this identified scale, efforts to assure stable and sustainable timber supply and

ready availability of competent labor and other inputs.

The first step is to consider the four plausible alternative Efforts to foster expansion of value-added secondary
futures, and some major dimensions of their evaluation, forest products industries are also part of both this future
Next, economic effects related to the forest products and the next.
sector are examined in detail. This is followed by a
parallel examination of economic effect related to the Future 4.--New and more fully synchronized efforts are
tourism sector, made to encourage expansion in both the tourism/

recreation and forest industries. (The two industries are

Each of these parallel examinations finally tries to give a treated as linked in a unified resource-based development
sense of where in the Lake States growth in employment effort; existing cooperation among the three states is
and income associated with the two sectors is most likely further strengthened and unified in support of this effort.)
to occur. This is done essentially to aid subsequent

i evaluation of associated community effects. Multi- A. Relating Pedersen and Chappelle (P&C) estimates of
! county areas previously analyzed in terms of effects of future employment and income to the proposed

various economic sectors on local employment and futures:
unemployment are used in this effort to give a sense of
the geography of likely effects. 1. The estimates are based on a demand-driven

input-output model, hence they relate to produc-
DISCUSSION OF ALTERNATIVE FUTURES tion levels required (at current relative prices) to

AND THEIR EVALUATION satisfy expected final demands of all types
(including exports) and it is assumed that all

Future 1.reForest resource-based industrial expansions inputs (including wood) will be available to meet
of the 1980s have carried the region to a new plateau on these final demands. In view of this, the esti-

which the region will rest for some time. (Translation: mates probably relate best to a combination of
Few if any additional expansions of primary users of Futures 2 and 3.
Lake States timber resources in the foreseeable future,

and only a very modest level of effort to foster them.) 2. The model assumed that all prices (both of inputs
and outputs) will remain fixed in a relative sense
(i.e., in real terms). Therefore, to the extent that

The author is Professor Emeritus of Resource actual regional wood prices increase beyond
Development and Forestry, Michigan State University, relative prices in the model, estimates will be off
East Lansing, Michigan 48824.
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somewhat. This might occur because of reduced B. Adequacy of future regional timber supplies:
harvest levels on federal lands in the Pacific

Northwest, growth reductions of Southern pines, 1. It appears that estimates derived by the NCFES
trends in the Canadian forest products industry, and interpreted by Stone will be adequate in terms
etc. of physical supply.

3. P&C projections may be applied to the proposed 2. Hagenstein's analysis indicates that regional real

futures as indicated below, where the principal prices may be increasing fairly steeply if the worst
assumption being made is that there is little case scenarios for the Pacific Northwest and

transactions linkage (in dollar terms) between the Southern regions, as well as for Canada, were to

forest products industry and the tourism/recre- occur in the future, particularly if all three were to
ation industry: occur simultaneously. Smyth (1993), focusing on

softwood supplies in the U.S. South and Pacific
a. Future 1 might be taken as a situation where Northwest and Canada, is particularly pessimistic

there is no job or income growth in the regarding the future (p. 10):
regional forest products sectors. For this

future, the levels of employment and income "... a large shortfall [in softwood lumber produc-
would be taken as the 1990 P&C estimates, tion] in 1994 will force adjustments in consump-
However, this future still would involve a tion, including a reversal of the trend of the last
modest increase in production because of decade toward much larger new houses. It will
expected continued productivity gains in the also speed up the adoption of non-wood substitute
forest products industry. [Question--What products by the nonresidential construction
about growth in the tourism/recreation indus- industry, which has shown less resistance to such

try?] changes. And it will greatly expand the role of
wood-based composite products, particularly those

b. In the case of Future 2, we could assume the that are not dependent on the harvesting of old-

tourism/recreation sector expands as indicated growth species. Given the potential demand
in the year 2000 P&C projections. Levels of which is now in place and the slowness with

employment and income for the forest products which many supply side adjustments will occur,

industry would be set at 1990 P&C estimates, high levels of unsatisfied consumer demand will
assure the continuance of record lumber prices in

c. Future 3 might be taken as a situation where 1994."
2000 P&C projections apply for the forest _
products industry, but increases do not occur in 3. We may have to develop alternative futures that
the tourism/recreation sector (i.e., 1990 P&C will reflect alternative scenarios in these three

levels would be used), major wood producing regions. This might take

the form of estimating share of the timber market
d. Future 4 would then be a situation where 2000 likely to be gained by the Lake States given what :ii_

P&C projections for both the forest products may happen in the major wood producing regions.
and tourism/recreation sectors would hold. This could be done by making estimates of real

price increases (hence decreasing demands) given
4. Given the way employment and income esti- effects of supply situations in the other regions.

mates were derived, a major effort must be to We do not have to consider the effects of this
estimate whether resource and other inputs are region's production on the supply-demand
adequate at unchanged relative prices to meet situation in the other regions.
final demands. Capital inputs are extremely

mobile and probably readily available for 4. Technological changes described by Skog will
promising investment opportunities given provide the basis for analysis of adequacy of
current interest rates. Therefore, this input is regional timber supply in meeting raw material
judged not to be a problem that must be ad- demands. Because of technological change we
dressed in this analysis. It does not appear that can likely anticipate that the amount of wood
land is scarce (e.g., much agricultural land in the embodied in a unit of final product will continue

region has been released) nor is labor scarce to decrease. Technological changes could be
overall (i.e., unemployment rates are relatively summarized in estimates of timber inputs to
high and real incomes have been decreasing), produce one unit of product.
Therefore, the main concern regarding input
availability relates to timber.
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5. In a detailed comprehensive analysis one would sawtimber from federal lands in the Pacific
want to have input demands by species and size Northwest. Even though we are likely to see
for each sector within the forest products industry, considerable substitution of non-wood products

However, data does not exist to carry out such an (e.g., steel studs), the pressure wit1 be great to
analysis. Also, currently there is no model really increase harvests in the region to meet demands
adequate to the task that would retain the spatial in this region and other regions (pa_icularly the
delineation required in this project. Therefore, I East).

propose we assume (perhaps with some modifica-
tions) that all species can substitute for one Effects of population change on recreational use of
another without change in the production function, regional forests--
Essentially we would be assuming that industry
can readily modify production processes to use Population growth will lead to more recreationists but
available wood supplies, which appears to be what probably not proportional to population increase because
generally occurred during the history of the of:
industry in the United States as well as the world
as a whole. Also, one must remember that many a. Available family leisure time has been gener-

forest products sectors have been making even ally decreasing in recent years;
more radical changes in production processes over
the last few decades to meet environmental b. Aging of the population has the effect of

regulations than we would be implicitly assuming, decreasing demand for strenuous recreational
activities requiring forest land (e.g., downhill

C. Analysis of demand for goods and services2: skiing, hunting);

1. A more difficult area in evaluating futures relates 2. Changes in intergenerational skill transfer have

to expected demands for the diverse goods and had the effect of decreasing certain recreation
services supplied by the region's forests. Much activities (e.g., hunting);
depends on population size and composition,
which in the United States depends greatly on 3. Many increasingly attractive substitute recre-

immigration trends. See Marcin (1993) for a brief ational activities do not require forest land (e.g.,
review of the situation, urban parks, television, video games);

Effects of population change on wood use-- 4. Also, final demands for all goods and services

depend on future consumption patterns, which are
a. Fast growing areas that are rural likely will have very difficult to estimate, especially for the far

a decreasing availability of timber for harvest, future. In the case of forest products, substitution
of non-wood materials for wood in construction

b. Increases in population size will result in (e.g., steel, aluminum, straw, etc.)is usually the
increased demands for wood products, although first to come to mind. Likewise there are many
not likely directly proportional to population substitutable materials for wood in paper manu-
increase, facture (e.g., kenaf, hemp and straw).

c. Increased demands in pulp and paper sector Generally we think that people in the future will

likely will be met partly by recycled fiber, require about the same quantity and quality of
goods and services as they have in the past.

d. The most binding situation will be for solid However, life styles may change (and have
wood products, both to meet regional demands changed) significantly. Consider, for example,
resulting from population increases, but more impacts in housing markets as settlement patterns
importantly because of the need to substitute have changed since the Second World War. Urban
for drastically decreased harvests of coniferous recreational activities have substituted for wild-

land recreation to some extent. A much larger

2Note that the economic impact model (FS-USDA's proportion of our population reside in urban areas
now. Aging of the population by itself means thatIMPLAN) on which the Pedersen - Chappelle estimates are

based calculates production required to meet final demands in significant changes in population distribution, type
dollars. Raw material levels in physical units are not consid- of housing, density of housing, and price of
ered in such an analysis. However, remember the model housing will likely occur. Consumption patterns
assumes that all inputs will be available to meet the calculated depend much on demographic trends (e.g.,
production schedule, immigration patterns for various ethnic groups),
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and distrib_._tion of real income. Also, technologi- a. Take regions used by Chappelle (t994) in the
cal changes can be very significant, including such analysis of unemployment as units of analysis_
timely and esoteric trends as spread of the These regions are delineated according to
information superhighway (that can substitute for major economic base. Only three types of
publications printed on paper), as well as theme regions in the three states would be used: (a)
parks (and in the furore, virtual reality gaming forest products development centers, (b)
centers) that can often substitute for some forest- tourism/recreation centers, and (c) combined
based recreational activities, etc. forest products and tourism/recreation

centers.

5. Another aspect of demand analysis that will be

difficult to estimate is future redistribution of real b. Assume that changes in the industry (i.e.,
disposable income. The gap between rich and either forest products industry or tourism/

poor has been increasing and some trends (e.g., recreation industry) will occur only in regions
increasing requirements for higher education and bearing these designations within each state.
training among entrants to the job market) are

likely to increase it even further. It appears that c. Allocate growth in employment and income to
the lowest two--fifths of the income classes are existing forest products and tourism/recreation
unlikely to be able to afford consumption at centers in proportion to their existing employ-
previous levels, especially for housing. It is likely, ment size. This will require using the most
therefore, that products containing wood will be recent labor force data for the economic base
impacted more than most other goods and regions in the three states.
services.

d. Take available unused wood capacity into
6. Changes in the structure of labor markets also will consideration as a constraint and reallocate

likely have significant impacts on real incomes expansions to other areas if the needed supply
and hence on major purchases (such as housing appears not to be available. It would seem

and furniture) and on lifestyles (which will have that forest survey units would adequately
significant impacts on recreation), provide spatial delineation to achieve this

appraisal, considering likely timbershed sizes.
D. Estimating economic impacts:

e. Assume that excess labor supply will be
1. Major variables of concern in the economic impact adequate to handle future growth in both the

analysis will be employment and income likely forest products and tourism/recreation
under the alternative futures, industries. This assumption is not very critical

because additional labor supply is available in

2. Employment and income changes in both the areas within commuting distance from
forest products industry and the tourism/recreation designated labor markets.
industry will be considered for each alternative
future. 5. Economic growth of the regions would be calcu-

lated on the basis of growth of either the forest
3. It seems reasonable to assume that future growth products industry, the tourism/recreation industry

in both industries will occur in areas where the or both.

industries already are important to the regional

economy. That is, expansions of current centers 6. Essentially by the above procedures we will be
are more likely than the establishment of new allocating the growth indicated in the Pedersen
centers of these economic activities. (See "As- and Chappelle estimates to regions within the
sembling Some of the Information for Identifying three-state region in terms of direct, indirect and
and Evaluating Plausible Alternative Futures," induced economic impacts. At this point we will
3/7/94 for a discussion of potential expansions), have determined scale effects. After that we can

explore community economic effects and then
4. There is difficulty in spatially allocating changes proceed to social and environmental impacts of

in employment and income. It does not seem very the expansions indicated in the alternative futures.
useful to attribute changes to the three-state region In contrast to the three-state region, at the small
as a whole. Therefore, the following procedures area level, some modifications will have to be

are proposed: made to avoid double-counting when aggregating
sector estimates of indirect and induced employ-
ment.
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DETERMINING IMPACTS OF FOREST demands? A simple way to approach the question is to
PRODUCTS INDUSTRY EMPLOYMENT develop coefficients representing roundwood receipts

GROWTH ON TIMBER DEMAND per job in the various forest products sectors. This was

IN TIIE LAKE STATES done by using data from Hackett and Pilon (1993) for
Michigan, Hackett and Dahlman (1993) for Minnesota,

The Pedersen and Chappelle (1994) estimates of employ- and Hackett and Whipple (1993) for Wisconsin (see

ment growth (from 1990 to 2000) are taken as a base in Tables 1 - 5, below). Unfortunately, in this process it
this analysis. The question to be answered here is what was necessary to aggregate to the twe-digit SIC level
timber volumes are implied by these employment levels, (see Table 6 for 1990). Forecasted distribution of direct
which are expected to be required to meet 2000 final employment to sectors for 2000 is initially done on the

basis of no change in technology (Table 7).

Table 1.--Number of active primary wood-using mills, 1990

Kind of mill Michigan* Minnesota** Wisconsin*** Region

Sawmills1

Large2 26 12 27 65
Mediuma 103 52 102 257
Small4 171 457 139 767
Subtotal 300 521 268 1,089

Pulp millss 12 15 22 49
Veneer mills 8 1 17 26
Other mills 35 35 16 86
Total 355 572 323 1,250

1Millspersistentlysawing50mbfor moreannually.
2Annuallumberproductioninexcessof5 millionbd.ft.
3Annuallumberproductionfrom1 millionto 5 millionbd.ft.
"Annuallumberproductionfrom50 thousandto 1millionbd.ft.
sIncludesflakeboardplants.

* HackettandPilon(1993),Table1, p.12.
** HackettandDahlman(1993),Table1, p. 13.

*** HackettandWhipple(1993),Table1, p. 12.

Table 2.--Industrial roundwood receipts by type of mill, 1990 (in million cu. ft.)

Kind of mill Michigan* Minnesota** Wisconsin*** Region
S H S H S H S H

Pulp mills_ 41.2 173.2 41.1 138.0 72.9 162.8 155.2 474.0
Saw mills 23.3 64.1 14.8 32.5 13.8 84.0 51.9 200.8
Other mills2 0.7 6.4 2.5 5.4 2.3 11.7 5.5 23.5
Total 65.2 263.7 56.4 175.9 89.0 258.5 212.6 698.1

1Includesflakeboardplants.
2Doesnot includetreatingplantsor fuelwoodreceipts.
S=softwoods
H=hardwoods

* HackettandPilon(1993),Table2, p. 12.
** Hackettand Dahlman(1993)Table2, p. 13.

*** HackettandWhipple(1993),Table2, p. 12.
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Table 3.--Industrial roundwood receipts per primary wood-using mill by kind of mill, 1990 (million cubic
feet per mill) all species 1

Kind of mill Michigan Minnesota Wisconsin Region

Pulp mills 17.87 11.94 10.71 12.84

Saw mills .36 .09 .36 .23

Other mills_ .16 .22 .42 .26

industry average .93 .41 1.08 .73

1Developed from information in Tables 1 and 2.
2includes veneer mills.

Table 4.--Estimated number of jobs in the primary wood-using industry of
the Lake States, 1990"

Kind of milt Jobs in sector Jobs per mill

Pulp mills 49,588 1012.0

Saw mills 8,976 8.2

Other mills** 24,266 150.7

Total 82,830 66.3 --

* Interpolation of estimates in Table 5, p. 21 of Pedersen, Chappelle and Lothner
(1989).
** Includes veneer mills.

Table 5.--Estimated industrial roundwood receipts per

job in primary wood-using mill, all species, Lake
States, 1990"

Kind of mill Million cubic feet

Pulp mills .0127

Saw mills .0281

Other mills .0012

Industry average .0110

*Using informationfrom Tables2 and 4.

Table 6.--Distribution of forest-based direct employment and industrial roundwood receipts in the Lake States,
all species, 1990

SIC Direct employment* Roundwood receipts** Roundwood receiptsijob
# jobs million cubic feet

24 & 25 104,364 281.5 0.002897

26 118,636 692.2 .005304

Total 223,000 910.7 .004084

* From Pedersen and Chappelle (1993). Division of SlCs 24, 25, and 26 made on the basis of 1990 estimated employment in
Pedersen, Chappelle and Lothner (1989). SlCs 24 & 25 accounted for 46.8% of jobs and SIC 26, 53.2% of jobs.
** From Table 2 taking Pulpmills for SIC 26 and total of Sawmills and Other mills for SlCs 24 and 25.
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Table 7.--Distribution of forest-based direct employment and industrial rouY_dwood
receipts in the Lake States, all species, 2000 (assuming 1990 roundwood receipts per
job)

SIC 2000 Direct 1990 Roundwood 2000 Estimated

employment* receipts/jobs** roundwood receipts
# jobs million cubic feet

24 & 25 109,512 0.002697 295.35
26 124,488 .005304 860.28
Total 234,000 .004084 955.63"**

* FromPedersenandChappelle(1993). Divisionof SlCs24, 25,and26madeonthe basisof
1990estimatedemploymentin Pedersen,ChappelleandLothner(1989).
** FromTable6,assumingnochangeintechnology(orproductivity)from1990to 2000.

*** Estimatedroundwoodreceiptsfor2000are4.9%higherthanfor 1990.

However, it seems reasonable to assume a 10% decrease

in roundwood receipts per job be introduced to account
for prospective gains in wood utilization over the period
1990 to 2000. Although no direct evidence for this
assumption has been found, this forecast is based on the
following indicative points drawn from recent literature:

1. Note the following indexes of output per hour for all
employees (national level):*

_,_ Average annual percent change
_i®_ SiC Industry 1975-1991 1985-1991

2421 Sawmills,planingmills 2.6 1.7
2431 Millwork 0.0 2.6
251 Household furniture 1.5 1.6
2611,21, 31 Pulp, paper & paperboard mills 3.2 2.5

* Source:Table663,p. 422.U.S.Bureauofthe Census.1993. StatisticalAbstractof theUnitedStates: 1993
(113thed.),Washington,DC.

Weighting the above indexes with estimated 1985 jobs in 2010." (Skog, 1993, p. 9). [This implies a rate of
the Lake States (Pedersen et al. 1989, p. 21) indicates an increase of about 6% per year.]
average annual industry index of 2.2%.

Pulpwood roundwood and recycled paper use in the U.S.
2. The USDA Forest Service projects softwood lumber North (from Figure 2, Skog, 1993):

per square foot of floor area in residential construc-

tion will decline by 24% between 1986 and 2040." 1990 Pulpwood roundwood 1.1 billion cu. ft.

(Skog 1993, p. 12). [This implies a rate of decrease Recycled paper use 13.4 million tons
of about 4% per year.] 2000 Pulpwood roundwood 1.1 x 1.18 =

1.3 billion cu. ft.

3. The rate at which recycled paper is utilized in making Recycled paper use 13.4 x 1.68 =
paper in the U.S. (tons of recycled paper input per ton 22.5 million tons
of paper output) has increased from 24% in 1985 to

29% in 1991 and is projected to increase to 41% by [This implies a rate of increase of 1.7% per year or
18.2% for 10 years.]
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4. "Overall, hardwood lumber use per unit of furniture for labor. In 2040 [for the U.S.], employment in the
prodt_ction is expected to fall over the next 50 years lumber and wood products portion of the industry will
even though use may increase for high value furni- only be 72% of the employment in 1985, despite a

ture." (Skog, 1993, po 14)o 44% increase in lumber production and a 60%
increase in production of structural panels." (Haynes,

5. Hardwood lumber use in shipping per unit of manu- 1990, p. 5). [This implies an increase of about 22%
facturing output is expected to decrease over the next in P/E.]
50 years. Softwood lumber and plywood use are also

expected to decline with the rapidly declining use of 8. "During the 1980s, most [U.S. forest products]
wooden containers in favor of paper and plastic, and industries experienced reductions in employees and
the virtual elimination of wood use for dunnage, constant dollar value of shipments. The only in-
blocking, and bracing during transportation." (Skog creases were in the number of employees in the
1993, p. 15). woodpulp industry. The solid-wood industries

[lumber and structural panels] were most severely
6. Expectations are for "Modest growth in recycled impacted. These declines cannot be completely

paperboard production, but substantial growth in use blamed on the 1982 economic recession. Long-term
of recycled fiber in traditionally virgin fiber grades, trends in the primary timber processing industries
such as kraft linerboard, semichemical corrugating have been towards larger mills with fewer employees
medium, newsprint, and tissue." (Skog 1993, Table producing goods with increasing real total value and
4). value per employee. These long-term trends are

evident in 1986 as total employment remained near
7. "New technologies being applied in primary process- the 1982 low, but constant dollar shipments and

ing such as in the softwood lumber segment of the shipments per employee rose to record levels."
industry have as a side effect lasting elimination of (Haynes 1990, p. 67).
employment in the industry as capital is substituted

9. Nonwood processing costs in the United States by sector and region (1982 dollars).

1985 1986 2000
Sector South North South North South

Softwood lumber1 89 78

Softwood plywood2 82 81
Oriented strandboard & waferboard3 90 87 84 84

perthousandboardfeet. Source: Haynes1990,Table82,p. 125.
2 perthousandsq. ft.,3/8" basis. Source: Haynes1990,Table83, p. 125.
3 perthousandsq. ft.,3/8" basis. Source: Haynes1990,Table84, p. 126.
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10. Nonwood processing costs at integrated pulp and Softwood lumber production (U.S.)
paper facilities in the United States, by product 1986 33,889 million board feet

(Haynes 1990, Table 85, p. 126): 2000 39,285 million board feet
+ 15.9%

Sector 1986 2000 % Change
.... 1982 dollarsper ton .... Softwood North harvest

1986 879 million cu. ft.

Newsprint 363 359 -1.1 2000 t, 142 million cu. :ft.
Unbleached kraft bd. 177 162 -8.5 +29.9%
Semichemical bd. 206 202 -1.9

Recycled bd. 235 235 0 Hardwood North Harvest
Solid bleached bd. 460 398 -13.5 1986 3,355 million cu. ft.

2000 4,091 million cu. ft.

11. "Competitive firms in the forest products industry +21.9 %
have generally been those that utilize technology in
place of labor and raw material as modernization 13. "Between 1952 and 1976, the residue left unused at
takes place. The historical trend that we expect to mills declined from 13% to 4% and declined to 2%
continue is increased productivity of labor in new in 1986. By 1986, virtually all roundwood was
mills that more than offsets increases in employment made into products or converted to energy. The

that might have resulted from higher levels of percentage of roundwood and mill residue converted

production. Expected increases in labor productivity to solid products or delivered to pulpmills increased
are clear when total employment (...) is compared from 68% to 90% between 1952 and 1976 due to

to production (...)" (Haynes 1990, p. 155). increased sawmill and plywood/veneer mill product
recovery, an increased use of mill residue for pulp,

For example, for the softwood lumber sector in the [sic] and panels. But the proportion declined to 88%

South, the production per employee was 0.313 in 1986 partially as a consequence of increased
million board feet compared to a projected 0.328 demand for fuelwood" (Haynes 1990, p. 196).
million board feet in 2000, a 4.8% increase (produc-

tion data from table 97, p. 133 and employment data In view of this trend, virtually all productivity gains arise
from table 122, p. 156). from the substitution of capital for labor rather than

_:_:_:_ increased use of roundwood material. Applying this 10%
,_ 12. Expected production given expected increased gain in labor productivity to the information in Table 7
__ solidwood recovery (Haynes 1990, Table 124, pp. provides Table 8.

160-163):

Table 8.--Distribution of forest-based direct employment and industrial roundwood receipts in the Lake States,

all species, 2000 (assuming a 10% increase in labor productivity; i.e., a 10% decrease in wood use per direct
job)

SiC 2000 Direct 2000 Roundwood 2000 Estimated

employment* receipts/jobs roundwood receipts
# jobs ..... million cubic feet .....

24 & 25 109,512 0.002427 265.82
26 124,488 .004774 594.25
Total 234,000 .003676 860.07"*

*From PedersenandChappelle(1993). Divisionof SICs24, 25,and26madeon thebasisof 1990estimatedemploymentin
Pedersen,ChappelleandLothner(1989).
**Estimatedroundwoodreceiptsfor2000are5.6%lowerthanfor 1990.
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Summary of estimated roundwood receipts:

t990 910.7 million cu. ft. Earlier in this report the suggestion was made that
2000 without labor productivity gains +4.9% roundwood receipts (and hence jobs and income) be

(955.63 million cu. ft.) allocated to the existing recognized forest products
with labor productivity gains -5.6% development centers (including those in combination
(860.07 million cu. ft.) with tourism). If this suggestion is accepted, that means

that the areas that would be impacted by increases in
I propose that we use the estimated roundwood receipts employment in the forest products industry would be as
in Table 8 as the basis of our analysis (i.e., 860 million follows (from Chappetle, 1994):
cu. ft.). This contrasts with an estimated 911 million cu.

ft. of roundwood receipts in 1990. Therefore, at this Michigan
stage of the analysis there appears that there will be an

estimated reduction of about 51 million cu. ft. The 860 a. Forest Industry Development Center 1 (FIDC1):
million cu. ft. represents the estimated total amount of Marquette, Delta, Dickinson

roundwood required for the region's mills to meet final b. Forest Industry Development Center 2 (FIDC2):
demands (i.e., it appears consistent to employment and Crawford, Roscommon.

income estimates for 2000 by Pedersen and Chappelle). c. Combined Forest Industry/Tourism Development
Center (COM): Otsego

Note that this estimate disregards roundwood trade into
and out of the region. However, as illustrated by the Minnesota

information in "Fable 9, this assumption does not diverge

seriously from the 1990 trend, with the exception of a. Forest Industry Development Center 1 (FIDC 1):
softwood plywood residuals, which is not crucial to our Carlton, Koochiching
analysis, b. Forest Industry Development Center 2 (FIDC2):

Duluth (city)

It is not likely that we will see a reduction in roundwood c. Combined Forest Industry/Tourism Development
receipts in 2000 in the Lake States for a reason men- Center (COM): Beltrami
tioned earlier, namely the tightening of timber supplies in
other regions, particularly the Pacific Northwest. Wisconsin

The recent Clinton administration plan for the federal a. Forest Industry Development Center (FIDC): Green
forests in the Pacific Northwest indicates a reduction in Bay (MSA), Outagamie, Winnebago

harvest to one-half of the 1990-1992 level (from 2.4 b. Combined Forest Industry and Tourism Development
billion bd. ft. to 1.2 billion bd. ft.), a harvest level that is Center (COM): Oneida
one quarter of the 1980-1989 level (FEMAT 1993, Figure

16. p. 55). Results from the study by Chappelle (1994) indicates that
there is likely to be adequate labor supply to support

There is no way to precisely forecast the extent to which expansions of the forest products industry in the above
deficits in timber supplies will be filled by Lake States areas. Results from Chappelle (1994, Table 4) are listed
forests. The PNW supply is mainly softwoods for solid in Table 10, below, for the forest product development
wood products, whereas the majority of Lake States centers in the Lake States.
production is hardwoods for fiber production. Neverthe-
less, we can expect that continual technological change As shown in Table 12, the percentage distribution of

will permit the substitution of Lake States timber for a employment within the forest products industry has been
certain amount of the PNW timber supply deficit. Also, fairly stable over the 1980 to 1991 period for Michigan,
it is apparent that some of the deficit will be met by Lake Minnesota, and Wisconsin. In fact, the distributions for

States forests because movement of new capacity into the 1991 closely resemble arithmetic means over the period.
region is anticipated in reaction to the drama in the
Pacific Northwest. The upper limit will be set, of course, There are some important differences between states,
by the sustained yield level of the region's forests, however. Employment is more concentrated in the
Perhaps year 2000 is distant enough that we should furniture industry in Michigan, whereas Wisconsin has a

assume that the sustained yield level will be reached, greater concentration in the paper and allied products
This means then that we would have a significant sector.
increase in roundwood receipts and increased employ-
ment, even assuming technological change, as noted
above.
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Table 9.--Percentage distribution of receipts by species group and area of origin to Lake States region 1t9902

Type of material
Origin of PuJpwood Pugpwood Saw _ogs Veneer
material roundwood residuals

SW3 HW4 SW HW SW HW SW HW
....................... percentageof total volume ..........................

Lake States Region 100 99.95 55.59 94.78 99.998 99.52 100 95.28
Other U°S. 0 0.00 37.78 4.76 0.004 0.48 0 4.16
Canada 0 0.05 6.64 0.45 0.000 0.00 0 0.57

1IncludesMichigan,MinnesotaandWisconsin.
2DatasourcesareHackettandPilon(1993)for Michigan,HackettandDahlmann(1993)for Minnesota,andHackettand Whipple(1993)
for Wisconsin.
3SW= softwoods.
4HW= hardwoods.

Table l O.mArithmetic means and ranges of monthly regional unemployment rates (percent of nonagri-
cultural civilian labor force) in the forest development areas by state, August 1989 through July
1992)*

Type of region Michigan Minnesota Wisconsin

FIDC1 9.0 7.2 4.3
5.6-12.1 4.9-10.1 3.1-5.5

FIDC2 7.9 5.5
5.4-11.9 3.5-7.1

COM 9.1 6.1 4.7
5.5-14.3 4.5-8.5 2.7-7.1

STATE 8.4 4.9 4.8

6.7-11.0 3.9-6.5
3.7-8.9

* Note: The U.S.meanduringthe studyperiodwas6.3witha rangeof 5.0to 8.1. Source--Chappelle(1994)

Table 11 .--Employment levels in the Lake States forest products industry (SIC 24, 25 wood only, and 26),
1980-1991 *

Year Lake States Michigan Minnesota Wisconsin

1980 150.847 49,301 32 379 69,167
1981 143 413 45,646 30 380 67,387
1982 129 400 39,899 25 674 63,827
1983 128 150 37,899 25 762 64,489
1984 139 090 42,021 28 461 68,608
1985 137 743 41,480 29 052 67,211
1986 140 079 43,314 29 119 67,646
1987 151 121 47,412 31 292 72,417
1988 145 245 43,834 28 602 72,809
1989 158 019 45,502 34 111 78,406
1990 159 138 45,448 34 148 79,542
1991 152,039 43,234 32 661 76,144

* Source: CountyBusinessPatterns(datacollectedon March12of eachyear).A studyof the Michiganforestproducts
industryfoundthatCBPundercountedannualemploymentby about15%,largelybecauseoffailureto countsmallest
establishments(Jamesetal. 1982,pp. 17-18). Inthisanalysisonlyproportionsbasedonthe informationin thistablewill be
used.
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Table 22o---Percenmge distribution of employment within the forest products industry of the Lake States, 1980..1991

Michigan Minnesota Wisconsin
YearJS_C 24* 25** 26*** 24* 25** 25*** 24* 25** 26***

1980 27.7 2&4 45.9 42.3 6.8 50.9 31.7 8.7 59.6
1981 26.5 26.8 46.7 40.7 6.6 52.7 29.5 8.3 62.2
1982 25.8 23.8 50.4 42.4 7.6 50.0 26.7 7.9 65.3
1983 28.7 18.9 52.5 44.6 7.2 48.2 27.2 7.6 65.1
1984 30.4 19.2 50.4 45.8 7.6 46.6 30.t 8.4 61.5
1985 31.9 18.8 49.3 43,9 7.6 48.5 29.4 8.8 61.8
1986 31.8 18.8 49.3 44.7 9.1 46.2 29.8 8.4 61.8
1987 33.8 18.6 47.8 47.1 8.8 44.1 31.6 9.0 59.3
1988 34.0 19.3 46.7 48.3 10.3 41.4 31.5 10.1 58.4
t989 33.4 22.5 44.1 49.0 8.9 42.1 33.7 10.0 56.3
1990 32.6 22.2 45.2 49.t 8.7 42.2 33.6 9.7 56.7
1991 31.6 20.8 47.5 46.2 7.8 46.0 31.1 9.6 59.2
Adth. mean 30,7 21.3 48.0 45.3 8.1 46.6 30.5 8.9 60.6
Range low 25.8 18.6 44.1 40.7 6.6 41.4 26.7 7.6 56.3
Range high 34,0 26.8 52.5 49.1 10.3 52.7 33.7 10.1 65.3

* Lumberandwoodproducts
** Furnitureandfixtures(woodonly)

***Paperandalliedproducts
Source:DerivedfromCountyBusinessPatternsinformation(data reportedfor March12of eachyear).

Table 13.mPercentage of Lake States total employment Based on the time trend shown in Table 13, we will

in the forest products industry in the three states (SIC assume that 30% of job changes will occur in Michigan,
24, 25 wood only, and 26)* 20% in Minnesota, and 50% in Wisconsin. As shown in

the above table, the percentage distribution of jobs

Year Nichigan Ninnesota Wisconsin between the three states has been very stable over the
past decade. It is assumed that this pattern will continue

1980 32.68 21.46 45.85 over the forecast period.
1981 31.83 21.18 46.98

1982 30.83 19.84 49.32 Next, it is necessary to forecast where the job changes
1983 29.57 20.10 50.32 will occur within each of the states in the region. As
1984 30.21 20.46 49.33 noted earlier, it appears reasonable to assume that the
1985 30.11 21.09 48.79 changes will occur in existing centers having their
1986 30.92 20.79 48.29 economic base in the forest products industry within each
1987 31.37 20.71 47.92 of the states. It is suggested that the regions identified in

1988 30.18 19.69 50.13 Chappelle (1994) be used for this purpose (i.e., FIDC and
1989 28.80 21.59 49.62 COM regions). The rationalization for this assumption is
1990 28.56 21.46 49.98 that agglomeration and disagglomeration (e.g., econo-
1991 28.44 21.48 50.08 mies and diseconomies of scale both internal and

external to the industry) t_vor changes in employment
* Based on data inTable 11. occurring in those areas. Because it is believed that

economies (and diseconomies) external to the industry
are important, it seems reasonable to scale job changes to
total civilian labor force size in the areas rather than

employment only in the forest products industry. Ac-
cordingly, information in Table 14 is used to determine
the distribution of job changes within each state.
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Table 14.--Labor market regional employment levels Michigan
(total civilian labor force), April, 1994 FaOC 1,21 7

FqDC2 46
CLF % of state % of 3o COM 37

state region State torn 300
Minnesota

Michigan* FIDe1 53
FIDC1 58,400 72.18 12.45 FIDC2 105
FIDe2 12,475 15.42 2.88 COM 42
COM 10,025 12.39 2.14 State total 200

Subtotal 80,900 Wisconsin
Minnesota** FIDC 473

FIDC1 20,377 26.58 4.34 COM 27
FIDe2 40,397 52.69 8.61 State total 500
COM 15,898 20.74 3.39 Regional total 1,000

Subtotal 76,672
Wisconsin*** Pedersen et al. (1989) estimated the following selected

FIDe 294,736 94.60 62.83 Type IlI employment multipliers for forest products
COM 16,818 5.40 3.58 sectors in the Lake States (the states of Michigan,

Subtotal 311,554 Minnesota, and Wisconsin) based on the 1982 IMPLAN
Lake States Total 469,126 data base (Table 3).

* MichiganEmploymentSecurityCommission
**Minnesota Labor MarketReview Table 16.--Type IIl employment multipliers, Lake States,

*** U.S.Dept.ofLabor-BLS/VVisconsinDILHR-LMI 1982

Sector Multiplier Rank

Sawmills and planing mills 1.619 7
Table 15.--Percentage allocation of job changes in the Miliwork 1.843 3

forest products industry to regional labor markets
Wood & lumber products

Michigan (including pallets) 1.706 6
FIDC1 0.7218 0.30 = 0.2165 Veneer,plywood,structural

members 1.753 4FIDC2 .1542 x .30 = .0463
Wood furniture & fixtures

COM .1239 x .30 = .0372
Minnesota (SiC 25 weighted average) 1.750 5

FIDC1 0.2658 x 0.20 = 0.0532 Paper mills 2.072 2
FIDC2 .5269 x .20 = .1054 Paperboardcontainers& boxes 2.164 1
COM .2074 x .20 = .0415

Wisconsin
In addition, it was found in this study that the multiplierFIDC 0.9460 x 0.50 = 0.4730
for wood energy was 1.499, outdoor recreation (includ-COM .0540 x .50 = .0270
ing both regional residents and non-residents) 1.567, and
recreation (non-residents only) 1.550. All of these are
lower than multipliers for forest product sectors. TheseApplication of the above distribution is straightforward.

Say that we expect an increase of 1000 direct jobs in the multipliers were developed by tracing expenditure
3-state region in the future. According to the informa- patterns for the activities involved and dividing total

employment effects by direct effects, since such sectorstion in Table 15, the distribution of the jobs will be as
follows: do not exist in the input-output accounting system.

Hence, these sectors are not represented as sectors in the
IMPLAN data base and model because that data base

utilizes national accounts. These multipliers reflect,
therefore, transactions involved among linked sectors in
the regional economy when economic activities are

pursued, given leakages involved (e.g., imported inputs
to recreational enterprises).
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Employment multipliers can be very useful in evaluating Table 17.--Estimatedpercentage distribution of direct
changes in total employment that might be expected if and total employment impacts by sector for outdoor
new jobs are created in specific sectors of the regional recreation in Lake States forested areas, 1985"
economy. For example, if a new paperboard container

plant is to be constructed that will employ 60 production _ndustry sector Direct Total
employees, we might expect that total Lake States
employment will increase by about 130jobs (60 x 2.1.64 Food and tobacco products 2.411 4.812
= 129.84). Also, input-output models can be used to Textiles and apparel 1.337 1.357
indicate the distribution of jobs (e.g., see Diamond and Petroleum production 0.701 2.566

Chappelle 1981). Of course, impacts of the plant Misc. manufacturing 1.799 1.898
construction phase would have to be evaluated sepa- Wholesale trade 4.042 4.193

rarely. Retail trade 19.610 17.515
Hotels and lodging 32.509 30.910

One can see that the demand-driven input-output model Misc. services 3.805 3.777

can be very useful in quantifying expected impacts of Restaurants and bars 20.294 19.630
new plant capacity. However, these estimates are Amusement & recreational services 6.827 6.534

developed under the assumption that sufficient inputs of Other 6.665 6.807
all types are available (at the same relative prices as Total 100.000 100.000
expressed in the transactions data) to produce all goods
and services demanded by the population. * Source: Derived fromPedersen et al. 1989, p. 30.

DETERMINING IMPACTS OF RECREATION/

TOURISM INDUSTRY Since Pedersen and Chappelle (1993) forecasted direct
employment in tourism in year 2000 to be 63,000 (an

Determining impacts of the recreation/tourism industry is increase of 6,000 jobs), information in Table 17 can be
completed in a fashion similar to that used for the forest used to derive forecasted distribution of new jobs (Table
products industry. However, analysis for this industry is 18), if we assume no relative changes since 1985.

always more difficult because the federal industrial Likewise, total estimated employment of 99,000 (i.e.,
classification system (SIC) does not explicitly define this including 36,000 indirect and induced jobs to the direct,
industry as a sector or a group of sectors as in the case of an increase of 4,000 new indirect and induced jobs) can
the forest products industry, be used to derive tourism/recreation total employment in

year 2000. Similarly, the estimated distribution of jobs

The first step in allocating jobs indicated in the P&C by sector in year 2000 can be developed (Table 19).
analysis is to determine the distribution of added jobs in
the tourism/recreation industry to various SIC sectors

Table 18.--Estimated distribution of growth in directrepresenting tourism expenditures. This can be accom-
plished by making use of prior work by Pedersen et al. (6000)jobs and total (lO, O00) jobs, 1990 to 2000 in the
(1989). Table 17 indicates the percentage distribution of Lake States tourism industry

direct and total employment in the Lake States for 1985.
industry sector Direct Total

Food and tobacco products 145 481
Textiles and apparel 80 136
Petroleum production 42 257
Misc. manufacturing 108 190
Wholesale trade 242 419
Retail trade 1,177 1,751
Hotels and lodging 1,950 3,091
Misc. services 228 378
Restaurants and bars 1,218 1,963
Amusement & recreationalservices 410 653
Other 400 681

Total 6,000 10,000
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Table 19.mEstimated distribution of direct and total jobs As can be noted by comparing the last two columns of

by sector for outdoor recreation in Lake States forested Table 20, with the exceptions of SIC 58 (eating and
areas, 2000 drinking places) and SIC 753 (automotive repair shops),

output per hour has been level or declining in recent

industry sector Direct Total years.

Food and tobacco products 1,519 4 764 Productivity information for sectors shown in Table 19
Textiles and apparel 842 1 343 could not be found. Instead, tile t985-t9911[ average
Petroleum production 442 2 540 annual percent changes in output per hour in Table 20
Misc. manufacturing 1,133 1 879 were weighted by year 2000 direct employment in Table
Wholesale trade 2,546 4 151 19 for sectors indicated in Table 21. The average annual
Retail trade 12,354 17 340 change in output per hour for the tourism/recreation

Hotels and lodging 20,481 30 601 industry developed in this way was -0.4%. This implies
Misc. services 2,397 3 739 that for the period 1985-2000, a change of -6% in output
Restaurants and bars 12,785 19 434 per hour might be expected. Therefore, it would be
Amusement & recreational services 4,301 6 469 expected that in year 2000, 6% more employees would be

Other 4,199 6 739 needed to meet requirements indicated in the P&C
Total 63,000 99 000 estimates. This is surprising, especially since growth of

direct jobs was expected to be only 10% in the P&C
analysis. If this drop in productivity is added to the P&C

There is some question as to the output level implied by estimate, a total of 16% of new direct jobs would be
the above employment levels. It is assumed in the P&C needed to meet expected demands for tourism/recreation
estimates that productivity is unchanged from 1985. The services.
question arises whether some adjustments should be
factored into the analysis to account for possible produc-
tivity changes from 1985 to 2000. Information on Table 21 .--SICs of industry productivity indexes used in
productivity directly appropriate to forest-oriented analysis
tourism/recreation is not available. However, national

....... level indexes of output per hour in Table 20 are at least Industry sector SIC

_i indicative of levels appropriate to our analysis._ Food and tobacco

products 54

Table 20.mlndexes of output per hour, all employees, Retail trade 5311,5331,5541,

national level (average annual percent change) 56,5912,5921
i!ii Hotelsand dodging 7011
if:! SiC industry 1975- 1985- Misc. services 753

1991 1991 Restaurantsand bars 58

5311 Departmentstores 2.8 1.2
5331 Variety stores -0.5 0.5 Another consideration is possible changes in consump-
54 Food stores -0.6 -1.0 tion in services related to forest-oriented tourism/

5541 Gasoline service stations 3.1 0.4 recreation. Presumably these changes are already

56 Apparel and accessory stores 2.0 -0.3 reflected in P&C estimates of employment insofar as they
58 Eating, drinking places -0.2 1.5 were correctly reflected in the final demands used to
5912 Drug and proprietary stores 1.2 1.2 forecast production levels. It is interesting to note recent
5921 Liquor stores 0.1 -1.7 forecasts for the most important forest-oriented recre-
7011 Hotels and motels -0.7 -2.0 ational activities in the North region (the source unfortu-
753 Automotive repair shops -0.4 0.1 nately does not separate out individual states or smaller

regions). These activities are shown in Table 22 (note:

*Source: Table663, p. 422, U.S.Bureau of the Census. 1993. the source includes a total of 33 activities).
StatisticalAbstract of the United States: 1993 (113thed.),
Washington,DC.
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Table 22.--Forecasted year 2000 consumption index of index is 111. It appears that the 10% increase in direct
recreation trips away from home, if recent past trends jobs noted in P&C is rather directly related to expected
in resource availability continue, North region (1987 = increases in consumption.
100)

In order to proceed in the analysis it is evident that a
Resource category Percent change decision on assumed productivity changes must be made.

& activity from 1987 base Note that nearly a third of the direct jobs in year 2000 are
likely to be in the Hotels and Lodging industry (Table

Land 19) and this industry experienced a large decline in

WilNife observation 106 productivity over the recent past (Table 20). In fact,
Primitive camping 105 excepting this industry, the weighted mean productivity
Backpacking 125 would be +0.708 for the period 1985-1991. It would
Nature study 97 appear, therefore, that the estimate of weighted produc-
Offroad vehicle driving 100 tivity is very sensitive to assumptions regarding the

Driving for pleasure 107 Hotels and Lodging industry. Note also that productivity
Sightseeing 115 loss during the longer period (1975-1991) is only a third
Picnicking 105 of that for the 1985-1991 period. If this industry were to
Developed camping 115 regain its long run level (-0.7) and the others remain

Water constant at the level for the most recent period, the
Canoeing/kayaking 111 weighted mean productivity for 1985-1991 would be
Stream/lake swimming 105 +0.126. That is, if we assume that the Hotels and

Rafting/tubing 116 Lodging industry reverts to its long term level (and all
Rowing/paddling, etc. 107 others at their 1985-1991 levels), there would be a

Snow and ice productivity gain. Finally, if one takes the longer period
Cross-cou ntry skiing 112 (1975-1991 ) productivity changes as more likely, the
Snowmobiling 123 weighted mean is +0.017. In view of the productivity

situation, it would seem most prudent to assume no
Source: Table 15 (pages 24 -27), English et al. (1993). productivity change to the year 2000 for the tourism/

recreation industry.

The most popular outdoor recreation activities in volume Distribution of forest-oriented tourism between the three
of trips consumed in the North region in 1987 are shown states within the region is difficult to ascertain from

in Table 23 (English et al. 1993, Table 16, page 27). existing information. However, there is some fragmen-
Unfortunately only six of the activities shown in Table 22 tary information that might help in making reasonable
are included, assumptions in this matter. National forest recreation use

in 1991 is indicated in Table 24 in terms of visitor-days.
Recreation use of state parks and recreation areas in 1991

Table 23 .--Most popular outdoor recreation activities in is shown in Table 25 in terms of visitor numbers. Table

volume of trips consumed by North region, 1987 26 indicates 1989 Canadian travel to the three states in
the region. Finally, Table 27 provides 1985 information

Activity Rank on hunting, fishing and boating.

Driving for pleasure 1
Sightseeing 2 Table 24.---National Forest recreation use, 1991
Walkingfor pleasure 3
Picnicking 4 State Visitor-days Percentage of
Non-pool swimming 5 (1000)* regional total
Motorboating 6
Pool swimming 7 Michigan 8,153 53.20

Minnesota 4,956 32.34
Wisconsin 2,215 14.45

If activities in Table 22 are equally weighted, the mean Total 15,324 100.00
index is 111 (i.e., indicating an increase of 11% over the
1987 level). If weighted inversely by rank (i.e., the *Source: Table 395, page 245. StatisticalAbstract of the
activity ranked first is given a weight of 7), the mean UnitedStates, 1993.
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Table 25.wState parks and recreation areas use, 1991

State Visitors (1000)* Percentage of
regionaatotal

Michigan 25,260 55.52
Minnesota 7,981 17.54
Wisconsin 12,252 26.93
Total 45,493 100.00

* Source: Table397,page246,StatisticalAbstractof theUnited
States,1993.

Table 26.mCanadian travel to the region, 1989 (thousands) (percentages shown in
parentheses)

State Person visits Person nights Total spending

Michigan 1,333.3 (67.1) 3,216.2 (66.0) $126,084.0 (62.8)
Minnesota 456.4 (23.0) 1,182.6 (24.3) 54,749.2 (27.2)
Wisconsin 198.0 (10.0) 471.1 (09.7) 20,092.7 (10.0)

OriginalSources:UnitedStatesDepartmentofCommerce,UnitedStatesTravel
andTourismAdministration.CitedinThorpandSmith(1991,Table1,p. 119).

Table 27.--Hunting, fishing and recreational boats in the region (thousands) (percentages
shown in parentheses)

Michigan Minnesota Wisconsin

Hunting 943 545 723
Totalhunters (42.6) (24.6) (32.7)

Huntingrelatedexpenditures,1985 $440,311 $216,158 $303,415
(45.9) (22.5) (31.6)

Fishing
Total anglers 2,444 1,793 1,827

(40.3) (29.8) (30.1)
Fishing related expenditures, 1985 $1,403,429 $778,268 $640,800

(49.7) (27.6) (22.7)
Total Great Lakes anglers 1,300 86 495

(69.1) (4.6) (26.3)
Great Lakes days of fishing 15,430 705 3,260

(79.6) (3.6) (16.8)
Boating

Total registeredboats 788 693 480
U.S. rank 1 3 6

Originalsources:U.S.Dept.of theInterior,FishandWildlifeService,NationalSurveyofHuntingand
Wildlife,AssociatedRecreation(1985);andNationalMarineManufacturersAssociation,Boating1989.
CitedinThorpandSmith(1991,Table2, page123).

Note: Totalanglers,huntersandGreatLakesdaysof fishingareindicatedbystatewhereactivitytook
place.Totalexpendituredataareindicatedforhunters'andanglers'stateofresidence.Anglersand
huntersare 18yearsoldandolder.
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For Table 27, if hunting and fishing are aggregated, assume that job growth will occur primarily in existing
distribution of participants by states is as follows: economic base areas within each state, as discussed in

Michigan 40_9%, Minnesota 28.2%, and Wisconsin Chappelte (1994). These areas in the case of the
30.8%. Similarly, hunting and fishing related expendi- tourism]recreation industry are the tourism development
tures are distributed as follows: Michigan 48.7%, centers (TDC) and the combined forest products
Minnesota 26.3%, and Wisconsin 25.0%. industry-tourism development centers (COM), as noted

in Table 28 from Chappelle (1994).

Given the fragmentary information in Tables 24-27, it
will be assumed that job growth indicated in the P&C Table 28 for tourism/recreation is comparable to Table

analysis will be distributed to states within the region as 14 for the forest products industry. As before, it seems
follows: Michigan 50%, Minnesota 25%, and Wisconsin reasonable to scale job changes to total civilian labor
25%. force size in the areas. Accordingly, information in

Table 28 is used to determine the distribution of job

After determining the number of additional jobs expected changes within each state (Table 29).
in the tourism/recreation industry in the year 2000, it is

necessary to distribute them to places within the three- Application of the above distribution is straightforward.

state region. As noted earlier, one possible strategy Say that we expect an increase of 6,000 new direct jobs
would be to distribute new jobs to economic base areas in sectors related to tourism/recreation (as indicated in
within each state recognized in the Chappelle (1994) Pedersen and Chappelle 1993). According to the

analysis. Relevant employment data for areas within information in Table 29, distribution of jobs would be as
each state are shown in Table 28. As noted in the forest shown in Table 30.

products industry section above, it seems reasonable to

Table 28.--Labor market regional employment levels (total civilian labor force), April, 1994

CLF employed % of state % of three state region

Michigan*
TDC 71,250 87.66 42.58
COM 10,025 12.33 5.99

Subtotal 81,275 100 48.57
Minnesota**

TDC 32,858 67.40 19.64
COM t 5,898 32.61 9.50

Subtotal 48,756 100 29.14
Wisconsin***

TDC 20,479 54.90 12.24
COM i6,818 45.09 10.05

Subtotal 37,297 100 22.29

Lake States Total 167,328 100.00

* MichiganEmploymentSecurityCommission
** MinnesotaLaborMarketReview

*** U.S.Dept.of Labor- BLS/WisconsinDILHR-LMI
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Table 29.--Proportional allocation of job changes in the tourism�recreation industry t_
regional labor markets (decimal)

State Proportion of state x Proportion of region = Proportion of area

Michigan
TDC 0.8766 x 0.50 = 0.43830
COM .1233 x .50 = .06165

Minnesota

TDC .8740 x .25 = .16850
COM .3261 x .25 = .08152

Wisconsin
TDC .5490 x .25 = .13725
COM .4509 x .25 = .11272

Table 30.--Forecasted distribution of new direct jobs to Where these effects will primarily occur can be consid-
areas within states ered first by focusing on a continuation of historic

patterns. Some possible or probable departures from
Economic Base Area No. of Direct Jobs historic patterns can then be taken into account to some

degree.

Michigan
TDC 2,630 Historic patterns in the tourism and forest products
COM 370 sectors in the Lake States reflect two major patterns.

State total 3,000 One reflects location of human population with Michigan

Minnesota having population about equal to the combined popula-
TDC 1,011 tion of Wisconsin and Minnesota. The other reflects
COM 489 location of forest products industry particular pulp and

State total 1,500 paper disproportionately in Wisconsin (specifically the
Wisconsin Fox and Wisconsin River Valleys).

TDC 824

COM 676 Direct continuation of these patterns would infer the

State total 1,500 following distribution of economic effects of growth
Regional Total 6,000 among the three states.

Growth in Growth in forest

SUMMARY tourism empgoyment products employment
and income and income

Likely economic effects of growth in the tourism and ....... % of total growth .......

forest products sectors are quite substantial. Specific
estimates of increases in employment and income from Minnesota 25 20

details of this paper have already been incorporated in Wisconsin 25 50
simplified form into a draft of the major report for the Michigan 50 30
overall regional resources assessment. Increases range
upward to those for the most ambitious alternative future

(i.e., unified development effort for tourism and forest This pattern of differences in likely economic effects
products sectors). For this alternative future increases among the states is probably an exaggeration to some
over a 10-year period are estimated to amount to degree. Actual distribution of economic effects seems to

approximately 6% for direct and total employment, 9% a degree likely to be more equal than direct continuation
for wages and salaries, and slightly over 19% for sales of these historic patterns would suggest. This is for three
and expenditures in connection with various kinds of reasons:
enterprises and industries.
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t. Differential growth rates in human population are Gray, Gerald J.; Ellefson, Paul V.; Lothner, David C°

gradually changing the relationship among the states. 1986. Production and consumption of major wood
Between t980 and 1990, Minnesota's population products in the Lake States: perspectives and
increased 7.3%, Wisconsin's about 4%, and trends. Gen. Tech. Rep. NC-!08. St. Paul, MN: U.S.
Michigan's tess than 1%. This differential is likely Department of Agriculture, Forest Service, North

with time m somewhat affect location of tourism Central Forest Experiment Station. 82 p.
effects in particular.

Hackett, Ronatd L.; Dahlman, Richard A. 1993. Minne-

2. A -factor operating in the same direction is the very sota timber industryman assessment of timber
strong link between the very large tourism market in product and use, 1990. Resour. Bull. NC-143. St.

Chicago and environs, and the particularly wide- Paul, MN: U.S. Department of Agriculture, Forest
spread resort industry in Wisconsin and historic travel Service, North Central Forest Experiment Station.
patterns linking the two. 52 p.

3. Growth in forest products industries in the three states Hackett, Ronald L.; Pilon, John. 1993. Michigan timber
during the 1980's was approximately equal when they industryman assessment of timber product and use,
shared equally in some $4.5 billion in new industrial 1990. Resour. Bull. NC-144. St. Paul, MN: U.S.
investment. Minnesota and Michigan appear to be Department of Agriculture, Forest Service, North

advancing on a path initially forged primarily by Central Forest Experiment Station. 56 p.
Wisconsin. Changes in timber harvests during the

1980's reflect this more rapid advance in the two Hackett, Ronald L.;Whipple, James W. 1993. Wisconsin
states, as compared with Wisconsin which started timber industryman assessment of timber product
from a higher base. Tabulation below illustrates this and use, 1990. Resour. Bull. NC-147. St. Paul, MN:

pattern (units:million cu. ft.). U.S. Department of Agriculture, Forest Service, North
Central Forest Experiment Station. 57 p.

Total removals Absolute Percent

1981 1990 increase increase Haynes, Richard W., coord. 1990. An analysis of the
timber situation in the United States: 1989-2040.

Michigan 231 324 93 40 Gen. Tech. Rep. RM-199. Fort Collins, CO: U.S.

Wisconsin 270 324 54 20 Department of Agriculture, Forest Service, Rocky
Minnesota 165 250 85 51 Mountain Forest and Range Experiment Station. 268 p.

James, Lee M.; Heinen, Suzanne E.; Olson, David D.;
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Geopolitical Events:

Some Possible Effects on Resource Sectors in the Lake States

Henry H. Webster I

INTRODUCTION • renewed and substantial uncertainty concerning energy
costs.

Some remarkably large changes in the world are occur-

ring that perhaps can be called geopolitical for want of
any notably better terms. Several may ultimately have SOME OBSERVATIONS CONCERNING
effects so large as to indirectly affect the tourism and THESE EVENTS

torest products sectors (as well as much else) in the Lake Political change and contention on a truly remarkable
States and elsewhere, scale is occurring particularly in eastern and southeastern

This is an attempt to identify and evaluate several kinds Europe, and along the southern fringe of the former
Soviet Union, areas approaching what was once called

of such changes. It consists of three or four steps: first Asia Minor as well as the volatile Middle East. (Poten-

to identify several geopolitical events to be considered; tial and impending political change in South Africa is
second (closely linked to first) to make some brief but
hopefully penetrating observations on the nature and very large, but geographically more discrete with littleconnection to other areas of instability.) The relatively
background of these events; third to note that evaluation
can best distinguish between at least two rather different contiguous areas mentioned are areas that were histori-
kinds of effects; and fourth to set down one person's best cally contended over for centuries by empires as diverseas the Russian, the Ottoman, the Austrian, and the
judgment on likely effects on Lake States resource British. Contentions based on oil resources, including
sectors, the various Iran, Iraq, and Kuwait wars are more recent.

Current Balkan upheavals are essentially a more local
This might be termed an effort in reasonably well- rerun with variations of much earlier contention. Insta-

informed speculation. This may be useful. This regional bility and flaming nationalism in a place with such a
resources assessment will be more useful if vaguely right history certainly has potential for large and unforeseen
on effects of geopolitical forces (rather than precisely disturbance with wide-ranging effects. (References:
wrong through neglecting them entirely). Ferdinand Schevill, A History of the Balkans and Peter

Hopkirk, The Great Game.)
GEOPOLITICAL EVENTS TO BE CONSIDERED

Continuing emergence of the Pacific Rim can be viewed

• Political change and contention in several parts of the as a process of modernization and economic advance-
world on a truly remarkable scale; ment spreading in a series of tiers or ranks. Japan is first;

South Korea, Taiwan, and the city-states of Singapore

• continuing emergence of the Pacific Rim as a center of and Houghoug would seem to be a second tier; Malaysia,
expanding economic activity and rising stands of living; Thailand, and Indonesia are perhaps a third. One major

uncertainty concerns China. Will this huge country
• formation of regional trading blocs in several parts of finally, and to what extent, overcome the cultural forces/

the world with uncertainty as to relationships among frictions that caused it to rather spectacularly fail to

these blocs; parallel or accompany Japan's course on a path toward
modernization? Other uncertainties relate to countries

• ongoing efforts to harmonize trading relationships that currently do not seem to fit anywhere on this series
between countries at quite different stages of develop- of tiers or ranks (except perhaps on a base level below
ment; and the tiers or ranks). Examples include the Philippines for

one set of reasons, Cambodia for another, and Vietnam,
for the moment at least.

1 The author is Project Director, Lake States Regional
Forest Resources Assessment, Department of Forest

Resources, University of Minnesota, St. Paul, MN.
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This tiered process of advance has its cyclical flows and Some form of Pacific bloc focusing to _;ome degree and
ebbs. That is only to say that it is not a straight-line, in some form on Japan would also seem an eventual
unfluctuating, continuous process. A degree of recession possibility. Perhaps this is more likely to be in:tbrmal

in Japan currently is an example of a cyclical ebb. But than formal. The history of the Japanese _co-prosperity
even in its short-run effects, this ebb may be of more sphere" of 50 to 60 years ago still makes neighbors
consequence for finance (as in the Tokyo stock ex- nervous. Memories of Asian-on.-Asian coIonialism seem
change) than for the underlying real economy, to endure. But economic tinks are very considerable, and

likely to become more so.

In terms of longer-term developments, the tiered pattern
of modernization and advancement seems an accurate Ongoing efforts to harmonize trading relationships,
representation. There may also be some tendency over including those at quite different stages of development,
an extended period for the size of steps between succes- are centered in GA'FF negotiations. The General

sive tiers to become somewhat less in a partial catching- Agreement on Tariffs and Trade (GATT) is perhaps more
up process. (That would parallel to a degree historic a forum for ongoing negotiations, and an organization %r

patterns in North America. A century ago nearly all real facilitating them, than an agreement at any one point in
societal wealth was north of the Potomac and Ohio time. GATF, in concept at least, seeks to foster equitable
Rivers, and east of the Mississippi. It is now more trading relationships among all countries. Thus it is in

widespread due to this sort of partial catching-up.) some contrast with regional trading blocs. Blocs by their
nature have some entities inside and others outside. But

Work by John King Fairbank in A New History of China, it seems at least possible that the two approaches will

plus several articles in The Economist and The Atlantic eventually be brought together. GATT dealing with
Monthly (the latter primarily by James Fallows) is very relationships between regional blocs, that themselves

helpful in understanding these matters. One of these attend to relationships within, would be such a pattern.
articles was a lengthy survey of Japan in The Economist.

GATT negotiations have gone through several rounds of

Formation of regional trading blocs is occurring in multiple-year negotiations. It seems apparent that a very
several parts of the world via another flow-and-ebb substantial liberalization of world trade has occurred in

process. Enlargement of the European Economic the course of these negotiations. This has fostered an

Community is one example. Over a period this has expansion of economic activity worldwide. Links
.... involved both broadening to include additional countries, between the economies of various countries have become

and deepening via removal of additional trade restraints much stronger and more important. One measure_:: b............

among the core members (including proposals for a specific to the United States illustrates the matter. Over a

common currency). Substantial pulling and hauling period of several decades the formerly insular U.S.
_,_'_,_,q._,_. following signature of the Maastricht Treaty illustrates economy changed so much that the share of economic
_ flow-and-ebb._,_,_._._,_ growth attributable to international trade increased from
__ 4 to 26% (this observation was made by the ambassador

Creation of the North American Free Trade Area is a of the European Economic Community to the U.S. at a
second example. Its proposed enlargement from Canada trade conference recently in St. Paul).
and the United States to also include Mexico is a major

step attempting to join together economies and societies This progress, like that in other areas, has not been
at very different stages of development. Eventual continuous and without difficulties and costs. The
inclusion of additional Latin American countries has current Uruguay Round illustrates some of the difficul-

been suggested in a very preliminary sense. Here again ties. This is especially so in terms of arguments over the
there are flows and ebbs as illustrated by experience arrangements under which agricultural cornmodities are
under the existing agreement linking Canada and the to be exported. Western Europe and the United States
U.S. This agreement has been blamed in some quarters each contend_with some justice--that their own
for adverse economic trends caused primarily by entirely practices are justified by their social conditions, and that

different factors. (E.g., high unemployment and consid- the other's are not. The so-called CAIRNS Group
erable loss of industrial jobs in parts of Canada brought involving Australia, Canada, Argentina, Brazil, and

on more by extremely stringent monetary policy, and several other countries is squeezed in the middle in terms
resultant high real interest rates, than by the FTA.) of its agricultural exports. 2 Nevertheless, considerable

Second, trade disputes between the two countries have progress is being made. It is progress made as an ok1

not diminished, indeed they may have increased. Having phase put it "... steady-by-ierks, like a frog a-walking/'
improved dispute settlement arrangements may have

made it safer to dispute (by lessening unpredictable 2The CAIRNS Group is named after the city in Queensland
consequences of disputes), in northeastern Australia where delegates of these countries

first met to discuss these matters.
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One significant cost of this increased globalization Nevertheless, some glimmerings of possible effects can
concerns _._seof fiscal policy by nations. It has become be noted. There would seem to be four. They are: (t) a
substantially harder for any given nation to use fiscal potential growth effect that might be a major plus for this
policy purposefully and effectively to foster low unem- region and others; (2) a second potential growth effect

ployment, tow inflation, and substantial economic that might be a modest plus; (3) a third potential growth
growth simultaneously. Rather high unemployment rates effect that could be a substantial minus if two different

nearly worldwide in part reflect this cost (as well as other uncertainties were to interact in a particular way; and (4)
factors)° a positive competitive effect that may be moderately

substantial despite considerable political uncertainty.
Renewed and substantial uncertainty concerning energy

costs is reflected in quite different forecasts of future Ongoing efforts to harmonize trading relationships. If
price levels particularly for oil. Periods of potential successful, this may have major growth effect on many
stress seem to lead to forecasts that simply do not match sectors at global scale. Perhaps the matter was most
each other at all. This most recently occurred during the succinctly put by the EEC's ambassador to the U.S. at a
hostilities in the Persian Gulf. Relatively well-reasoned recent conference in downtown St. Paul. He stated that

analyses of the possible aftermath suggested either a "The Uruguay Round [of the GATT negotiations] is the
large decrease or a substantial increase in oil prices, most powerful growth-stimulus available." The "if"

(One such analysis, symptomatic of many others, was contains considerable uncertainty at this point but
reported in the issue of The New York Times for February progress is being made as noted earlier.
11, 1991.)

Formation of regional trading blocs may, by itself, have
Neither increases nor decreases on the scale foreseen by some growth effect, but only very limited competitive
some of these forecasts have occurred to this point. The effect. This will be for a simple but important reason
triggering event for any large, sustained increase would pointed out by Ron Aurell and Jaakko P6yry (1988).
probably have to be a very large and protracted conflict They noted that "What is called international trade is

in some part of the Middle East. (Foregoing references mostly intraregional trade. The three big geographical
plus Shipler 1986 and Friedman 1989.) market areasmNorth America, Western Europe--are

largely self-sufficient" in terms of paper (the authors

KINDS OF EFFECTS TO BE EVALUATED assigned subject). While less true in terms of building
TO EXTENT FEASIBLE products, the primary competitiveness matter is more a

matter of continued emergence of the Pacific Rim than of

Possible effects of major geopolitical forces on major formation regional trading blocs.
resource sectors in the Lake States will be evaluated in
two different dimensions. One dimension can be termed The only possible exception in terms of positive competi-

growth effects. These are effects that change the size of rive effect for the Lake States would be better combina-
the overall pie either positively or negatively. An tion of Canadian and U.S. strengths regarding forest

increase or decrease in societal prosperity, with conse- resources in overall Great Lakes region. (Specifics were
quent effects on demands for various resource outputs, is discussed by the director of this regional resources
a rather obvious but certainly important example, assessment at a meeting of Central Ontario Section,

Canadian Institute of Forestry, and Michigan Society of

The other dimension is competitive effects. These are American Foresters in May 1990. Specifics deal with
effects that significantly change the position of this margin of growth over harvest in U.S. portion of Great

resource region as compared with other resource regions. Lakes region, Canadian arrangements for financing
What effect might geopolitical events (notably in targeted industries and stabilizing raw material supply for
Japanese-Russian relations) have on where resource- them, stability for U.S. arrangements for managing
commodity demands go when displaced by reduced public land, particularly at state and county levels, and
outputs in the U.S. Pacific Northwest? This would be an Canadian leadership on improved transportation arrange-

example of a competitive effect, ments for exports from this region [Webster 1991].)

The possible negative growth effect, if it occurred, would
SOME POSSIBLE EFFECTS involve a notably bad combination of the political and

These possible events (if they in fact occur) could energy cost uncertainties previously discussed. These
two uncertainties likely have only small probability of

combined in quite a number of different ways. Any thus interacting directly. But should they do so, effects
claim that a person or persons can actually predict could be very major. The triggering event, if this were to
outcome would be a serious exaggeration.

occur, would very likely be a major Middle East dust-up
beyond the scale of events of the past decade.
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Should this occur, there would be economic effects There would appear to be both an overall growth effect

squeezing many sectors many places. The tourism and and a competitive effect of geopolitical developments
forest products would be among those affected in this that will likely work to the benefit of res©urce sectors in

overall squeeze. In addition, there might be even more the Lake States. Thus geopolitical developments beyond
direct effects on human use of forests and related North America may further reen_k)rce the effects of some

resources. This would occur in some part through a matters within North America (as analyzed by Perry
major increase in costs of recreational travel. A probably Hagenstein in study elements 4.3).

still greater effect would occur via a major increase in
costs of scattered settlement patterns. The costs to both The major uncertainty relates to a possible adverse

individuals and society of the 50- or 60-mile or more interaction or intersection between political uncertainty
commute to work would be greatly increased. (If long and energy-cost uncertainty centering in the Middle East.

continued, some change in settlement patterns might Probability may be Iow, but uncertain. With a major and
occur. The process that is creating additional wildland/ lengthy blow-up this could throw many things into
urban interface would be slowed.) reverse in a maior way.

Probability may be low, but the fact that many of these REFERENCES
areas of instability have strong historic links to each

other (via the Ottoman Empire and otherwise) is some- Aurell, R.; P6yry, Jaakko. 11988.Pulp and paper:
what unsettling, worldwide trends in production, consumption, and

manufacturing. In: Schreuder, G.F., ed. Global issues

Continuing emergency of Pacific Rim will substantially and outlook in pulp and paper, chapter 1. University of
increase demand for a wide range of specific forest Washington Press.
products. This will occur at some time that there is a

major supply contraction from one part of the Pacific Fairbank, J.K. 1992. China: a new history. The Belknap
Rim (i.e., Pacific Northwest in U.S.). Demand-up, Press of Harvard University Press.
supply-down will obviously cause price increases in a

generic sense. More fundamentally, it is likely to Friedman, T.L. 1989. From Beirut to Jerusalem. F_ar
improve competitive positions of several other regions Straus Giroux.
including the Lake States. The degree of such improve-

ment for the Lake States depends on the degree of supply Hopkirk, R 1992. The great game: the struggle for
response in places far away. Supply response to increas- empire in central Asia. Kodansha America, Inc.

ing Pacific Rim demand, by New Zealand and Chile with (First published in Great Britain in 1990 under The

their maturing radiata pine plantations is a fairly straight- great game: On secret service in high Asia.)
forward economic matter, and reasonably certain. (This

is part of an emerging region as characterized by Sedjo Schevill, F. 1991. A history of the Balkans. Dorset
and Lyon in their analyses of the adequacy of world Press.
timber supply.) Degree of response (if any) from Siberia

likely depends primarily on a political matter of large Sedjo, R.A.; Lyon, K.S. 11990.The tong-term adequacy
scope, and is highly uncertain. Resources are there in of world timber supply. Resources for the Future.apparently large amount-creation of infrastructure to

access resource would require very large investment--- Shipler, D.K. 1986. Arab and Jew: wounded spirits in
Japan is likely the only potential source of investment on a promised land. Times Books, a division of Random
the necessary scale. Large Japanese investment in House, Inc.
Siberia undoubtedly depends on solution of a dispute of

nearly 50 years over islands at northern end of Japan. Webster, H.H. 1991. Some national and international

Solution has eluded the efforts of governments led by trends and events affecting forest resource manage-
several different leaders in each country, ment in U.S, and Canada. Renewable Resources

Journal. 9(1): 16-18. (Originally given as talk to
CONCLUDING OBSERVATIONS Central Ontario Section, Canadian Institute of Forestry,

and Michigan Society of American Foresters, Saulte
Attempting to add these observations together is prob- Sainte Marie, May I0, 1990.)
ably all right and somewhat useful if done with sufficient

humility and sense of humor. It amounts to adding
several maybes together to obtain something. But that
said, there is perhaps something of a pattern.
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Institutions for Managing Lake States Forests

Henry H. Webster x

INTRODUCTION west and south by the North Central Forest Experiment
Station. The specific data source is Lake States forest

This is a moderately brief discussion of a rather large resource: Forest inventory and analysis work tables
topic, namely institutions for managing Lake States (1992). Data on many aspects of Lake States forest
forests. It is, first, an attempt to describe the major resources have been pulled together there from invento-
categories of individuals and organizations that own and ries for individual states at various dates over a 40-year

manage forests in the region. Then an attempt is made to period. Estimates of forest ownership by major catego-
appraise the adequacy of these institutions in a fairly ries are shown for the Lake States as a whole, and for
simple, but potentially useful, sense. Finally, there is an individual states, from 1952 to 1992, with four interme-

effort to identify some areas affecting many organiza- diate dates: 1962, 1970, 1977, and 1987 (ownership data
tions where some degree of institutional improvement is presented in table A-2).
may be both possible and useful.

The total area of forest land in the Lake States is approxi-

Who manages tbrests and is obviously influenced by mately 50.5 million acres (18.3 in Michigan, 16.7 in
landownership patterns. A look at such patterns is, Minnesota, and 15.5 in Wisconsin). This area has been

therefore, a logical starting point. Discussion, in turn, of essentially stable during the last 15 years. Earlier there
each of the four primary forest ownership categories was a decrease of slightly over 4.5 million acres during
follows: nonindustrial private forests and their owners; the 25 years from early 1950s to mid-1970s. A major
industrial forests; state- and county-managed public part of this decrease was associated with expansion of
forests; and federally-managed public forests. (Note that agricultural land, particularly at the prairie edge. This is
nonindustrial private forests and state- and county- mirrored by the fact that nearly 60% of the decrease

managed public forests, taken together, constitute 80 occurred in Minnesota where the forested portion of the
percent of the forest land in the Lake States.) Several Lake States meets the prairies of the Great Plains. About
types of organizations that influence management of half of the decrease occurred in the early 1970s, an era of
forest resources are then discussed in categories that substantial efforts to expand grain production at a time of
simplify greatly for sake of pattern, substantial apparent world food shortage.

Adequacy of institutions in a collective sense is ap- Of this 50.5 million acres, 47.1 million acres have

praised in relation to sustainable development. This sufficient inherent productivity to be considered produc-
appraisal uses criteria adapted from a recent book titled tire forest land (growth of 20 or more cubic feet per acre
Managing the World's Forests, by authors associated per year). It is also not in legal or administrative
with the World Bank. classifications that severely restrict forms of resource

management allowed (e.g., timber harvest). The other
All the foregoing material is then drawn on to suggest 3.4 million acres do not meet one or the other of these
several possible institutional improvements, criteria.

LANDOWNERSHIP PATTERNS, A FACTOR Two million acres are labelled "reserved forest land," and
INFLUENCING INSTITUTIONS are subject to legal and administrative classifications just

noted. Two of the largest examples are Voyageurs

Patterns of forest landownership in the Lake States can National Park and the Boundary Waters Canoe Area

be examined using a single, consistent data source. That Wilderness. Another 1.4 million acres are labelled "other
source is forest inventory and analysis (FIA) carried out forest land," predominantly for reasons of very low
for the Lake States and for a number of additional states inherent productivity. A good bit of this latter land has

considerable usefulness as wetland. A substantial

amount of it is in public ownership via either reversion
1The author is Project Director, Lake States Regional from private ownership for failure to pay real estate

Forest Resources Assessment, Department of Forest taxes, or simply having never been in private ownership.
Resources, University of Minnesota, St. Paul, MN.
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This 3.4 million acres is located rather unequally among can be best illustrated with calculatio_s from fbrest
the Lake States. A bit over 1.9 million acres are in survey data of some time ago. They show that a bit

Minnesota, a figure approaching 0.9 million acres are in over 6% of all productive fbrest land in the United
Michigan, with slightly less than 0.6 million acres in States is owned and managed by states and counties.
Wisconsin. Twenty-one of 30 million acres of state and cotmty

owned and managed forest land is in 2(i)northeastern

Our attention can now turn to the 47.1 million acres of states. Some 17 million of these 21 million acres are

productive forest land. Table 1 gives acreage figures in in five states: Minnesota, Wisconsin, Michigan,
somewhat simplified form for 1992. Discussion of Pennsylvania, and New York with 12.6 million in the
ownership patterns that follows is based on these figures, three Lake States alone. The remainder of the 30
and on close examination of trends in them since 71952. million acres is concentrated to significant extent in

(Acreage figures for the previous five observation dates Oregon, Washington, and Alaska (particularly the latter
are not reproduced here for reasons of space. They will, two). More recent shifts in land ownership in Alaska
however, be sent to any readers who wish to see them, from federal to state and native control have doubtless
and do not have ready access to the volume of FIA work affected specific numbers---increasing the total of state
tables.) and county public land, tbr example. But the regional

pattern has remained substantially the same (Webster

Several observations concerning current ownership of 1988). Abandonment of land relatively poor for
forest land in the Lake States are readily apparent: agricultural purposes during first the agricultural

depression of the 1920s, and general depression of the
, nonindustrial private owners hold substantially more 1930s, is a core reason for these large acreages of

forest land than owners in any other category; state- and county-managed public forests.

• states and counties hold the next largest amount , Federally-managed land in national forests is the third

(approximately half that held by nonindustrial private largest category. It is appreciably smaller being

owners). As noted earlier, these two categories somewhat less than half the area of state- and county-
together constitute 80% of all forest land in the region, managed land, and being approximately 22% as large

as the aggregate holdings of nonindustrial private
,, A large amount of state- and county-managed public forest owners.

forest land is a feature that makes the region consider-

ably different than many parts of the country. The only • Firms in the forest products industries own and manage
regions partially similar in this regard are the region a bit less than 4 million acres (specifically 3.9). These
composed of Oregon, Washington, and Alaska; and areas represent one important trend occurring over the
another part of the Great Lakes region, namely past 40 years.

' Pennsylvania and New York. The extent of the matteri)Y

Table 1._Forest landownership in the Lake States, 1992

(in millions of acres)

Lake States Region Minnesota Wisconsin Michigan___,
Total 47.1 14.8 t 4.9 17.4

Nonindustrialprivate 25.2 6.4 9.5 9.3

Industry 3.9 0.75 1.2 2.0

State and county 12.5 5.8 3.0 3.8

Federal 5.5 1.8 1.25 2.4

Note: All landincludedinthis tableiscapableof growing20cubicfeetormoreperacreperyear,andis notin a categorywhereharvest
is barredby statue,administrativeregulation,ordesignation.
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Ownership trends over the past 40 years can be usefully whole matches the middle figure (53%). Minnesota is

summarized in five dimensions: the only state of 20 in the northeastern part of the
country where nonindustrial private owners do not

1. While _he total area of productive forest land has hold half or more of the productive forest land.
decreased somewhat over 40 years (though essentially (Public land ownership in three combined categories--
stable during the past 15 years), the aggregate area state, county, and federal--is somewhat greater
owned and managed by forest products industries has proportionally in Minnesota than in the other states.)
increased appreciably. Absolute increase has

amounted to hearty 860 thousand acres, which is a * Ownership and management of forest land by states

28% increase in proportionate terms. This increase and counties differs appreciably among the three
took place from early 1950s to 1970 with some states. Constitutional differences among the states in
reversal during the 1970s and with essential stability terms of the level of government to which tax delin-
since, quent agricultural land reverted is at the core of this

2. Aggregate acreages in other ownership categories matter. Wisconsin and Michigan illustrate the matter
decreased somewhat over 40 years. In each case, most neatly. In Wisconsin, tax reverted land went to

decrease occurred primarily from early 1950s to late counties, giving it the largest county forest system in
1970s, with stability or modest increase from the any state. In Michigan, tax reverted land went to the
latter date onward, state, giving it the largest directly managed state tbrest

system in the contiguous 48 states. The situation is
3. A decrease of t6% over 40 years in aggregate acreage more mixed in Minnesota for a variety of historic

held by nonindustrial private owners is likely a result reasons. As a result, Minnesota has the largest amount
of two factors. The first is fluctuations in the margin of combined state- and county-managed forest land in

between agricultural land and forest land (a back and the contiguous 48 states. "Working relationships
forth process that by specific choice of dates, 1952 between state and county agencies concerning manage-
and 1992, may have shown a particularly sizeable ment of forest resources also appear most settled,
decrease). The second factor is conversion of some stable, and harmonious in Wisconsin.
amount of forest land to urban uses.

4. A decrease of 8% over 40 years in federally-managed , Forest ownership by forest products industries is
productive forest land would appear to result largely proportionately a somewhat greater factor in Michigan
from assignment of national forest land to land use (11.5%) than in the other two states; Wisconsin (8%)
categories where timber harvest is prescribed, and Minnesota (5%). Federally-managed national
Enlargement of the Boundary Waters Canoe Area forests are proportionately a modestly larger share of
Wilderness, and creation of Voyageurs National Park, the total in both Michigan and Minnesota, than in

may have been the major element. The fact that Wisconsin (14, 12, and 8%, respectively).
federally-managed productive forest land decreased

substantially more in Minnesota than in Wisconsin, or NONINDUSTRIAL PRIVATE FORESTS AND
in Michigan (where it remained essentially stable) THEIR OWNERS: MANY GOALS AND ROLES
would seem to mirror this explanation of overall
change. Nonindustrial private forests and their owners in the

Lake States can be best examined by first considering
5. A decrease of 12% in state- and county-managed some characteristics of these forests themselves.

production forest land has less apparent explanation.

A minor element may have been a state equivalent of Nonindustrial private forests are the smallest ownership
federal land use reservations discussed in the preced- class individually, the largest in aggregate. Individual
ing item. Another, larger element may be transfer to ownerships range from just a few acres to multiple
private ownership of areas of previously county hundreds of acres, and in a small number of cases to

owned and managed land in Minnesota. Eighty thousands of acres (maximum 5,000). Owners of the
percent of the regional reduction in state- and county- total of 25.2 million acres in the Lake States number in
managed land occurred in this one state.

the multiple hundreds of thousands.

The three Lake States share many common characteris-

tics, including primary landownership patterns. There is Numbers of owners is much reduced as we focus on
also some more detailed variation within overall patterns, properties larger than an arbitrary threshold. This is

illustrated by readily available data for one of the states

• the predominant importance of nonindustrial private (specifically Michigan). Some 380 thousand owners
forests decreases somewhat from Wisconsin (64%), to hold the 9.3 million acres of nonindustrial private forests.

Some 363 thousand of them own tracts of less than I00
Michigan (53%), to Minnesota (43%)° The region as a
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acres. Just 16.7 thousand of them with 100 acres or Some aspects of' performance by these f_rests and their

more, in aggregate own an acreage of forest equal (by owners are apparent from both experience and analysis.
odd statistical quirk) to that of the state forest system, the These forests frequently provide more tlhan their propor-
largest in the contiguous 48 states. They own 3.8 million tionate share of important outputs from forests. A
acres. This amounts to an average of slightly under 230 broadly-applicable example taken from one state (again,

acres per 100+ acre property. This is well beyond known Michigan) is illustrative. Just a bit over half of the
diseconomies of small-scale for principal resource productive forest land in that state is in nonindustrial

management activities. This same pattern occurs in the private :forests. Two-thirds of total timber harvest comes
other two states also, although the numbers obviously are from these forests. (Note: correspondence of this fact to
not identical. " higher average inherent producti lty.., mentioned

previously.)

Nonindustrial private forests characteristically have

higher average inherent productivity than publicly owned Detailed analysis elsewhere in this overall project shows
and managed forests for a very simple historic reason, that a high proportion of physical resource inventory on

Much public land became such by being only very poor these forests comes on the market (Kingsley 1991). This
farmland and subsequently going through reversion to seems to occur irrespective of the stated reasons of
public owners for failure of private owners to pay real owners for acquiring and holding the land. Having
estate taxes. Much nonindustrial private forest land mature forest, and being offered reasonable prices, are

stayed on the tax rolls, in part via inherent productivity keys. The same analysis notes that :readily available and

high enough to earn its keep in agriculture and other effectively integrated assistance and incentives to owners
uses. is crucial if effective resource management--beyond

timber harvest--is to be widely practiced. Both of these

Next, let us consider some characteristics of owners of points have been confirmed numerous times by other
these forests. Owners of these forests have historically analysts in several parts of the country (e.g., Fesco et al.

been older and poorer than averages for U.S. population. 1982, Kaiser and Royer 1983, Kaiser 1985).
Quite recently, partial information suggests this pattern

may be changing. This information seems to show that Assistance and incentives are available via a considerable
an increasing acreage of these forests is being shifted into network of organizations at several levels of government
ownership of people both younger and with higher and in the private sector. Coordination/integration
incomes than the previous owners. This may be one concerning who does what, and how the pieces fit
result of ongoing shifts from ownership by farmers to together, is characteristically provided by one or a series
ownership by essentially urban people (broadly defined), of interorganization agreements. A body chaired by the
In some modest number of cases, this shift may be state forester characteristically oversees these efforts.

among different generations of the same family. Thus, assistance and incentives are available, and are
effectively coordinated/integrated at large-scale and at

Owners of these forests acquired and hold them for a conceptual level. Having enough skilled people to do the

wide range of purposes. In many cases, these purposes job, and achieving integration on the ground, in many
cut across, rather than match, conventionally-defined particular places are more real issues.

outputs of goods and services that come from forest land.

For example, there is reason to think that direct personal INDUSTRIAL FORESTS: INSURANCE POLICY
satisfaction from ownership is a significant factor toward

the lower end of the acreage size-range. Similarly, there AND EVOLVING ASSETS

is reason to think that a role in individual or family Forests owned and managed by firms in the forest
financial estate building is a significant factor toward the products industries (while the smallest in aggregate of

upper end. the four major ownership classes) are the one that has
increased in size over the past 40 years by some 860

There would also seem to be another important matter thousand acres. It seems likely that land acquisitions by

that differs diametrically at the two ends of the acreage two major pulp and paper firms with major plants in the
size-range. It concerns fragmentation and consolidation Wisconsin/Michigan boundary area are a major element
of nonindustrial private forests. A considerable amount in this increase. Both have taken a quite active approach

of fragmentation seems to be occurring toward the lower to land acquisition and management.
end (e.g., below the 100 acre threshold). At the same

time, appreciable consolidation has occurred during some Industrial ownership and management of forest land rests
periods toward the upper end (Yoho 1983). on several interrelated but differing motives. The mix of

these motives may differ considerably from one firm to
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another. A first motive at a rather basic level is essen- Particular firms also may have ability to demonstrate
tialty an insurance policy for raw material for the firm's new methods of resource management in a publicly

processing facilities. When raw material supplies from useful way. A single example may help illustrate this.
land in other ownerships are tight or unavailable, for One of the major pulp and paper firms previously
whatever reason, the firm's own land can be drawn upon referred to is directly involved with a national environ-
for an increasing share. Firms often differ, one from mental organization in a special project. This project is
another, in the amount of such insurance they chose to intended to demonstrate practical methods for protecting

obtain (by holding progressively more land). The range biological diversity of forests in the western Lake

is perhaps from essentially none, up to approximately Superior basin while managing them for pragmatic
one-third of normal raw material requirements, purposes.

A second motive is a variant of the first, involving ability STATE- AND COUNTY-MANAGED PUBLIC
to soften the impact of increased prices on raw material FORESTS: A DISTINCTIVE FEATURE OF THE
purchased (directly or indirectly) from other major LAKE STATES
landownership categories. This again amounts to

increased reliance on company-owned land during State- and county-managed public forests are a distinc-
periods when prices for purchase from nonindustrial tive feature of the Lake States. They have their primary

private forests, or publicly owned and managed forests, origins in agriculture land abandonment during the 1920s
are unusually high for whatever reason. Thus, an asset and 1930s. And which levels of government have
normally supplying say, 15 to 20% of raw material may predominant ownership and primary responsibility for
be able to moderate the impact of price increases on the resource management differs systematically among the
other 80 to 85% of usual supply, three states for constitutional reasons, as previously

discussed. State- and county-managed forests are
Third, company-owned lands may be a profit center in its managed overall for multiple outputs of goods, services,
own right, growing where favorable conditions exist high and conditions valued for their own sake. This is

value raw material that goes to processing plants other multiple use management in a large pattern sense. There
than those in the firm's own core business. In some is some tendency for commodity outputs to be empha-
cases, these may be a separate division of the firm sized more strongly the closer to local level management
involved in this (as in a division dealing predominately is located. This is perhaps most clearly and significantly
with saw togs and veneer logs in one of the two major the case in the Lake States with large amounts of both

pulp and paper firms mentioned above). Finally, state- and county-managed forests, namely Minnesota;
company-owned lands may provide opportunity for the somewhat less clearly so in the other two states, where
firm to publicly demonstrate in very visible form its it's one or the other level of government that manages by
concern for effective and sustainable management of the far the largest system. (The principle of "more emphasis
resource on which it ultimately depends, on commodities closest to local" also contrasts both

state- and county-managed forests with federally-
Industrially owned and managed forests have strong managed forests.) The link to economic values and
potential for clear goals, and for technically effective development is for some reason much more apparent at
management to reach those goals. This will occur state and county levels than at the national level where
(obviously) to greatest degree in a well-organized, many people apparently see virtually no link.
competent, and competently led firm (with actual results

varying a good bit from one firm to another). 2 But State- and county-managed public forest at times have an
potential is there, given that firms answer to relatively apparent strategic role in state and in-state regional
unified direction and relatively clear overall purposes, economic development efforts. This is in addition to
This is some contrast to the conflicting publics and these other roles and values. This apparent strategic role

conflicting overall purposes that are affecting particular can be specifically illustrated via events in Michigan

public agencies to varying, and possibly increasing, during the past 12 to 14 years. Much the same pattern of
degree, events is thought to have also occurred in Wisconsin and

Minnesota.

2Absence of excessive pressure of debt repayments is also an In Michigan, part of the Governor's Target Industry
important condition. Mergers that resemble leveraged buyouts Program was a deliberate effort by two successive
have created excessive pressure of debt repayment for some governors of opposing political parties to foster expan-
firms in some parts of the country. Fortunately, there seems to sion of forest products industries as part of a comprehen-
be few or none such situations directly affecting the Lake sive initiative to diversify a vulnerable, recession-prone

States. economy. Forest products expansion during the 1980s
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did, in fact, contribute to a diversified state economy, system. The first involved improved management

During the first two-thirds of the 1980s, national firms planning tbr state forests that focussed on partial separa-
invested $1.5 billion in new and expanded plants in tion of uses and users to the degree necessary to reduce

Michigan. (This was Michigan's share of a regional unnecessary conflict. This amounted to an application of
expansion that affected each of the Lake States in important suggestions made earlier a_ national itevel by
essentially equal measure. More recent expansions of Marion Clawson (1974, 1975). The second initiative is
pulp and paper facilities at both Cloquet and Interna- designed to create a more adequate, and explicitly
tional Falls in Minnesota are a continuing aspect of this investment-oriented, funding arrangement f7_rmanage-

regional expansion.) Due to this and other efforts, the ment of that part of the state forest system where
Michigan economy became 25% less dependent on the intensive vegetation management is the designated "key
automobile industry, value," or prim_ry purpose. This arrangement will

involve sate of state revenue bonds with the proceeds

A pattern emerged during this time. In the first few invested in more intensive management of very carefully

years, state forests were a particularly important source selected parts of the system, and future repayment from
of raw materials for adjacent new plants. State forests increased receipts from sale of more and better timber.
regularly offered professionally prepared timber sales The two initiatives are linked in that management
under straightforward terms, making them relatively easy planning helps determine where to invest. They are also
sources of raw material for any firm willing to pay prices linked in that investment in more intensive management
established through competitive bidding. As a new in particular places will grow the state forest system's

plant's procurement organization matured, a partial shift share of total timber supply on fewer acres than other-
to timber from nonindustrial private forest (NIPF) wise needed. More area can thus be assigned to other
owners usually occurred. The state forests could then "key values," specifically developed forms of recreation

provide the initial supply for another new or expanded and naturalistic values.
plant. This strategy enabled the state to supply raw
materials several times at critical points. It cannot be Links between state and county management of forests

proven that this role for state-managed public land led are valuable. It seems apparent that county management
directly to plant locations. However, questions asked of of forests can be aided quite sustainably by state assis-

the state forester by a major national firm in the process tance in terms of both technical matters and funding.
of locating an oriented strandboard plant at Grayling The major example is in Wisconsin. The forest resources
certainly indicated a positive effect. The state forester agency in Wisconsin Department of Natural Resources
was asked three questions: works directly with counties, supplying technical

expertise and a portion of the funding for resource

1. What are your future intentions concerning state management. The forest resources agency also guides
forest timber sales? adjacent counties toward reasonably similar resource

2. What are your future intentions concerning management policies and some related matters. Leading
silvicultural management on state forests? members of the forest resources agency regularly take

part in meetings of the Association of County Forest
3. What are your future intentions concerning Administrators at invitation of its officers. The issue in

assistance and incentives to NIPF owners? Michigan is of such scale (only one county manages a

Assured that the state forest system would grow and sell significant area of forest land) that it can be successfully
treated as an exception requiring no general widely-its proportionate share of the total timber supply, and that

the state would support NIPF owners to the best of its applicable arrangements. Arrangements tbr positive
ability, the firm located in Grayling. state/county interaction appear less than fully settled in

Minnesota. A recent lawsuit by particular counties

Significant efforts to improve and strengthen manage- against the state concerning certain specifics of sharing
ment of state- and county-managed land have been made of revenues is perhaps illustrative. It would seem that

(whatever present or past reasons for difficulties) it isin each of the three states during the past two decades or
thereabouts. Over that period, Minnesota markedly particularly important to achieve fully-settled arrange-

ments in a place where both state- and county-managedraised the professional level of resource managers in its
forests are very extensive and important. It seems quiteforest resources agency. Wisconsin developed further a

pattern of strong state assistance to counties in manage- possible (indeed perhaps quite likely) that management
ment of county-managed public forests (a pattern further will be improved_via strengthened state aid to counties.
discussed below). And Michigan undertook two interre- Clarity of arrangements in any of several possible

fated initiatives to improve management of its state forest patterns will help a lot in working together.
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FEDERALLY-MANAGED PUBLIC FORESTS: States. But basic direction is the same--although degree
NA_ IONAL Ar_E IfS WITH ATTACHED is considerably different from one region to another.)

CONTROVERSI[ES

The Forest Service has historically been the lead agency
There are seven national fbrests in the Lake States. They for all of U.S. forest resource management and protec-
comprise slightly under 12% of productive forest land in tion. A great deal of its activity over decades served as a

the region (14, 12, and 8% in individual states), model for states and other entities, both public and
private. In part, this role as model was simply by

Origins of these national forests lies partially in deliber- example. In another major part, it was by aid (both
ate acquisition under the Weeks Law which authorized technical and financial) to states and other entities. As

land acquisition :fbrcreation of national forests east of the historian William G. Robbins (1985) put it, "... [coopera-
Great Plains. Origins also lie partially in something tive efforts and support of state activities came to
resembling a more guided version of the land abandon- encompass] virtually every arena of interest to forest

ment process that created state- and county-managed owners and industrial processors."
public forests. This amounted to purposeful acquisition

by purchase in 1930s of farms and associated land that All principal branches of the Forest Service took part in
seemed unlikely to provide a decent family living. This this role as model. The state and private forestry branch
in effect anticipated eventual abandonment. It was tied, was and is the direct link for most technical and funding
at least in concept, to effbrts of Farm Resettlement assistance to states and other entities. The research

Administration, Wisconsin rural zoning, and Michigan branch provides much essential information of many
land economic survey. All of these efforts sought to shift types. Management of national forests long provided a
settlement from places not affording a decent living to useful model by example. Being frequently better staffed

those where prospects were significantly better, and equipped than state and county forest management
agencies, national forests provided a model or goal or

Management goals for federally-managed public forests target of aspiration.
are of several kinds. They are managed overall for

multiple outputs of goods, services, conditions sought This pattern of model by example for national forests has

from forests in same overall sense as other public forests, in the past decade been a good bit obscured. Controver-
Management is influenced to considerable degree by sies appear to attach to national forests almost nation-
legislation applying only to federally-managed land, e.g., wide, that may or may not have strong connection to
Wilderness Act, National Forest Management Act. The particular locations. Two from many possible examples
latter act specified a legally mandated planning process may be usefully illustrative.
of substantial complexity. It also specifies (or at least

provides) numerous opportunities for participation by To my understanding, people in one northeastern state
public/citizen groups, some time ago arrived at relatively good agreement on

how a particular national forest was to be managed. This
One form, when others do not achieve agreement, is agreement was then blown apart by national interest

participation by lawsuit. Such participation that has been groups who transferred to this state an ongoing argument
used with some considerable frequency in various parts among themselves. Signs of this tendency can be
of the country. The legal issue is frequently related to observed at times in the Lake States (although we

specified procedures called for in Nt'_A. Substance is fortunately have not to this point had an incident in such
often disagreement concerning management direction striking and consensus-breaking form. The specific state
and emphasis, was New Hampshire, the national forest the White

Mountain, source Allen and Gould 1986).
It seems apparent that management trends on federally-
managed public forests are away from commodity The so-called below cost timber sales issue would seem

outputs and toward recreation and natural conditions, to be legitimately a primarily Rocky Mountain issue--
The extent of parts of this trend is illustrated at national this rooted in very steep slopes and consequently very
level by a drop in national forest timber sales from 11.9 high costs. This issue is, however, being transferred to
billion board feet in 1989 to 7.3 billion board feet in many other regions, including the Lake States. An
1992. At the same time, officially accounted for net accounting system that allows comparisons of timber
revenues fell from approximately $796 million to revenues with aggregate costs for many outputs appears
approximately $255 million (Public Land Review, March to have a role in this. Very complex procedures rooted

18, 1993). (These specific figures at national level substantially in the NFMA may also have a role. In
heavily reflect events of very major size in the Pacific comparison, several states and counties have disaggre-

Northwest. As such, they exaggerate downward trends, gated costs in a way that permitted comparing timber sale
as compared with other regions, including the Lake
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receipts directly with costs of these sales. The effects packaging for in-state regions information needed by
have generally been to demonstrate substantial net forest products firms tbr informed plant location deci-

resources, and to essentially end discussion of below cost sions; systematic efforts to call this information to
timber sales, attention of firms at national and international levels;

direct work with firms expressing interest; and advice to

In conclusion, the historic leadership role of the Forest communities as kinds of plants that might constitute
Service continues in some dimensions, much less so in realistic possibilities for development effbrts by particu-

others. This is due to essentially national controversies lar communities. (This latter is based on both character-
attaching to national forests despite best efforts of their istics of particular industry sectors, and assets of particu-
managers to focus on matters more germane to their lar communities.)
particular situation.

These kinds of efforts in each of the three states have

been strongly associated with the substantial expansionRELATED INSTITUTIONS THAT INFLUENCE
of forest products industries that has occurred in the LakeRESOURCE MANAGEMENT
States since 1980. These expansions have led to a

The people and organizations that directly own and considerable increase in amount of timber harvested---
and have by that means influenced resource manage-manage the forest resources of the Lake States are

influenced in a variety of ways by many other organiza- ment.

tions and groups. There are too many and too varied
(including variation from one state to another) to The governor's cabinet council for jobs and economic
describe them all. This section is an attempt at deliber- development in one of the three states, Michigan, was a
ately simplified description for the purpose of bringing higher level, and more encompassing example of such an
out major patterns, alliance. A primary role in relation to tbrest resources

and industries was to encourage joint work of the sort

The roles of the upper reaches of executive and legisla- just described.
tive branches at several levels of government is a first,
obvious source of influence. Roles of these branches at Quasi-governmental organizations that foster effective
both state and federal levels have been described resource management and use at several geographic

essentially until the cows come home. Hence, these scales are a second type. These are organizations
roles, important as they are, can be left at that. County attached in a variety of ways to various levels of govern-
boards of supervisors often combine executive and ment, and consisting of appointed citizens (civilians), not

legislative roles in one body at more nearly local level, agency members. They characteristically help chart
sense of direction and encourage efforts by many

Our real topic is the several kinds of institutions that organizations to effectively pursue that direction. The

influence management of forest resources from vantage Wisconsin Council on Forest Productivity is an example.
points in essence between the owners and managers, and Appointed by the governor, the council has helped

the general policy level of governments. Following is substantially to foster the state's eftbrts toward effective
one simplified way to characterize and illustrate these management and use of its forest resources.

institutions. (Illustrations are deliberately selective, and
in no way whatsoever comprehensive. In addition to not Resource conservation and development units (RC and

trying to enumerate every kind of organization, some D) have historically played a useful role at both state and
illustrations taken from one or another of the three states more nearly local levels in Michigan. At mutticounty

,_ are deliberately not repeated from the other two for sake local level, individual RC and D units are frequently the
of brevity.) most effective voice for well-considered community

development efforts. The state council of RC and D

Four major kinds of institutions fitting here influence units is one of the most effective voices for such efforts

resource management in a considerable way. The first is statewide outside the major cities. (RC and D units are
interagency alliances for economic and community fostered in an organizational sense by the Soil Conserva-
development, particularly at state level. One form of tion Service, with support by the Forest Service in :forest
such alliances is direct joint work by the business resource matters.)
development unit, and the forest resources unit, of the

governments of each of the three states. This goes The Arrowhead Regional Development Commission in
beyond coordination. While the units are in different Minnesota was an early example of eftbrts toward
departments, individuals in both frequently work effective resource management and use in a multicounty

together so jointly and closely as to resemble a single sense. Indeed, its eftbrts to package information needed
unit in themselves. Principal efforts commonly include: by forest products firms for effective plant location

260



decisions were in a sense important regionwide. For across the region. A 5-foot library shelf on efforts to
example, its eftk?rts served as a model for at least one of foster improved consensus on matters affecting resource
the other states at very early stages of that state's work management could easily be filled several times over.
just described under interagency alliances. (tnsert re Following are simply those efforts that relate in various
sponsorship of Arrowhead Regional Development ways to the Lake States.
Commission..)

The Minnesota generic environment impact statement is
Advocacy groups of several different persuasions are a a one-state attempt to form a consensus concerning some
third type. Citizen enviromnentat organizations, indus- of the effects of an increasing level of timber harvest.
trial groups, and sportsmen's groups are three examples Improved information of a highly detailed kind is the

of advocacy groups. All attempt to influence manage- primary ingredient. Two primary interpretations seem to
ment of forest resources in a variety of ways. (These are be that foreseeable levels of harvest are well within

just three of an enormous number of advocacy groups in sustainable growth capacity of the state's forests, and that
U.S. society, a society that has organized interest groups impacts on wildlife, water, and recreational activities are
on virtually every side of' every issue.) quite modest at those levels.

Attempts to characterize the principal positions and The Lake States Forestry Alliance itself is a regional
influence of these three kinds of groups are inherently effort at consensus formation. It is most strongly this in
difficult, and not particularly valuable. Each consists of a geographic sense. A major success has been to foster
numerous individual organizations that differ from one and institutionalize a common sense of direction among a
another, considerable group of people in the three states. This is

giving common thrust to efforts to effectively protect,
Within this sort of broad variation, citizen environmental manage, and use forest resources among the three states.
groups generally favor very cautious resource manage- The alliance has also made more limited efforts to bring
ment and naturalistic values, and at best a modest level of together individuals and groups of varying, and to a
resource commodity outputs. Industrial groups are degree opposed, interests.
characteristically concerned about a wide range of

diverse public policies and other factors influencing their The Duluth Manifesto is a national effort that happened
members' business prospects. Resource industry groups to get its start at a location in the Lake States. The

quite naturally favor a substantial level of resource manifesto is an attempt to state principles for effective
commodity outputs. Sportsmen's groups are characteris- management and use of forest resources in simple, direct
tically most concerned about factors influencing popula- language. It is also an attempt to contribute toward more
tions, habitats, and regulations affecting their particular rational discourse at a national level. It draws at root on

favored line of activity. Specific to forest resources, they the central point of the Bruntland Commission, namely
often favor rather vigorous forms of vegetation manage- that economic development and environmental quality
ment that create favored habitat for a considerable range are complementary, and we need both, not one or the
of game species, other (World Commission on Environment and Develop-

ment 1990).

There also is (to a degree) a difference between reason-

ably local interactions among advocacy groups, and ADEQUACY OF THESE INSTITUTIONS FORnational interactions. It has been observed that at local

(and in some cases, state) levels advocacy groups of SUSTAINABLE DEVELOPMENT

differing persuasions can often find ways to get along Sustainable development as a concept, and as applied to
amicably, and reach reasonable compromise or consen- forests, was discussed in a previous paper (or previous
sus. This is considerably more easily done (if not exactly section if both are incorporated in some form into

easy) than is the case at national level. It appears that regional resource assessment documents [Webster
getting along with reasonably close neighbors, or 1993]). To summarize extremely briefly:
agreeing to amicably disagree, is one thing. Matches in

which national groups shout past each other are another. 1. sustainable development as described by the
Resource matters in the Pacific Northwest, where Bruntland Commission amounts to meeting the needs
personal intervention by the president of the United of the present without impairing the future (World
States is apparently necessary, is the extreme end of the Commission on Environment and Development
scale. 1990). Equal attention is given to human needs and

resource base/national environment, and to both

A fourth type consists of organizations and activities that economic development and environmental protection.

attempt to form consensus among diverse interests, and Equity among human generations is emphasized.
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2. Sustainable development as applied to forests can best neighbors, some of whom may object i_ a variety of
focus on maintenance (and hopefully enhancement) ways to owners management actions. (Another study
of the productivity of the resource base over areas of element is addressing both the extent of this matter
some substantial size. Productivity for outputs and possible steps to contain its negative effects.)

ranging from clean water, to wildlife of many
different species, to recreational opportunities of * Security for forest operations. This basically concerns
various kinds, to timber products is involved, effective control of harvesting and other resource

management operations to make them conform to

3. Sustainability is related in a very positive way to new technically suitable methods decided upon by the
technology, effectively applied research, and invest- owner.
ment in forest resource management.

Lake States forest owners and managers largely have

A fairly simplified appraisal of the collective adequacy of the ability to do this. Ability to select and c_ry out
institutions for managing Lake States forests will be technically suitable methods is strongest on industrial
useful, and can be fairly readily made. Potential im- and public forests. On nonindustrial private fbrests it

provements in the adequacy and effectiveness of this covers some range from quite good to less so. Ability
overall group of institutions will then be briefly listed, here depends considerably on ready availability of

reasonably integrated assistance and incentives to
Criteria for simplified appraisal can be usefully taken landowners from a network of organizations, some
from a chapter on "The management of natural forests" public and some private.
in a recent book by a sizeable group of authors associated
in various ways with the World Bank (Palmer and Synott * Suitable financial environment. In North American

1992). The book is titled Managing the World's Forests." context, this topic relates primarily to adequacy of
Looking for Balance Between Conservation and Devel- funding for forest resource management, and to

opment (Sharma 1992). financial arrangements that adequately distinguish
between current expenditures (related to current

Four major conditions for sustainable management of benefits) and investment to secure and enhance future
natural forests are listed. The detailed content and benefits.

specifics of some will be modified in application to

appropriate reflect an important difference: the authors Adequacy of funding is quite variable among institu-

of the chapter were discussing tropical forests predomi- tions managing Lake States forests. Adequacy of
nantly in developing countries, while we are concerned distinguishing between current expenditure and
with temperate forests in a rather highly developed part investment is also quite variable. And differences are
of a developed county. The overall categories are substantial among institutions within some of the four

nevertheless useful, major forest ownership categories. For example, a
recent history of state economic and fiscal difficulties

• Long-term security of operations and tenure. This has affected some parts of the region substantially
basically concerns stability of landownership and more than others (although each state has felt some

ability of owners to substantially control what goes on degree of pinch, as compared with its own historic
in their lands. (The latter in the sense of preventing standards). Therefore, generalization is difficult if it is
others from moving on their land and using it for to be meaningful.
purposes that seriously undercut the owner's manage-

ment.) Forest land ownership is fundamentally quite One area of some apparent partial deficiency concerns
stable in the Lake States. It is wholly so for industrial the form of funding for management of state- and
and public ownerships. It is substantially so for the county-managed public forests. These are forests

larger (and hence more important) nonindustrial managed in considerable (but certainly not exclusive)
private forests. Ownership turnover at fairly short part with an eye to economic benefits including those

intervals on smaller nonindustrial private forests is the from commodity outputs. Yet, management of these
only partial exception, forests is commonly funded via annual (or biennial)

appropriations that can easily resemble solely current

Landowners ability to substantially control is also expenditures from the viewpoint of budget agencies
relatively good, having a basis in the legal system, and legislators. Further, management is often funded
Modest exceptions include various forms of illegal very largely from current receipts from timber sales
trespass that can be prevented by appropriate enforce- and other current revenues. The combined effect is

ment, and the effect of an increasing amount of underinvestment, with past low-intensity management
dispersed human settlement. The latter may bring (and hence modest current receipts) overly influences

the future.
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* Adequate infk_rmationo Here the chapter on "The managed forests. (The first portion involves more

management of natural forests" directly provides consistent application of ideas originating with Marion
categories useful in simplifying :matters. It identifies Clawson [1974, 1975] for separating uses and users
three primary information needs: concerning forest that would otherwise conflict_this in order to make

resources themselves (in the sense exemplified by FIA management for all major values more effective,

information); concerning likely values of various primarily where a given use is primary. The second
outputs; and information for effective management (for portion involves establishment of capital accounts to
example, in the simplest case, practical silvicultural support resource investments and fund sources for
information), those accounts that are themselves investment-

oriented. Such sources key on prospective returns [and
Institutions fbr managing Lake States forests are associated risks], not artificial capital-rationing.)
basically adequate in terms of available infbrmation.

A long history of substantial research in both a high- Potentially useful examples include key-value manage-
quality Forest Service experiment station and several merit, and the authorized forest development fund, both
nationally and internationally recognized institutions affecting Michigan's state forest system.
of learning are contributors. Effective distribution and

effective application of this information may be o Resolve any remaining impediments to state-county
variable from ex_:remely good to less so. cooperation in management of forest resources.

(Wisconsin's arrangement for cooperation appears
Major elements of less than universal effectiveness particularly effective and harmonious.)
may include continuing education for resource

professionals in many organizations, and variable o Reduce, if possible (or alternatively confine) the effects
availability of assistance and incentives for nonindus- of litigiousness and controversy concerning federally-
trial private forest owners in parts of the region. In managed public forests. (A first question is can
addition, consensus-forming organizations and litigiousness and controversy actually be reduced with

arrangements may to date be relatively rudimentary very polarized interest groups, and a very open legal
though distinctly useful, system? Specifically, how? Or is it more realistic to

:focus efforts on attempting to confine nationally-
Overall, institutions for managing Lake States forests generated controversy to federally-managed land? It is
appear to measure up relatively welt in relation to major at present substantially, though not entirely, so confined.
requirements for sustainable development. They do so,

however, somewhat variably and with opportunities for , Create stronger consensus-forming organizations and
further improvement, situations concerning forests and related resources in the

Lake States. (One potentially useful model may be

SOME AREAS FOR POSSI[BLE IMPROVEMENT high-level roundtables on environment and economy
now operating in each province and at federal level in

Following are several areas where there appears room for Canada. A state sustainable development initiative in
appreciable and useful improvement in institutions for Minnesota is currently drawing on this model to some
managing Lake States forests. (These points draw upon extent.)
essentially all observations made earlier, not simply the

section immediately preceding this one.) REFERENCES
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Some Thoughts or_ Sustainable Development as a Concept and as Applied to Forests

Henry H. Webste&

INTRODUCTION The emphasis of the Bruntland Commission is on

meeting the needs of the present without impairing the
This is a relatively brief discussion of sustainable

future. Human needs and resource base/natural environ-

development as it applies to forest resources. It is ment were given equal emphasis. There was also
intended to give a sense of direction for a useful way of emphasis on equity among human generations.
looking at such development. It was prepared initially as

a background paper in connection with an analysis of The Bruntland Commission strongly made the point that
trends and opportunities associated with forest resources both economic development and environmental protec-
in the Lake States, tion are needed, not one or the other. Indeed, they were

mutually interdependent, with each providing an essen-
Three major topics are discussed. The first is some tial basis for the other.
central ideas involved in the overall concept of sustain-

able development as it is being discussed at international Economic growth will eventually be inhibited, and

levels. The second is the application of sustainable effectively cut off, in any location with seriously de-
development to forest resources in several important graded natural environment. A first effect will be that
dimensions. And the third is some examples of pub- people who have a choice will in significant number
lished but distinctly unhelpful applications of overly choose to live and work somewhere else. A further effect

narrow definitions of sustainable development of forest will eventually be a lack of resources needed for a
resources, substantial level of economic activity.

All three major topics are needed to arrive at, and to And effective protection of environmental quality
apply, widely understandable and useful approaches to requires substantial and continuing societal prosperity.
sustainable development. All three are needed to be sure Simple ability to pay for relatively expensive environ-
of avoiding overly narrow, and eventually self-defeating mental protection measures is one aspect of this essential
definitions and approaches to sustainable development, point. A more penetrating aspect concerns poverty.

Poverty understandably leads to short-term views--

SUSTAINABLE DEVELOPMENT: everyone does have to eat today, and at reasonably
SOME CENTRAL IDEAS regular intervals. Short-term views can, in turn, lead to

harsh treatment of resources and natural environment.

Sustainable development has been discussed in a Alleviation of poverty is the single most important step
particularly encompassing and useful way by the worldwide in alleviating harsh treatment of resources and
Bruntland Commission (United Nations World Commis- natural environment. Interdependence between eco-
sion on Environment and Development 1990). The work nomic growth and environmental quality is mutual.
of this commission chaired by Gro Harlem Bruntland,

prime minister of Norway, provided major underpinning Discussion in particular parts of the United States seems
for the recent "earth summit" in Rio de Janeiro. That is to be evolving toward this international orientation. One
one measure of the international dimensions of sustain- example is the Minnesota sustainable development

able development. Another is the fact that work of the initiative which directly mentions both economic
Bruntland Commission involved major discussions and development and protection of environmental quality.

hearings at 14 locations worldwide in places as diverse as Elsewhere, however, there has been a tone that suggests
Sydney, Jakarta, Nairobi, and Rio de Janeiro, and also six that it's either one or the other, often with human needs
Canadian cities, largely ignored in efforts to protect environmental quality

(e.g., Robert G. Lee 1992). This either-or orientation is
distinctly unhelpful.

The author is Project Director, Lake States Regional

Forest Resources Assessment, Department of Forest Indeed there may be reason to think that emphasis on
Resources, University of Minnesota, St. Paul, MN both economic development and environmental protec-

tion by themselves is still too narrowmthough a great
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improvement over one or the other. Let's think briefly in APPLYING SUSTAINABLE DEV.EI OPMENT TO
an unconstrained way about the range of things to be FOREST RESOURCES
sustained or enhanced if we are literally to provide for

present needs without impairing the future--indeed These central ideas taken as a whole he_p to so_ out how
1)

attempting to provide for a better future to the extent the concept of sustainable deve,, pment can best be
applied to forest resources. Several matters are particu--

possible, larly important in defining a c<>nsistent and useful

Following would seem to be minimum list of things to be approach to sustainable devetopme_t of fi)rest resources.
sustained to meet needs of the present without impairing Following are four that are particularly" germane:

the future. 1. the objects, conditions and vatues that are to be

• society as a whole; sustained;

• sense of community (at several different levels); 2. the range of forestry activities that contribute to
° capacity for innovation (in both technical and sustainable development;

institutional senses);
, education and skills for an effective work force; 3. the geographic scale at which sustai_mble develop-

, developed physical infrastructure; ment can most usefully be applied; and

• effective governmental and political institutions; 4. the relationship of sustainable development for forest
• national, regional, state economies and associated resources to new technology, effectively applied

employment; and research, and investment in resource management.
- productivity of the earth's resource base.

The two ends of the scale--society as a whole and It will be helpful to separately consider each of these

productivity of the resource base--are in a particular topics, and to then note interrelationships among them,
order. They are in a particular order for reasons dis- particularly the objects, etc., to be sustained, and the
cussed fairly recently by Alston Chase (author of among geographic scale.
other things Playing God in the Yellowstone Region). In

a newspaper piece just before Christmas, Chase reflected Objects, conditions and values to be sustained can be
on what is relatively resilient, and what is fragile and defined in many different ways---indeed too many
difficult to restore once broken down (The Detroit News different ways for the full range to result in much other

12/24/92). His central point is that civilization is fragile, than confusion. For example, one of the simpler pub-
while nature is resilient. His examples come from the lished discussions of alternative definitions listsfive
further end of current breakdowns of civilization (Bosnia revolving around sustainability of timber volume,

and Somalia). But his central point is extremely impor- quality, habitat, environmental quality, and the forest
tant if we are truly serious about meeting human needs of estate (Baskerville 1990). Other published discussions
the present without impairing the future, go further up the scale of complexity and multiple

alternative definitions.

Much the same point is made in a book recently re-
viewed in The Economist (a British published interna- Fortunately, meaningful simplification is possible. A

tional newsmagazine). Robert Putnam and associated good place to start is a simpler version of Gordon

authors discuss Making Democracy Work." Civic Baskerville's presentation. He gave such a version as a
Traditions in Modern Italy (1992). At first glance, this talk at the annual meeting of the Canadian Institute of
would seem to have little to do with resource manage- Forestry in Alberta in 1989. He discussed three defini-
ment and sustainable development. But at a more tions that illustrate a scale of possibilities, with two being

penetrating level it says a great deal. The authors closely related at one end, and the third being at the other
examine where in Italy regional government now works end. The two closelyoreiated definitions are, namely,
well, where it works at mediocre level, and where it maintenance of overall productivity of ff)rest resources in

works poorly. Several conventional factors explain little a region, or province or state, or other sizeable area; and

of the variation in effectiveness. What it does explain is long-term maintenance and hopefully enhancement of
the fact that regional government "...works best in levels of outputs of a variety of pr(nlucts and services
regions with high levels of 'civic community'_patterns from these resources. Outputs would, ff)r example, range
of social cooperation based on tolerance, trust, and from clean water to wildlife of many different species, to

widespread norms of active citizen participation." The recreational opportunities of various kinds, to timber
review goes on to observe that "...social capital is far products. These are definitions that are fundamentally in
harder to accumulate than physical capital." Biological harmony with meeting human needs.
capital could be interpreted to be an adjunct or aspect of
physical capital. A third possible defSnition noted by Baskerville is

applicable on particular relatively small areas, namely,
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maintenance essential ly unchanged except by natural spread over a substantially larger area with considerable

process of alt ecologic features on specific sites. Wide- intermingled land in other ownerships. Major planning
scale use of such a definition is not in harmony with and management for the system is focused on six

meeting human needs. Ecological features certainly can sizeable state forests which average 633 thousand acres
be and are maintained undisturbed on limited and (255.1 thousand hectares) of public land. Much more

selected areas. But maintenance of these features specific planning and on-ground management practices
undisturbed except by natural processes on all areas is are focused on individual compartments which average
simply not feasible if society is to meet human needs for 2,500 to 3,000 acres (1,012 to 1,210 hectares). Compart-
a substantial range of values from forest resources, ments are laid out in such a way as to make site condi-

tions reasonably homogeneous within any given com-
A definition that focuses on continuing productivity of partment. Specific management steps are considered and

the resource base is strongly suggested. Such a defini- discussed in "compartment reviews" that in any given
tion can help to guide patterns of resource management case may deal with from one to three or four adjacent
that pay careful attention to human needs over an compartments. Representatives of local government
extended future. A definition that focuses indiscrimi- (townships), and people in several divisions of the

nately on undisturbed ecologic features is not suggested, managing agency take part in compartment reviews.
The latter will only encourage the appearance of a false

choice between meeting human needs of several genera- It may be reasonable to think of sustainable development

tions and sustainability. That leads entirely toward in a particular sense in terms of a grouping of compart-
ideological gridlock, ments considered in several compartment reviews. For

example, forest stands at all stages ranging from newly-
The range offoresto' activities that contribute to regenerated to approaching some reasonable definition of
sustainable developmem can be illustrated. A good place maturity might be regularly found on units of some 12 to

to start is a major statement by the Canadian Council of 20 adjacent compartments. That perhaps gives us some
Forest Ministers (1992), titled Sustainable Forests." A sense of what sustainable development might look like
Canadian Commitment. The statement is very explicit on the ground.
on need for a strong economic base both nationally and

in major regions, supported in part by forest products and One additional topic can usefully be considered: the
by recreation and tourism. The statement is also very relationship of sustainable development for forest
explicit on need for "...a full range of uses and values resources to new technology, effectively applied research,

including timber production, habitat for wildlife, and and investment in forest management. New technology
areas allocated for parks and wilderness." Nine areas of based in research has quite apparently expanded the
emphasis quite familiar to members of The Canadian ability of forest resources to provide for continuation of
Institute of Forestry illustrate the range of forestry particular uses in a stable or expanding manner. The

activities that contribute to sustainable development, waferboard industry (under a variety of specific names)
Several deal quite directly with societal and institutional in the Lake States and adjacent areas both sides of the
underpinnings for sustainable development, international boundary is a case much in point. This

industry is now producing building products at relatively

The geographic scale at which sustainable development low cost from raw material that was considered essen-

can be most usefully applied has already been discussed tially worthless only 3 or 4 decades ago (i.e., aspen).
in an initial and rudimentary manner. The point was There is also evidence in parts of the region that addi-

made that the concept of sustainable development can be tional very low value species (notably several different
best applied to areas of some substantial size. If applied hardwoods in relatively small trees) become valued parts
in a literal-minded way to quite small areas, it would be of raw material supply as strong demand for aspen raises
quite easy to fall into a definition close to the idea of prices and costs.
sustaining undisturbed (except by natural processes) all

ecological features on all specific sites. This is simply This whole process of an expanding supply of useful
not consistent with meeting human needs for a substan- material from previously essentially worthless material
tial range of values from forest resources, as previously also has a worldwide dimension. This is a point strongly
discussed, made by Roger Sedjo and Kenneth Lyon in discussing

The Long-Term Adequacy of World Timber Supply

How can "areas of some substantial size" be defined in a (1990). They make the point that technologic develop-

more specific and less all-encompassing way? Perhaps a ments rooted in effectively applied research are both
useful illustration can be constructed for a large state making actual use of wood more efficient (demand

forest system quite familiar to this writer. This state effect), and making previously unusable/low-value
forest system encompasses 3.8 million acres (1.54 species useful (supply effect).
million hectares) of state-owned and managed land
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APPENDIX

Botkin and Talbot (199°.2)concluded that much manage- Lakes region simply went-to-hell-in-a-hand-basket in a
ment of temperate forest:_ is unsustainable. They based near classic case of economic unsustainability.)
this sweeping conclv_sio_ on just one example, the

original harvest 100 years ago in the .forests of the first- • forest growth was three times harvest after 60 to 70
settled of the Lake States (Michigan). That was, as noted years of progressively more effective fir,e control, and

earlier, a harvest done without any hint of silvicultural several very major efforts in improved forest resource
prescriptions, and a harvest followed by a punishing fire management (involving both reforestation and stand
history. management).

Full rebuttal involves first the major increase in volume • in-state production of paper and building products that
and vigor of forests over the past several decades. Data was one-third of consumption by the state's citizens.
from the best resource inventories in existence show that

These three facts defined a simple, robust sense of
total volume of"growing stock increased over the past 40

direction. The target industry program for this sector
years (1952 to t 9 _) by a factor 2.3 times. The volume involved 25 specific measures in three major categories:
of large trees (sawtimber) increased by a factor of nearly (1) to improve the business climate for forest products
three times. This occurred during a _riod of increasing

industries; (2) to get public and private actions affecting
harvest (as can be most readity illustrated via readily forest resources and industries into harmony with each
available data for 1996, t980 and 1987). Over these 21 other; and (3) to assure a stable and expanding supply of
years, harvest increased by 50%. The margin by which timber as a base for expanding industries.
growth exceeds harvest #zcreased by 65%. Growth not

only increased, it increased a lot more than the increasing Major expansions did in fact occur. National firms
harvest did. invested approximately $1.5 billion in new and expanded

plants. This was Michigan's share of major growth in the
Perhaps the ultimate rebuttal :isthat the :if)rest resources forest products industries in the Lake States. This,
and industries of Michigan _-vcame one maior sector in together with efforts in other sectors, resulted in a 25%
an effort to develop and diversify the economy of that decrease in dependence of the state economy on the
state. This effort was led in the later 1970s and 1980s by automobile industr-y_a very troubled dependence, as

two successive governors of opposite political parties unemployment figures and related measures make clear.
who created by stages a "target industry program" of

several specific sectors. Forest resources and industries This renaissance at a time of societal need is hardily an

was one of the designated sectors. The effort was rooted example of unsustainable development. Indeed, it is an
in these rather simple but extremely important facts: example of sustainable development, very directly

illustrating how the sustainable level of use is directly

• state unemployment rates in the early 1980s rose to a influenced by effectiveness and intensity of resource
range of 14 to t7% of the latx_r force. (The steel-heavy management.

machinery-automobiles sector so important in the Great
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_terregional Competition and the Lake States Forest Resources

Perry R. Hagenstein _

INTRODUCTION Chile, and New Zealand are having substantial impacts
on world markets. Expanding markets along the western

The purpose of this report is to show possible changes Pacific Rim, including China, are drawing timber
resulting from major forest resource developments in products from the major suppliers, including those
other regions as they may affect the management and use regions of the United States and Canada that will be
of forest resources in the Lake StatesmMichigan, treated in this report. The fN1 range of these relation-
Minnesota, and Wisconsin. This perspective recognizes ships is too great for detailed treatment here, but they
that the Lake States are only part of a broad "national and will have some impact on the future of the Lake States'
international" forest economy. The future place of the forest economy.
Lake States' forest resources in this economy will be
determined in good part by economic and other forces This report is concerned with what might be called the
that are outside of the Lake States and beyond the control "mid-term" future of some 10 to 20 years hence. This is
of people in this region, a time far enough in the future that near-term changes in

forest resource policies will begin to have some impact
In a parallel sense, what happens in other regions will be on what happens in the forest. Yet it is not so remote as
determined in some part by what happens in the Lake to be of no real interest to those who must make policy
States. The economies of the world's regions are truly and investment decisions tc_lay.
interlocked in various ways. To describe all of these
ways accurately is clearly impossible. The task for this In the sections that follow, there is a brief description of
report is to focus attention on some of the more impor- the place of the Lake States as a supplier of forest
rant developments in the forest economies of other resources to meet its own needs and as an exporter to
regions that will affect the management and use of forest other regions. The report then describes some of the
resources in the Lake States. driving forces that affect and are likely to affect the forest

economy of the Lake States and related regions. The
Most of the report is concerned with timber products, next sections provide a descriptive analysis of trends in
although it is evident that these are only one of the forest the forest economies of, in order, the Pacific Northwest,
resources. The report also focuses on current trends in the South, and Canadianprovinces as they relate to the
only a few of the regions of the world that are relevant in future forest economy of the Lake States. This analysis
some way to the future of Lake States forests. These are assesses the implications of public policies that may
the Pacific Northwest and the South in the United States impingeon the operation of the market economies of
and Canada, especially the province of British Columbia. these regions as suppliers of wood products. The final
This report was prompted by reports that future timber section draws together the results of the previous sections
supplies from these regions could be less than had been in summary fashion.
expected as recently as a decade ago. The stated reasons
varied, but the common conclusion was that national THE PLACE OF THE LAKE STATES
markets for timber products could be affected by such
shortages. This clearly would affect the forest economy The Lake States region is a consumer of forest resources.
of the Lake States, an important consuming and produc- It is also a supplier of forest resources and a trading
ing region, partner withother regions, both North American and

elsewhere. There are no direct measures of the Lake
International trade in timber products is also relevant to States' trade balance in forest resources with other

what happens in the Lake States, if only indirectly regions. The Forest Service provides estimates of
through impacts on other trading regions. Timber and production of some wood products by state, but there are
forest products from Scandinavia, Siberia, the tropics, no solid estimates of consumption of these products by

state. But consumption for the three-state region can be
1The author is a Forest Policy Specialist, Resource estimated based on estimated shares of such important

Issues, Inc., Wayland, MA. indicators as population, income, and manufacturing.
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In 1990, the three--state region had 7.44% of the nation's • fiscal and monetary policies that foster more or less
populati(m, down from 7.96% in 11980. It also had 7.69% steady economic growth;
of nation's employment and 7.78% of the payroll. In

1987, the most recent year for which data are available, it • social welfare and insurance programs that have
accounted fbr a somewhat higher proportion, 9.87% and shifted much of the burden of risk from individuals to
10.64%, of the value added by manufacturing and the society (the socialization of risk);value of manufactured shipments. Based on these

measures, the region probably accounts fbr about 8.5% ® a petroleum-based lifestyle that determines where

of the nation's consumption of wood products, including people live and how they use their leisure time; and
woodpufp and paper and lumber and panel products.

o a vast expansion in both private and public debt.
The region has some apparent competitive advantages in

producing timber products fbr its own consumption and Along with these have come the emergence of pension
for shipping to other regions. In 1987, the three Lake funds as a major source of investment capital and new
States accounted fbr 5.9% of the US timber removals communications technologies that have internationalized

from growing stock (mainly harvested for timber markets and severed some of the ties that bind people to
products) and 3.6% of the sawtimber removals. Of the regions and to business, civic, and social organizations

_jr 'major species _ oups, these amounted to 1.6% of the (Raup 1988).
softwood and 15.4% of the hardwood growing stock

removals, and 1,0% of the softwood and 13.6% of the The results of these forces for the forest economy derive
hardwood sawthnber removals. From these figures, it is to a large extent from their effects on the overall

clear that the Lake States region :isa net importer of economy and people's lifestyles. For one thing, the
softwood products and a net exporter of hardwood combination of public policies that foster steady eco-
products. The Lake States' share of US total softwood nomic growth, not always wholly successfully, and that
removals has remained about the same since 1952 for tend to shift individual risk to society as a whole encour-
both growing stock and sawtimber, but has increased age consumption, including consumption of forest
substantially since 1952 fbr both hardwood growing resources. Not only does society generally expect that
stock and sawtimber, income will grow, but the impetus for saving to provide

for unexpected expenses has been significantly reduced.
From these very general comparisons and a general .i
knowledge of the uses of softwood and hardwood timber, Over the past several decades, national income and,

it is evident that the Lake States region is a net :importer along with it, consumption have grown. Over the past 20
of softwood lumber and products made from softwood years (1971 to 1991), median family income went up
woodpulp. It :isalso a net importer of softwood plywood, i.2% in constant dollars, but this figure by itself hides

but a net exporter of waferboard and oriented-strand some other important changes. Over the same period,
board, which compete with softwood plywood used in average hourly earnings in private nonagricultural

construction. It appears to be a net exporter of solid employment went down 9.3% as labor force participation
wood products made from hardwood (.lumber and by females increased 32.0% (labor force participation by
veneer) and products made :from hardwood woodpulp. It males fell 4.4%). At the same time, average hourly

also has an important millwork industry that uses compensation in the economy as a whole increased
softwood lumber and a modest-sized flarniture industry 19.3% (Council of Economic Advisers 1993).

that requires hardwood lumber and veneer.
Taken together, these data suggest that although family

The position of the Lake States as a net importer of income has grown somewhat, people are working harder
softwood lumber and a producer of oriented-strand board to get it, especially through increased participation of

suggests its potential sensitivity to reductions in soft- women in the workplace. The growing spread between
wood timber harvests in the Pacific Northwest and wage rates in private nonagricultural employment and

possible timber supply problems in the South and Canada average compensation in the economy as a whole also
as welt. These are addressed in the remainder of this has implications for how income will be spent. The data

report, suggest the possibility of a bi-modal distribution of
income, with peaks for low income and for high-income

Some Forces Driving the Forest-Based Economy earners, and a growing spread between "haves" and
"have-nots" among those in the labor force. This, along

The basic _brces driving the :forest economy and that with the increase in the two-earner family, has implica-
drive the national economy are much the same as those tions for use of leisure time--who uses it and who has
that have driven it over the past few decades: money to spend on it.
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Personal consumption expendkures as a percentage of Although nominal interest rates on mor_:gages may now
gross domestic product in the US were between 62.5 and seem low relative to what _hey were d_ring the general
64.7% from t960 to 1981. Since that time, they have inflation of the late 1970s and early 1980s, real i_terest

consistently been above 65% and in the recession years rates on corporate borrowing are high. The real interest
of 1991 and 1992 were over 68%. Personal savings in rate on corporate AAA bonds in 1992 was about 5%,
relation to personal consumption expenditures ranged down a bit from real rates of better than 6% _om 1981 to
from 12 to 17% from 1962 through 1986. From 1987 199t. But this compares with real rates generally in the

through 1992, they averaged only 10.8%. These relation- range of 2 to 3% for the three decades from t952 to t972
ships are certain to change with changes in fiscal and (Council of Economic Advisers 1993).

monetary policies. But the relationships in the last few
years suggest that relatively low personal savings and High real interest rates af_k:cthow firms invest their
relatively high personal consumption expenditures may funds. Although data are not readily available, it appears
have been encouraged by public tax and spending that firms in the fbrest products industry have se_ higher

policies, goals for returns on investments ia recent years than in
the decades immediately fbllow:ing World War II. In

Consumption of wood products is at or near record highs turn, high interest rates have apparently helped foster a
when adjusted for the performance of the overall reversal of the trend toward vertical integration from
economy. But pressure on forests to produce nonwood woods to markets that characterized the forest products
outputs is also at or near record highs and is expected to industry in the years %ltowing World _h_r [I. In recent

grow more rapidly than the demand for wood products, years, many forest products industry firms have changed
For example, the US Forest Service projects consump- their operations to concentrate either on the solid wood
tion of timber to increase 51% from 1986 to 2040, but products or the pulp and paper sides of their business.

projects at least a doubling in various kinds of outdoor The rationale is that profits will be maximized if firms
recreation use over the same period (US Forest Service concentrate on areas they know best or where they have
1989). While it might seem that increased recreation use market strength. This has also led to some sales of forest
of forest land will compete directly with timber produc- land and a parallel increase in ownership of forest lands

tion, this is not really clear from the Forest Service by organizations such as insurance companies, limited
..... analyses. And the projections themselves, aside from partnerships, and other institutional investors.

N_;!',,,_,,_ their interpretation, are questionable (Pederson 1992).

_!_' The change in forest land ownership is important for the
The Forest Service recreation use projections focus on forest economy not because the new institutional owners

activities_hiking, winter sports, and water sports. But are adverse to selling timber to supply mills. In fact, it is
these do not fully capture how people use their leisure just the opposite. But the idea that forest products firms
time and income. A more relevant perspective would need a supply of their own timber as a reserve to protect

focus on how people live in relation to forest land and their mill investments and that they should manage their
how their lives are changing. One factor is a recent lands and timber conservatively has weakened. Pressure
decline in the average paid time off--vacations, holidays, from financial markets to get high returns from company

sick time--that has come with changing work rules and timberlands, or to get rid of them, has reportedly led to
compensation agreements (Schor 1991). This combines heavy cutting by some firms.
with people's ever-increasing mobility and advancing

communications technology to affect how people, Basic economic forces also drive the management of
especially those with above average incomes, can nonindustrial private forest lands, although the role of
arrange their lives. In addition, a collapse of well- debt markets is not as direct as for corporate lands.

ordered social conditions in some urban areas is causing Nevertheless, high interest rates, along with high
some residents to flee to what they perceive as more property taxes, discourage intensive management for
protected rural areas. These various factors are leading timber and other forest resource uses. In those cases

toward a recombination of workplace and residence in where private nonindustrial forests are held and managed

rural, and often forested, areas (Raup 1988). Simple for timber, it is often only the expectation that real timber
projections of recreation activities fail to capture the prices will rise that justifies investments in land and

potential :impact of these changes in lifestyles that are forestry. This expectation has been borne out in the past
bringing an increasingly urban-based population to to a degree generally for softw¢_od timer and some

forested regions, species of hardwood timber, but timber prices have also
had peaks and valleys (Ulrich 1988). Over the fairly

The increase in debt and the growing influence of short time that many nonindustrial lands are held and
pension funds in financial markets are also having managed by a single owner, there is little assurance that

significant impacts on the forest products economy, timber prices will increase significantly.
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Economic forces also affect use of forest resources other affecting the future demand for timber. It leads to some
than timber. Most important among these are new questioning, however, of the capacity of the nation's

communication and transportation technologies and the forests to provide timber to meet market demand without
continuing low cost of oil. Together, these have encour- significant dislocation. There is considerable uncertainty
aged an increasingly international and even domestic about this capacity. The following examination of what
tourism industry. Shorter vacations that provide an seems to be happening in the Pacific Northwest, the
"intense experience," such as river rafting, helicopter South, and Canada explores the factors leading to this
skiing, and rock climbing, are adding to the more uncertainty.
traditional, but less challenging, kinds of recreation.
Distance and borders are not very limiting for those who THE PACIFIC NORTHWEST
want to be challenged. Pressures for allocating land and
resources to these new kinds of recreation do not reduce Western softwood timber supplies are an important

the pressure for providing traditional recreation opportu- element in the US timber economy. Among the western
nities. But they are increasing the kind and level of regions, the Pacific Northwest is the major timber
pressure placed on some forest lands, supplier. Despite its continuing physical and economic

potential for supplying wood products, the timber
Most of the above discussion concerns "demand economy of the Pacific Northwest is beset with prob-
shifters," which affect how much and what kinds of lems. Most are related in one way or another to the

demands are placed on forests. Environmental concerns, extensive areas of national forests and their substantial
a political rather than economic force, also place de- timber resources. The issues that have been brought to a
mands on forests, as is so evident in the issues involving head by the current concerns over the spotted owl and

endangered species. For the timber economy, these biodiversity have their roots in the way in which the
environmental concerns can also be viewed as "supply western national forests have been managed over several
shifters." They affect the capacity of forests to meet the decades.
demands of the timber economy.

The National Forests in 1987 had 52% of the timberland

These factors are to a degree reflected in the basic in the western regions excluding Alaska and Hawaii.

assumptions used by the Forest Service for projecting This area was down 14% from 1962, due mainly to
timber demand and supply as part of its assessments of designation of wilderness areas, which are reserved from

the forest and rangeland situation (e.g., Haynes et al. timber harvesting and not included as timberland in the
1993). Based on these assumptions, the Forest Service basic statistics. Softwood timber inventories on national

projects increases in the consumption of timber and other forests in the western states fell about 9% from 1962 to
forest products. One conclusion of the Forest Service 1987. This consisted of a 23% drop in the Pacific
analyses is that real timber prices will rise in the coming Northwest and a 6%increase in the rest of the West. The
years for both softwood and hardwood timber in all drop in timber inventories in the Pacific Northwest was
regions of the United States. only partly due to designation of wilderness areas. Much

was the result of timber harvests that exceeded timber

At the same time, based on the earlier discussion of growth as old-growth stands were being harvested and

forces driving the forest-based economy, it seems clear converted to second-growth forests. The decline on
that: forest industry lands in the Pacific Northwest over the

same period was 33%, which reflected the more rapid

, there will be increased competition for forest land from conversion of the industry old-growth to second-growth

the expansion of urban-based living into rural areas; forests than on the national forests (Waddell et at. 1989).

* high real interest rates will continue as a result of Timber harvests on forest industry lands have exceeded
growing public and private debt and will limit invest- those on the national forests in the Pacific Northwest for
ments in forest management by forest products many years. But it was long evident that the time would

industry firms and other private landowners; and come when forest industry harvests would go down, at
least for a period of a decade or two (Bruner and

e forest landowners, public and private, will continue to Hagenstein 1982; LeMaster and Sample 1992). This

be pressed by environmental concerns that will limit time was generally expected around the end of the
their ability to respond to increased demands for current century and beginning of the next. The national
timber, forests, however, were managed under sustained yield

policies that seemed to assure that timber harvests from

This latter assessment of driving forces does not really these lands would, at the very least, not drop. This also
conflict with the Forest Service assessment of factors was the case for the federal forest land managed by the
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Bureau of Land Management, of which the Oregon and Sample and Le Master (t992) summarized some projec..
California revested railroad grant lands (the O and C tions of Pacific Northwest timber harvests made from
lands) in Oregon are significant timber producers t963 to 1982. All showed pr_ected declines ia harvests
(Hagenstein 1992). from private lands. A t963 report by the Forest Service

projected that h_'vests from private lands in the Douglas-

It became evident by about 1980 that timber harvests on fir region (Pacific Northwest, Westside) would be at a
the federal lands could not be maintained at planned low point during the 1980s and 1990s and then rise
levels because of various environmental constraints. In somewhat in subsequent decades (US Forest Service

addition to the growing need to provide for recreation 1963, p. 100). A later Forest Service report projected
and aesthetic concerns, trying to meet emerging concerns that the decline in private timber harvests in the Douglas_-

with maintaining ecosystem health led to what were fir region would continue well into the next century (US
called "minimum management requirements." These Forest Service t982).
were requirements intended to sustain key species of
wildlife or protect specific elements of ecosystems. A report by some faculty members at Oregon State
Together with management practices to provide for University projected that harvests from forest industry
recreation and aesthetics, these requirements gradually lands in the Douglas-fir region of Oregon would be 14

led to reductions in planned timber harvest levels that in and 44% below 1968-1973 levels in the 1985-i995 and
total were greater than those caused by wilderness 1995-2005 decades (Beuter et al. 1976). A full-blown
designations. They hit hardest in the Pacific Northwest. economic analysis of the timber economy of the Pacific

Northwest in 1981 concluded that harvests from forest

The Pacific Northwest has been providing about two- industry lands in Douglas-fir region would be 18% and
thirds of the timber harvest of the western regions 39% below 1970s levels in the t980s and 1990s and not
excluding Alaska and Hawaii, although it has only 34 recover to the 1970s levels at least until after 2020
percent of the timberland area. The Douglas-fir subre- (Bruner and Hagenstein 1981).
gion of the Pacific Northwest_the heartland of the

northern spotted owl_has only 20% of the timberland These rather dismal conclusions for the timber situation
area of the West, but 36% of the softwood timber in the Douglas-fir region were paralleled in Forest
inventory. It also has 46% of the West's timberland in Service reports for Idaho and Montana. These reports,
the two highest productivity classes (Waddell et al. published in 1987, concluded that harvests from forest
1989). But the rest of the western regions, as well as industry lands in each of the two states could not be
forest land other than that in the national forests, are also sustained at recent levels for more than a decade, at

..... important to the nation's timber economy. The following which point they would fall sharply (Flowers et al. I987,
:},_ points are especially relevant. LaVere et al. 1987). These conclusions were similar to

those in the economic analysis mentioned above, which
Y The West is still a major source of softwood timber, found that forest industry harvests in the interior region

although its share of the nation's total softwood harvest made up of Oregon and Washington east of the Cascade
fell from 42% 1986 to 38% in 1991. Most of the Crest and all of Idaho would hit lows in the two decades

region's drop in share was in the Pacific Northwest, from 1990 to 2010 (Brunet and Hagenstein 198t).
where the harvest from federal lands (national forests and

BLM lands) tell by 40%. The share of timber harvests Along with their conclusions that private timber harvests
from private lands in the West, generally in the range of in these regions would necessarily fall as timber invento-
50 to 60%, was greater than that from federal lands from ties were depleted, the authors of the studies saw a role
1975 to 1991. From 1986 to 1991, the harvest from for timber from the federal lands. It was clear that if

private lands in the West dropped only 6%. timber harvests in the region were to be maintained at
something like recent levels, federal timber harvests

Although timber harvests from private lands in the West would have to make up for some of the decline in private
have held up remarkably well as harvests from federal timber harvests. Such a role tbr federal timber would be

lands have fallen in very recent years, they may not consistent with the promise inherent in the sustained
continue to replace withdrawn federal timber over the yield policies for federal lands (Hagenstein 1992). But
next decade or so. This conclusion, however, is some- none of the studies indicated the likelihood of federal

what speculative because of the many ways in which timber harvests that would completely of I%et the ex-
markets can respond to shifts in supply. This will pected drops in private harvests.
become clearer below as we review the :results of some

analyses of the timber situation. While all of the indicated studies projected some
decrease in overall timber harvests in the Pacific North-

west, the current furor over old-growth forests has

274



changed the picture dramatically. First of all, a number somewhat less than will occur in total in the West if the

of national fbrest plans are being revised with substan- Clinton proposal for the "owl forests" is adopted. The
tially lower planned harvest levels. Second, President combined decreases in timber harvests in the West and in

Ctinton's plan for the forests of the Northwest proposes British Columbia will:
that harvests from federal lands in the "owl forests"--

those tbrests that are in the preferred range of the • lead to a decrease in consumption of timber products
northern spotted owt--be lowered to 1.084 billion board nationally that will account for 37.5% of the decrease
feet annually. This is f¥om an average level of 4.524 in timber harvests;
billion board feet during the 1980-1989 period (Inter-

agency SEIS Team 1993). This is the proposed reduction , lead to increases in private timber harvests on private
for the "preferred alternative" in Forest Service and lands in the West that will offset 20.7% of the de-

Bureau of Land Management timber harvests in the "owl crease;
forests" of both western and eastern Oregon and Wash-
ington and northern California. It amounts to a reduction ° lead to increased harvests in the rest of North America,
of 3.44 billion board feet annually to a level of about of which the increase in timber harvests in the South

24% of the 1980-1989 average. Although the plan is a will be largest;
proposal that must be approved by the courts, it is likely
that the indicated timber harvest levels are close to what , lead to increases in timber production in Europe and
will be adopted. Japan that together will offset 22.5% of the decrease in

timber harvests in western North America (most of this
The proposed timber harvest reductions for federal lands will come from Europe).
in the Pacific Northwest must be viewed in the context of

expected harvests from other forests in the region. The A second set of estimates was based on an assumption
Clinton plan includes estimates of the likely timber that timber production from Siberia would offset some of
harvests on nonfederal lands in the "owl region." These the decline in western North America timber harvests.
estimates are based on simulations made with the Forest These estimates resulted in substantial role for Siberian

Service's Timber Assessment Market Model (TAMM). timber at the expense mainly of increases in harvests in

They indicate that harvests from nonfederal lands during Europe and the US South relative to the previous
the next decade will go up by about 110 million board example (Perez-Garcia 1993).
feet annually in response to timber price increases that
are projected to be one result of the cutbacks in federal These analyses view softwood timber from the North-
timber harvests. That is, nonfederal timber harvests in west and other regions as fully substitutable in various

the Northwest will replace only about 3 percent of the uses, but there are some considerable differences in the
reduction in federal harvests, products that will limit substitution. One effect of the

reduction in federal timber harvests will be a significant

Hardwood harvests in the region are expected to go up decrease in the volume of marketable lumber that has
substantiallywl20% in 2000 and 150% in 2010 from a old-growth characteristics. The average diameter of
1986 base. But because hardwood timber is only a small softwood logs in the region will drop even more than was

part of the region's total harvest, these increases are only expected earlier as private forests are cut more heavily to
16% and 18% of the projected drops in softwood make up for some of the cutback in federal timber

harvests by 2000 and 2010 (Haynes et al. 1993). harvests.

A more inclusive analysis of the effects of federal timber Much of this high-grade old-growth lumber now is used
harvest reductions in the Pacific Northwest would in making millwork and specialty products. One likely

include estimates of harvests from nonfederal lands in market reaction to the decreased supplies will be to

this region, from federal and other forest lands in other stretch the supplies of this high-grade lumber through
regions of the United States, and from lands elsewhere, more careful use. Another will be to substitute engi-
This is the subject of a recent report by the Center for neered lumber and related products that are assembled
International Trade in Forest Products (CINTRAFOR) at from smaller pieces. The likelihood of substituting

the University of Washington. The report estimates the ordinary lumber from other regions for this high-grade
effects on supplies from other regions and on timber use old-growth lumber in making specialty products is low.
that would result from a roughly 20% drop (4 billion There will also be some decrease in the quantity of high-
board feet) in federal timber harvests in the West together grade sanded plywood now made from Douglas-fir.

with a roughly 25% drop (4 billion board feet) in timber
harvests in British Columbia (Perez-Garcia 1993). The 4 Most of the impact of reductions in federal timber

billion board feet drop in harvests in the West is probably harvests in the region will be in the lumber and plywood
industries. The Pacific Northwest woodpulp industry,
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which supplies about 14% of the nation's woodpulp, growth rates, but the specific cause is unkaow_ Air
relies heavily on wood chips from lumber and plywood pollution (acid rain) has been suggested as a possible

mills for its raw material. The expected decline in cause, but others include drought, <:ompetition from
lumber and plywood production may not, however, cause hardwoods, changes in stand density, and decli:ne in

great problems for woodpulp mills, which are using more productivity of old fields that have grow_ into forests
wastepaper in their furnish and are likely to be able to (US Forest Service t988). One concern is whether this
divert wood chips that are now exported (Interagency slowdown in growth, which shows up in aggregate
SEIS Team 1993). timber growth statistics, is persistent enough to affect

future timber supplies seriously.

Drops in softwood timber harvests similar to those in the
Pacific Northwest, and for much the same reasons, are There are other, perhaps more substantial, concerns, too.

also projected for the rest of the western United States. One is that recent increases in harvests, pa_ly in re-
The place of the Pacific 7Northwest relative to the rest of sponse to the cutbacks on western federal 1ands, are
the West is projected to fall from providing about 65% of putting undue additional pressure on timber inventories
its softwood timber to providing about 60%. But the in the South. This pressure is not wSotly unexpected. A

overall drop of the western share of total US softwood 1988 Forest Service report, The South _ Fourth Forest,
harvests is projected to drop from 44% in 1991 to 33 and projected that softwood (mainly southern pine) harvests
31% in 2000 and 2010. The place of the national forests would soon exceed growth, although this u:ead would be
relative to other ownerships in the West is projected to reversed during the first decades of the coming century.

drop from providing about 38% of the softwood timber The projection was borne out at least for its initial stage
in 1986 to providing about 25% in 2000 and 2010. in the most recent Forest Service assessment of the US
Nonindustrial private ownerships are expected to timber situation. Softwood growth for the South as a
increase their share from 13 to 28% (Haynes et al. 1993, whole was only 88% of softwo(×t harvests in 1991 (US
Tables 9, 1i, 20, 32). Forest Service 1993).

In sum, softwood timber harvests in the Pacific North- At the same time, growth of hardwoods continues to
west will be reduced by some 3 billion board feet exceed harvests in the South. But hardwood inventories,
annually from the levels of the 1980s for at least the next too, appear to be coming under increased pressure. The

two decades. Total reductions in the rest of the West will proportion of hardwoods used in making woodpulp is
be close to a billion board feet annually. These decreases increasing relative to softwoods in the South as well as.....

amount to about 13% of total US softwood harvests. The elsewhere in the United States. And there has been a

effects will be felt mainly in the loss of a significant part strong market for hardwood chips :forexport in the last 2
_ of the nation's high-grade softwood plywood and, or 3 years. Other concerns are evident in the wide

a particularly, high-grade softwood lumber production, differences in some recent projections of the futuretimber situation in the region, which wilt be discussed
TIlE SOUTH below. In addition, there are some ambiguities about

some of the information needed to make an accurate

Among regions of the country, the South has the largest assessment of the situation.
area of timberland, about 40% of the total timberland

area in the United States. It accounts for about 50% of The timber supply situation in the South is complex, but
the softwood and nearly 60% of the hardwood timber for quite different reasons than in the Pacific Northwest.

harvests. In 1992, it provided for nearly 30% of the In contrast with the Pacific Northwest, public ownership
nation's softwood lumber consumption, about equal to of forest land is not very important in an overall appraisal
the proportion provided by softwood lumber imports of the South's timber situation. About 90% of the

from Canada (Irland Group 1993, p. 14). The South now timberland is private. Of the private forest land in the
accounts for about 63 percent of the US production of region, forest products industry firms and farmers each

softwood plywood and about 44% of the US production own close to a quarter, nonforest industry corporate
of waferboard and oriented-strand board (Wood Technol- owners hold about 10%, and individual owners other

ogy 1993). Already in 1984, the South produced 70% of than farmers hold about 40% (US Forest Service 1988, p.
the nation's woodpulp (US Forest Service 1988). All of 13). These owners' goals are diverse.
these proportions have increased :in recent years.

Pulpwood markets are dominant in some parts of the
Although the place of the South as a timber producer has region and sawtimber markets (for lumber and plywood)
continued to grow, some concern has been expressed in other parts, but both are important throughout the
over the past decade about timber growth rates. There region. Both softwood and hardwood timber are

seems to have been some slowdown in southern pine important and they are intertwined in various ways-often
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intermixed in the woods and sometimes serving as Projected consumption of softwood pulpwood and
substitutes for each other at the mill. For this report, production of softwood lumber and structural panels in
discussing softwoods and hardwoods separately makes the South are higher in the two RPA Assessments, and
sense, particularly in the draft 1993 Assessment, than in the

South's Fourth Forest report. This is probably the result
The Softwood Situation in the South of a more recent evaluation of the federal timber harvest

situation in the West, and its potential impacts on the
Uncertainty about the future situation for softwood South, and of the strong markets for lumber and struc-
timber in the South is shown in comparisons of projec- rural panels in the late 1980s. At first glance, at any rate,
tions in three major recent Forest Service reports--The these are plausible explanations.
South's Fourth Forest (published in 1988), the 1989 RPA

Assessment, and the draft 1993 RPA Assessment. This Cubbage et al., also compared softwood timber removals
comparison was taken from projections assembled by (harvests) and timber inventories from the three studies.
members of the Southern Forest Resource Consortium

(Cabbage et al. t993). Differences among the projec-
tions start with those of softwood lumber production, Southern softwood timber removals
softwood pulpwood consumption, and structural panel

(softwood plywood and waferboard/OSB) production, billion cubic feet

Source 1984-86 1990 2000 2010

Southern softwood lumber production Fourth Forest 5.36 5.69 6.07 6.36

billion board feet 1989 RPA Assess. 5.37 -- 5.99 6.33

Source 1984-86 1990 2000 2010 1993 RPAAssess. 5.34 5.45 6.20 6.50

Fourth Forest 10.1 11.7 13.1 14.4

1989 RPAAssess. 11.3 -- 13.1 13.2 Southern softwood timber inventories

1993 RPAAssess. 11.6 12.7 17.1 19.0 billion cubic feet

Source 1984-86 1990 2000 2010

Southern softwood pulpwood consumption Fourth Forest 102 97 92 93

million cubic feet 1989 RPA Assess. 104 -- 101 108

Source 1984-86 1990 2000 2010 1993 RPAAssess. 106 103 103 115

Fourth Forest 2.06 2.09 2.21 2.34

1989 RPAAssess. 2.43 m 3.11 3.42
The differences among these analyses, all made within

1993 RPAAssess. m 3.07 3.42 3.50 the 6 years from 1987 to 1993, are striking. While
projected softwood timber removals in 2000 and 2010
are roughly the same in all three projections, the differ-

Southern structural panel production ences in projected softwood pulpwood consumption,softwood lumber production, and structural panel

billion square feet, 3/8" production from the lowest to highest range from 30 to
60%, in the same direction for all three products. The

Source 1984-86 1990 2000 2010 substantial projected increases in production of softwood
lumber and pulpwood in particular suggest the potential

Fourth Forest 9.8 9.3 9.5 9.9 for future timber supply problems in the South.

1989 RPA Assess. 12.1 -- 12.2 13.2 Two of the important assumptions on which these
projections are based concern the future area of pine

1993 RPA Assess. 12.0 12.9 14.6 15.8 plantations and the level of investment in timber manage-
ment. In addition, projected timber harvest levels are an
important determinant of future timber growth in that
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they affect the timber inventories that are the capital on erodible farm land, especially in the So<_h, _i)r several
which growth takes place° Each of these is discussed in years_ In both cases, the area ptm_ted each year as part of
turn below, the government prograrr_ added substar_ialty _o the trend

level.

Pine plantations are important for softwood timber
supplies in the South because annual timber growth rates Projections of the area of pine plantations for the South's
are considerably higher than on other timberland. In Fourth Forest study were made based on p_antiag levets

1984, pine plantations accounted for 23% of the total during the most recer_t "planting b_bble_" But the area
soRwood growth, even though the area of such ptanta- planted in the most recent years (1990_ 1991 ) has been
tions, as noted above, was only 11% of the total. By about 5_,00() acres kxetow the average of about 3 million
20t0, pine plantations are projected to provide 65% of acres during the 1986_.t990 bubble (Moulton et aL 1993).

the net annual softwood growth. Growth rates relative to
inventory for pine plantations were 9.6% in 1984 and are Meeting the projected area of pine plantations appears to
projected to increase to tl.0% in 2010, compared to rates be a critical element in having future _imber growth rates
of 5.6 and 7.3% for softwood timber overall in the South that are at or near the leve_s that the Forest Service has

(US Forest Service 1988). These growth rates are high projected. There are some who doubt that this is being

relative to expected softwood growth rates in other done. One, an independent forest industry analyst, points
regions of the country or for other species. They reflect, out that planting following logging in the South has
in part, the fact that they are for all timber that is at least remained roughly constant while softwood removals
5 inches in diameter, not just sawtimber, and for timber have continued to climb. His projections indicate that, as
that is on average fairly young and vigorous, a :result, there necessarily will be a substantial decline in

softwood removals in the South star-ring in the mid-

Forest industry lands play a particularly important role in 1990s. This will be the result of a drop in total softwood
future softwood timber growth because of the high inventories in the South of about 25% from the mid-
proportion of pine plantations expected on these lands. 1980s to 2000, a result of a roughly 40% drop in annual
The proportion of the area owned by forest industry firms softwood growth (Decisions Support, Inc. 1992). His

that is in pine plantations is expected to grow from 31% proiections of future softwood timber supplies in the
in t985 to 53% in 2010. The proportions of the area now South are much more pessimistic than those of the Forest
and prospectively in pine plantations for all other Service.
ownership classes are much lower, below 10% in 1985

and from 10 to 20% in 2010. Overall, pine plantations Forest industry, lands provided more than their share of
are prqjected to increase from about 11% of the total softwood timber harvests in 1984, while all other

timberland area in 1985 to 25% in 2010. ownership classes provide _ess than their share relative to

area owned. The proportions were roughly the same in
The South's Fourth Forest report noted that in 1985 there 1991. By 20t0, the South's Fourth Forest study pro-

_, were 22 million acres of cropland and pasture in the jected that forest industry, lands will provide 43% of the
South that would give higher economic returns to the total timber harvests, up from 35% in 1984. At the same

owners if they were in pine plantations. That report also time, the shares expected to be provided by farmer and
projected a 23 million acre increase in the area of pine other individually owned lands are expected to drop
plantations from 1985 to 2010. About t2 million acres significantly.
of this increase is projected to be on forest industry land,

where pine plantations are expected to replace about 10 This is partly due to a substantial drop in the expected
million acres now in natural pine, mixed pine-hard- area of fainter owned land, but individually owned lands
woods, and upland hardwoods. Most of the other 11 are expected to maintain their share of the total area (US

million acres of additional pine plantations is expected to Forest Service 11988). If the rate at which pine planta-
be on private lands other than those owned by forest tions are established does not meet projections, es_-

products industry firms, cially on forest industry, lands, there is good reason to
question whether overall softwood timber harvests can

The acreage of land planted mainly to softwoods each increase to the projected levels.
year has increased substantially since the 1950s. While

the trend line has been steadily upward, there are two Projected softw(x_d growth rates also depend on assump-
periods when planting was substantially above the trend tions about management practices. The Forest Service

line. One was around 1960 when the Soil Bank program projections for the South were developed as part of the
about doubled the area planted each year for about 5 S 'outh s Fourth Forest study and were based on consulta-
years. The other was during the late 1980s when the tions with industry representatives. The projections

Conservation Reserve Program (CRP) led to planting of generally are based on the assumption that private
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landowners will use relatively intensive management in making projections of future softwood timber growth

practices. For example, it was assumed that all pine may have been unduly optimistic. Finally, rapid expan-
plantings would be made with genetically improved sion in harvesting softwoods over the past decade in

seedlings after 1995 and that the most intensive site response to rising market demands has put substantial
preparation would be used on 50% of the forest industry pressure on southern forests.
lands, with only slightly lower management intensity on
other corporate lands. The Southern Hardwoed Situation

Assumptions about timber management investments and The situation for hardwood timber in the South is less

the resulting timber growth rates are subject to dispute, clear than that for softwoods. For one thing, the hard-
A t983 study by the congressional Office of Technology wood situation has not received as much attention in

Assessment reflected a timber industry view at the time Forest Service and other analyses because hardwood

that Forest Service timber growth projections were supply problems have not been seen as important as have
unduly conservative (Office of Technology Assessment softwood supply problems. In addition, the hardwood

t983, p. 16-17). It is doubtful that projections in the situation is more complex. There are many more species
South's Fourth Forest report were adjusted to respond to with significant differences in their characteristics than
this critique. Nevertheless, they appear to be based on among the softwoods. The markets for hardwoods are

some assumed levels of investment by private forest more varied and management of hardwood fbrests is less
owners that may be more aggressive than now seems well understood.
warranted, especially in view of the current high real

interest rates for investment capital. For hardwoods as a whole, the growth and drain situation
in the South appears favorable. Total hardwood timber

The final matter concerns timber harvest projections, growth in the South in 1991 was 10% above that in 1970.
The South's Fourth Forest projections that softwood The overall growth-drain ratio for hardwoods has been
timber removals in the South would exceed net softwood narrowing somewhat, but it was still 1.51 in 1991, about

timber growth during the 1990s are, if anything, being the same as for 1984 (US Forest Service 1988). For the
met ahead of schedule (US Forest Service 1993). future, some differences in projections from the South's
Although 1991 was an economic recession year, soft- Fourth Forest, the 1989 RPA Assessment, and the draft

wood removals in the South were somewhat above those 1993 RPAAssessment are shown below (Cubbage et al.
projected for that time in the South's Fourth Forest. The 1993).

most recent projections (1993 draft RPA Assessment) are
that softwood harvests will continue to increase at a rate

faster than that projected in the South's Fourth Forest
(Cubbage et al. 1993). Southern hardwood lumber production

billion board feet
The tight timber situation in the Pacific Northwest is part
of the reason tbr the bigger projected increases in Source 1984-86 1990 2000 2010
softwood harvests in the South. But markets for southern

Fourth Forest 4.3 4.6 4.8 4.9
pine lumber have also been strong in recent years on

their own account. Although housing starts nationwide 1989 RPA Assess. 4.6 w 4.0 4. t
have been lower than during the 1970s, use of softwood
lumber in repairs and renovation has grown. A good part 1993 RPA Assess. 4.5 5.2 6.2 7.1

of this growth has been in treated southern pine lumber.
Even without the tight timber supplies in the Northwest,
southern softwood harvests would be projected to

Southern hardwood pulpwood consumptionincrease.

million cubic feet
In summary, concerns about future softwood supplies
from the South are well placed. Planting pine seedlings Source 1984-86 1990 200t? 2010
following logging and on otherwise unused crop and
pasture land has slowed from the high rates of the late Fourth Forest 0.88 1.04 1.34 1.62

1980s, which appear to have been used as the base for 1989 RPA Assess. 1.11 -- 1.73 2.27
projecting future planting levels. In addition, levels of
future management on private forests that were assumed 1993 RPA Assess. _ 1.45 1.98 2.39
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Production of hardwood lumber and hardwood pulpwood situation must recko_ with the _ct that some part of the

in the South increased significantly :from 1984-t986 to timber inventory and growth may _ot really be availaNe
1990 and is projected to increase as substantially during to the market.

the next two decades. The projections in the draft 1993
RPAAssessment are also significantly above those in the Despite the seeming surplus of hardwood timber in the
1989 RPA Assessment. In the case of hardwood lumber, South, the South's Fourth Forest repo__ projected that

the higher numbers in the 1993 RPAAssessment may hardwood harvests in the South wotfld exceed hardwood
reflect some adjustment from earlier years because recent growth in the 1990s and continc_e to do at least through
estimates show that hardwood lumber production was 2030. Although hardwood harvest levels in the South

substantially underestimated by the Department of were about the same from t952 through 1976, they went
Commerce for a number of years up to the mid-t980s up some 24% from 1976 to 11984(U.S. Forest Service
(Haynes 1988). 1988).

Markets for hardwood timber in the South have been

quite strong since 1984 fbr a combination of reasons.
Southern hardwood removals (harvests) One :isthe continuing increase in the proportion of

billion cubic feet hardwood pulp in the furnish for making paper. Another
Js the relatively strong export market for hardwood togs,

Source 1984-86 "1990 2000 2010 lumber, and chips. A third is the increased use of
hardwoods, often yellow poplar, :inmaking oriented-

Fourth Forest 2.81 3.49 3.69 4.18 strand board, a substitute for pine plywood. Finally,

1989 RPAAssess. 2.93 _ 3.93 3.98 decreasing availability of western softwoods for lumber
and plywood puts upward pressure on softwood timber

1993 RPAAssess. 2.99 3.15 3.98 4.67 prices in the South. This in turn makes hardwood timber
more attractive as a substitute for softwoods where

substitution is technically possible. All of these forces

have undoubtedly exerted some upward pressure on the
As in the case of southern softwoods, southern hardwood use of southern hardwoods.

harvests are not projected to rise as quickly relative to
hardwood lumber production and hardwood pulpwood The hardwood situation in the South :isrelevant for the

consumption in the draft 1993 RPAAssessment projec- Lake States in several respects:
tions as in the South's Fourth Forest projections. The

differences again are striking_timber harvests in the • some southern hardwoods, especially those from the
1993 Assessment are projected to be 8 and 12% higher in Appalachian region, compete directly with Lake States
2000 and 2010 than those in the South's Fourth Forest. hardwoods in some markets, especially those for high-

But lumber production and pulpwood consumption are grade and high-value hardwood lumber;
projected to be from 30 to 45% higher.

® some southern hardwoods, especially yellow poplar
Although the overall growth and drain relationship for and the gums, are used to make oriented-strand board

hardwood timber in the South appears favorable, it is that competes with the oriented-strand board made in
somewhat less favorable when viewed in its particulars, the Lake States;
Many of the hardwood forests have been scoured for

years for their best species and most valuable timber. ,, southern hardwoods are used increasingly in making
Much of what remains in these forests is suitable only for woodpulp that is used to make paper and paperboard
fuel and pulpwood. While these are the largest markets, that compete directly with that made in the Lake
and markets that have been expanding at least for States;
pulpwood, they are also the lowest value markets.

® in the latter two cases, southern hardw_×_ds substitute

Also, hardwood timber may be less available to the for softwoods and thereby expand the resource base,
market than softwood timber for a variety of reasons, lessening upward pressure on softwood timber prices
Many of the hardwood forests in the South with high- in the South and elsewhere.
grade timber of desirable species are in the mountainous

areas where logging costs are high and parts of the forest Despite the various limitations on southern hardwood

are economically inaccessible (Bechtold 1988, Cubbage timber harvests, it does not appear that they are severe
et al. 1993). Thus, any analyses of the hardwood timber enough to affect substantially the ability of the South to

compete in those hardwood markets for which its timber
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is suited. Hardwood sawtimber prices are projected to softwood lumber in the US and a relative shift in

rise above recent levels more in the western half of the exporting Canadian pulp and newsprint to markets in the
South than in the eastern half (Haynes et al. 1993). rest of the world.

Hardwood pulpwood prices have already risen some

recently, especially in the southeastern states, as paper Forest products trade relations between the United States
mills have increased the proportion of hardwood pulp in and Canada have been strained. United States lumber
the furnish. The increase in hardwood timber prices firms have filed countervailing duty suits against
indicates increasingly tight markets. But the implications Canadian softwood lumber exporters three times in the
of this tightness for the Lake States are not of great last decade. They were successful in 1986, the second
significance during the next two decades, attempt, in imposing an initial 15% duty for 5 years. The

intent of the 1986 decision was that the 15% duty be
CANADA lifted as the major lumber-producing provinces increased

the prices for their timber. The provinces responded in
The timber situation in Canada is an enigma in terms of different ways. British Columbia, the biggest lumber
its implications for the timber situation in the United exporter, changed its practices to conform more or less to
States. It is unquestionably of great importance, but the decision. But the US lumber producers were not
basic data for analysis are weak. Concern centers on satisfied and succeeded in 1992 their third attempt, in

whether timber harvests can expand sufficiently to satisfy getting a 6.51% duty imposed. This is a continuing
growing US markets for imported softwood lumber, or, battle in which an international joint dispute panel
indeed, whether harvests may be reduced. Experts and recently (July 1993) rejected the 1992 decision pending
public officials often disagree, between and among further analysis.
themselves, in their analyses. And, to a degree at least,
markets for timber in Canada are subject to manipulation At the root of the disputes with Canadian forest products
to meet political and social objectives, producers is the way in which Canadian timber is owned

and made available to forest products firms. Nearly all

Canada is an important source of wood products for the of the softwood timber in Canada is owned by the
United States. Softwood lumber imports from Canada provinces, with the proportions increasing from the
have been meeting about 30% of US consumption for the eastern to the western provinces. Cutting rights are

past dozen years or so. Canada has also long been a assigned to producers in long-term tenure arrangements.
major supplier to the US of newsprint, softwood pulp, At least until 1986, timber prices were arranged rather
and paper. Waferboard made from aspen was produced than determined in competitive auctions as they are for
commercially in Canada well before it was produced in most public timber in the United States.
the US and the initial supplies for the US market were
imported from Canada. The volume of provincial timber that will be made

available under these arrangements is clouded by

The role of Canada in US forest products markets is economic and environmental factors. Some of the timber

changing as US forest products production also changes, included in the provinces' allowable cut determinations is
The big increase in softwood lumber exports from at the edge of economic merchantability. As timber
Canada to the US over the last two decades is one values go up and down in response to changes in market

measure of these changes. Two factors that pushed in demand, the volume of timber that is plausibly market-
this direction are investments in sawmilling that have able also varies. In recent years, the potential impact of

made it possible to turn small softwood logs, of which environmental constraints on logging has added to the
Canada has many, into lumber profitably and a decline in uncertainty over the volume of timber that will actually
the value of the Canadian dollar relative to the US dollar, be put on the market.

At the same time, changes in technology have allowed The conditions under which timber is made available in

US mills to produce newsprint from southern pine and to Canada should not be expected to mirror those in the
use increasing amounts of low-cost hardwood fiber in United States. The forms of government are different
making various grades of paper. Paper mills in both the and Canada is more thinly populated than the United
US and Canada are expected to increase newsprint States. Natural resources have a vastly more important

exports to the rest-of-the-world, while US mills are role in the Canadian economy (Rugman and D'Cruz
expected to gain market share at the expense of Canadian 1990). Timber and other resources, which are largely
newsprint mills in the big US market (Pulp and Paper under the direct control of the provinces, are used to
1993). Availability of wastepaper for recycling is also promote development of the economy and settlement of
likely to favor US mills. Thus, the theory of comparative the less populated areas. These various factors must be

advantages appears to favor marketing of Canadian considered in an evaluation of the Canadian timber
situation.
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Canada has 579 million acres of commercial forest with softwood lumber as a result of the duties, tn those

903 billion cubic feet of timber (Forestw Canada 1993). provinces where pricing timber in long-term tenures has
This compares with 483 million acres of timberland and been adjusted so that the duties can be reduced, a portion
756 billion cubic feet of timber in the United States is also covered by Canadian lumber producers, who have

(Waddell et al. 1989). The annual allowable cut of about to pay somewhat more for timber.
8.36 billion cubic feet is about 1.1% of the estimated

timber inventory on productive, unreserved forest land. A Perspective on Future Timber Supplies
About 75% of the annual allowable cut is softwood From Ca_ada

timber and the remainder is hardwood timber (Runyon
t991). "We ihave concluded that the greatest benefit to alt

British Colombians witt not come from significantly
At first glance, the annual timber harvest appears to be reducing commercial activity in our forests, with the

within the annual allowable cut based on estimates for resultant loss of jobs, negative community impact and
each of the provinces. The softwood harvest in 1986 was reduced government revenue. Rather, it will come from

92.5% of the softwood allowable cut for Canada. A managing our forests better fbr all values" (Forest
portion of the harvest, some 12% came from timber that Resources Commission 1991). This statement ofA. L.
was not included in the allowable cut base. The soft- "Sandy" Peel, chairman of a recent British Columbia

wood harvest in 1986 in the four major timber provinces commission on the future of the province's forest
of British Columbia, Alberta, Ontario, and Quebec was resources, is characteristic of the optimistic view of the
well under the allowable cut when allowance is made for ability of the Canadian timber resource to sustain
timber that came from timber not included in the increased harvests.

allowable cut base (Runyon 1991).

The opposite view is characterized by a statement by Les
Although the overall relation between timber harvests Reed, a long-time observer of the timber situation in

and the allowable cut appears to provide a considerable Canada. He noted that there is wide agreement in British

cushion that could allow for expansion of timber bar- Columbia forestry circles that saw log harvests in the
vests, a closer look gives somewhat different results. For province will be reduced by 20 to 25% by t996 (Reed

. one thing, the allowable cut is generally greater than the 1993). Reed's statement is from a short presentation to
"long-run sustained-yield" because the allowable cut the US Forest Service in which he said that its projec-
provides for the drawdown of old-growth during the tions of increased Canadian harvests in the 1993 draft

period of adjustment to the long-run sustained-yield. RPA Assessment overstate the capacity of Canadian

Second, the allowable cut calculations generally define forest to support increased softwood lumber exports to
the limits of economic merchantability based on peak US markets.
market conditions. Thus, some of the allowable cut base

is not economically operable in years that are below Arguments can be made to support either position,
peak, at least to the extent that the estimates of merchant- Reed's or Peel's, or some position in between. The

ability are reliable indicators (Runyon 1991). volume of standing softwood timber in Canada is very
large. How much of it wilt be made available for logging

At the same time, improvements in logging and process- is a matter that will largely be decided in the political
ing productivity have been reducing costs and extending process. There are economic limits to the marketability
the geographic limits of merchantability, as do increases of some of the standing timber, but these are unclear in

in real timber prices over time. The differences between any case and probably still subject to being adjusted.,
actual harvests and the biologically possible allowable

cuts unrestrained by economics are substantial in all of The US Forest Service projections are for average annual
the major provinces. Significant increases in softwood harvests of softwood sawtimber in Canada that are about

timber harvests within sustained yield constraints appear 11% higher in 2000 and t9% higher in 2010 than in 1986
to be possible as a result of either decreased logging and (Haynes et al. 1993). The increases in Canadian harvests

silviculture costs or product price increases (Marshall are about 2.8 billion board feet per year to 2(g)0 and 4.8
1990). billion board feet per year to 2010. As projected by the

Forest Service, these increased softwood harvests are

The duties placed on exports of Canadian softwood based on responses to expected increases in timber prices
lumber to the United States have not substantially and are proportionately largest in eastern Canada. In
changed the volume of such exports. These exports are effect, the timber price increases expected as a result of
expected to continue to provide tbr about 30% of US tight future timber supply and demand conditions in the

softwood lumber consumption over the next two decades US are projected to be large enough to expand the area of
(Haynes et al. 1993). A portion of the cost of the duties Canadian forest that can be logged economically.
has fallen on US consumers, who pay more for all
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Sedjo and Lyon project declining harvests in both eastern 22%. Reed also states that parallel reductions to satisfy
and western (British Columbia) Canada over the next environmental concerns are likely to be in the same range
two to t_wee decades_ The projected declines are greater in the provinces east of British Columbia (Reed. 1993).

in western than in eastern Canada as the remaining old- Forestry Canada's annual report for 1992 provides some
growth timber is depleted. They found that British support for Reed's view in noting that the timber harvest
Columbia, of the seven timber-producing regions of the has reached the allowable cut for softwoods in some

world that they examined, was the most likely to have parts of the country and that British Columbia expects to
declines in timber harvests as competition from other reduce its harvests over the next few years (Forestry
regions intensifies (Sedjo and Lyon 1990). Canada t993).

The case for increased timber harvests in Canada is The matter of future harvest levels in Canada involves

plausible. There is a considerable forest area in most two main issues. Will investments in timber manage-
provinces that is not now included in the base for ment be sufficient to sustain current or increased har-
calculating annual allowable cuts. In addition, current vests? Wilt environmental concerns limit the forest area

annual allowable cuts in each province appear to be set at and timber quantities that are available for harvest?
conservative levels. Comparisons of the 1986 softwood

timber harvests by province with the softwood timber Reed has voiced his concerns with the first of these

inventory show that annual harvests in the western issues for some years. The provinces, which own most
provinces are less than 1% of inventories. In New of the forests, have been revising their tenure arrange-

Brunswick and Nova Scotia, they are just over 2% of ments and the way in which the forests are managed.
inventories but are about 1.1% of inventories in the other Some of this involves a shift in responsibility for specific
eastern provinces (Runyon 1991). Timber growth rates management actions from leaseholders to the provinces.
in managed forests generally are around 3%. For The recent "Canada Forest Accord," signed in 1992 by
example, net annual growth of all timber in the US in the provinces (except Quebec) and a variety of important
1986 was 2.98% of the total timber inventory (Waddell et nongovernment organizations, is a commitment to
aL 1989). In other words, annual allowable cuts in sustainable forests (Forestry Canada 1993). The Accord
Canada could apparently be increased somewhat without shows serious purpose, but it is not clear that the com-
threatening long-term yields, especially if there were mitment to "sound forest management" will be backed
some additional investments in timber management by funds for reforestation and other management actions.

(Detlert 1991 )
The impacts of environmental concerns on timber

Timber is one of Canada's main natural resources, which harvests, the second issue, are not easily dismissed. The

have been the "backbone" of the country's wealth. An potential reductions in British Columbia harvests cited
extension of Sandy Peel's view is that the resource by Reed would seriously affect that province's ability to
industries, including timber, should be treated as the base export softwood lumber. The concerns appear to be
for the Canada's industrial growth into the next century fairly widespread in Canada, as shown by Forestry

and that wealth generated by these industries should be Canada's 1992 report. It draws attention to the same sort
reinvested in them (Rugman and D'Cruz 1990). This of environmental concerns with forests that are constrain-
viewpoint carries some weight in a country whose ing harvests on US national forests--global warming,
unemployment rate is currently over 10% and whose biological diversity, and ecosystem management (For-

forests are largely publicly owned. Although this has estry Canada 1993).
been at the heart of the countervailing duty suits brought

by US lumber producers, the provinces have control over Parallels between the effects of environmental concerns
their resources and can make more timber available for in Canada and the United States should not be drawn too

harvesting if they so choose. The penalties for doing so finely. In Canada there is apparently no legal basis for
are continued disputes with US lumber producers and, the kind of class-action lawsuits that have brought some
perhaps, a cutback in tar-distant future timber harvests, federal timber harvests to a halt, nor are there any

preemptive wildlife protection laws like the endangered

The other view, that presented by Reed, is that future species act (Webster 1991). Whether the kind of
timber harvests are likely to be reduced below current concerns noted in Forestry Canada's 1992 report will in

levels in any case, especially in British Columbia. Reed the end outweigh concerns with employment and
lists recent reductions, with effective dates in 1991 to development of a resource-rich country is difficult to
1993, in annual allowable cuts on a number of British predict with any certainty. It seems likely, however, that

Columbia timber supply areas and tree farm licenses, the development of the timber resource will not be halted in

two major tenure arrangements for provincial timber, the near future.
The reductions range from 4 to 37% and average about

283



BRINGING IT TOGETHER differ in the scope of the timber-,producing and consum-

ing regions that are examined. 'Together, however, the

The discussion of timber supplies from three major results highlight several factors relevant to the future for
producing regions--the Pacific Northwest, the South, forest resources in the Lake States.
and Canada_has focused on matters particular to each

region. In most cases, the analyses that underlie the Very recent analyses that used two of the models reflect
discussion were based to some extent on what happens in potential recent cutbacks in timber harvests in the Pacific
the other regions and in some cases in other parts of the Northwest. The third analysis, published in 1988, does

world, too. The following discussion pulls the informa- not. All three of these models find economically
tion for the three regions together and uses the results of efficient regional timber production levels to meet
some multi-regional analyses to identify some implica- regionally specified demands.
tions for the Lake States of the timber supply concerns in
other regions. The best known and probably most widely used model is

the Timber Assessment Market Model (TAMM, some-

Interregional competition in supplying timber products is times known as the Haynes-Adams model) developed by
driven in the main part by economic forces. The Richard Haynes of the Forest Service and Darius Adams,
qualification, "in the main part," is necessary because now with the University of Montana. This model was
extra-market forces, mainly political, also affect timber used for the policy simulations in the Forest Service's

supplies and their distribution. In particular, timber draft 1993 RPAAssessment, the 1989 Assessment, and
supplies from public lands, in the United States and the Clinton administration's proposed plan for the "owl
elsewhere, are only partly determined by market forces, forests" in the Pacific Northwest. The main features of

and trade and transportation of timber are subject to a the model and its specifications as used in the draft 1993
bewildering variety of government policies and actions. RPA Assessment (Haynes et al. 1993) are:

Even more bewildering than the variety of relevant • timber harvests are modeled for US regions and
government policies and actions is the complexity of the softwood harvests for Canadian regions, but trade with

marketplace itself. Economists use some simple descrip- other regions of the world is estimated separately;
tions of market decisions_the familiar supply and

demand schedules, for example. But they also under- , softwood and hardwood harvests are modeled sepa-
stand that simulating market decisions, and then impos- rarely, but linked with assumptions about substitution;
ing on these simulations some constraints meant to
describe the effects of government actions, does not • harvests on federal lands are assumed to be much

begin to describe the full complexity of the marketplace, lower in the next two decades than in the 1980s, but
not quite as low as indicated in the Clinton

Projections made with three models that describe the administration's plan for the "owl forests;"
interplay of the regional timber supplies and product

demand that determine timber products consumption are • the level of wastepaper recycling in the US is esti-
reviewed here. Each of the models was mentioned mated to reach 45% by 1995 (from 21% in 1986) and
earlier in this report. The models are probably most then stay at that level.
useful in analyzing the effects of policy or other changes

in elements of the models, but they are also used in The resulting timber harvest projections for the next two
forecasting future market conditions. Projections made decades are driven by the expected drop in federal timber
with these three models are not directly comparable. To harvests in the West and the projected increase in

a degree, the models are intended to help explain wastepaper recycling. Softwood timber prices are
different aspects of the timber situation. In addition, they projected to rise sharply, but how much consumption will

fall as a result of the price increases is not clear. Pro-

jected timber harvests by region are as follows.
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Softwood and hardwood timber harvests

million cubic feet

Year PNW Other West South North Total

1986 Softwoods 3,239 1,799 5,317 908 11,263

Hardwoods 145" 57 2,931 3,190 6,323

Total 3,384 1,856 8,248 4,098 17,586

1991 Softwoods 3,179 1,937 5,117 947 11,181

Hardwoods 262* 25 2,982 3,560 6,828

Total 3,441 1,962 8,099 4,507 18,009

2000 Softwoods 2,144 1,483 5,802 1,237 10,666

Hardwoods 319* 24 3,697 4,034 8,074

Total 2,463 1,507 9,499 5,271 18,740

2010 Softwoods 2,060 1,501 6,126 1,477 11,164

Hardwoods 363* 34 4,323 4,428 9,148

Total 2,423 1,535 10,449 5,905 20,312

*Includes California and Alaska

In addition to increased wastepaper recycling, the . a big increase in hardwood harvests, by 18% from
projected drop in federal timber harvests in the West is 1991 to 2000 and by 34% from 1991 to 2010.
projected to be made up through:

The drop in projected timber harvests from federal lands

o increased softwood lumber imports from Canada, from in the West puts strong upward pressure on timber prices
1t .3 billion board feet in t991 to 14.8 billion board throughout the US and in Canada, too. If softwood

feet in 2000 and to 16.4 billion board feet in 2010; timber prices increase to the extent projected in the 1993
draft RPA Assessment, the projections of increased

, a big percentage increase in softwood harvests in the softwood lumber imports from Canada and the sharp
North, by 31% :from 1991 to 2000 and by 56% from increases in hardwood timber harvests may be possible.
1991 to 2010; Some of the projected US regional timber price increases

are:

" some increase in softwood harvests in the South, by

13% from 1991 to 2000 and by 20% from 1991 to
2010;

Projected softwood timber price increases

percent increase from 1991 Base

To North South N. Rockies S. Rockies PNW West PNW East PSW

2000 73 80 274 87 17 93 60

2010 179 101 325 115 38 87 73
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Projections of timber price increases in past RPA demands on available data that describe the many
Assessments have been on the high side for the Rocky markets. On the supply side, this model is less detailed
Mountain regions and the North. If the new projections than the TAMM model, which has very large data
are accurate, timber prices in the above tables would requirements.
mark a distinct departure from the trend lines over the
past three decades or so. On the other hand, the drop in In the base case, the CINTRAFOR Global 'Trade Model

projected federal timber harvests is also a distinct projects substantially higher log costs, and presumably
departure from the past. proportionately even greater increase in timber prices, in

all timber supply regions, increased log costs in the
Especially in the case of Canada, sharp increases in Pacific Northwest of 20% and in the South of 60% are
timber prices in the US could make additional areas more or less consistent with the timber price increases in

economic for logging. Real timber prices in much of the 1993 RPAAssessment. The CGTM also projects that
Canada are apparently close enough to the margin of log costs in British Columbia will increase 90%, which
merchantability that a price increase of a few dollars per tends to support the idea that increases in US timber
thousand board feet would make a real difference. The prices will be reflected in greater proportionate increases
percentage increases in the US represent changes that are in Canada. Log prices increase even more in the

also large in absolute dollar terms. This may be what has alternative case involving the big cutbacks in western US
driven the Assessment model to project the increases in and British Columbia timber harvests, as one would
Canadian softwood and US hardwood harvests, expect.

The second model is the CINTRAFOR Global Trade One interesting result of this model, which is only
Model (CGTM) developed at the University of Washing- implicit in the reported results in the 1993 RPA Assess-

ton. Its most recent relevant use was for a paper that ment, is that the price increases resulting from cutbacks
examined the effects of a major drop in Pacific North- in federal timber harvests, as well as from cutbacks in
west timber harvests (similar to those in the Clinton harvests in British Columbia, will lead to cutbacks in

administration's proposed plan for the "owl forests") and consumption of softwood products. Another interesting
a parallel drop in British Columbia timber harvests result is that softwood log exports from Siberia, if this
(Perez-Garcia. 1993). The main features of this model becomes an economic reality, could moderate the
and its specifications as used in the indicated analysis impacts of cutbacks in the Northwest and British

are: Columbia substantially.

• timber harvests are modeled for softwood timber in 5 The third model was developed by Sedjo and Lyon at
US, 3 Canadian, and 12 rest-of-the-world regions; Resources for the Future, an independent research

organization in Washington, DC. Its main features and

® production, consumption, prices, and trade are pro- specifications for the analyses in this book are (Sedjo and
jected for 8 forest products in 43 timber supply and 33 Lyon 1988):

final product demand regions around the world;

• models specifically the transition from old-growth to

, a base case used for comparisons reflects the softwood second-growth forests;
timber situation prior to 1990, which included a

, modest reduction in harvest levels in the US Pacific , models three kinds of forests, unmanaged natural,

Northwest due to then-extant spotted owl rules; managed natural, and plantation;

• an "alternative case" based on a 4 billion board feet ° lumps softwoods and hardwood together as industrial
reduction in western federal timber harvests (about the wood (assumes ready substitution among species
same as the Clinton administration's plan for the "owl group);
forests") and a 4 billion board feet cutback in British

Columbia; • models seven market-responsive timber supply
regions_South, PNW, western Canada (British

- a second alternative that tests for sensitivity to an Columbia), eastern Canada, Nordic Europe, Asia-
increase in log exports from Siberia. Pacific, and the emerging region (Brazil, Chile,

Venezuela, New Zealand, Australia, South Africa,
This model is more complex than the TAMM model used Spain, Portugal)_and defines three non-market-

by the Forest Service in that it includes more timber responsive timber supply regions_Soviet Union, other
supply and product demand regions. Although this is an Europe, all other;
advantage in some ways, it also places much greater
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o assumes a modest rate of increase in demand for Implkations for the Lake States
industrial wood from current bases by region;

Adjustments in the timber economy to the cutbacks in
o aims at tong-run solutions and implications, federal softwood timber harvests in the West will take

some time. These will take even more time if timber
Three results of using this model are particularly interest- harvests in Canada are limited to meet environmental

ing. One is that the base case projections of harvests are objectives. The Lake States have, in effect, a window in

welt below those of the UN Food and Agriculture which to make their own adjustments. The following
Organization and the World Bank. Even the harvests points appear to be most relevant.
forecasted with a high growth demand assumption are

below those of the other two organizations. The second , The place of western federal timber harvests in the US
is that future timber prices are projected to increase at a timber economy is big enough that the cutbacks in
rate of only 0.2% in the base case, which is much lower harvests will push prices up for softwood sawtimber
than the rates found in a study by IIASA, the Interna- throughout the country. But over the next decade or

tional Institute tbr Applied Systems Analysis. The third two, the pressure will be lessened as a result of supply
:isthat over the next two decades or so the South contin- responses, including those created by changes in
ues as the dominant timber supply region and the technology and the substitution of hardwoods for
"emerging" and Nordic regions increase their roles softwoods in various uses. The level at which timber

(Sedjo and Lyon t988), prices will be more or less stable will be higher than in
1991 but not as high as projected by the Forest

The authors note that the slow rate of increase in timber Service.

prices in their study can be attributed to: a slower

increase in demand for industrial wood than assumed in • Restrictions on timber harvests in Canada will prob-
other studies; greater supply response to increased prices ably limit softwood lumber exports to the US some-

both in investments in silviculture (plantation forestry) what, but higher timber prices and the recognition in
and in bringing new regions into the market; and greater Canada that its economy is still tied to natural re-

response to technological change. One might add that sources will offset the restrictions by expanding the
lumping softwoods and hardwoods implicitly assumes area that is now available for harvesting.
that new regions will become economic and that techno-
logical change will occur. The assumption that hard- . The timber resource for producing high-grade old-
woods can be readily substituted for softwoods is critical, growth softwood lumber and plywood will no longer

be available for logging in the US and perhaps in

One other point seems clear in the Sedjo-Lyon analysis. Canada, too. The normal market response, as in the
Neither the Pacific Northwest nor western Canada past with waferboard and more efficient sawmills, will

(British Columbia) are major forces in the world timber be technological adaptations based on wood as a

economy once the effects of the ongoing cutbacks have relatively inexpensive raw material.
been absorbed. This is largely the result of a limited area

of high-productivity land with good access. The best _ Pressure on southern softwood timber supplies as a
opportunities for investments are in the "emerging" result of increased harvests will not be severe enough
region and in the US South. Eastern Canada is expected to cause major timber price increases. The South will
to provide a larger timber harvest in the long run than continue to be the region that competes most directly
;British Columbia. with the Lake States in markets for waferboard/OSB,

woodpulp, and paper.

The Sedjo and Lyon model is less ambitious in the details
of its description of the world timber economy than the , Even though the prospects for low-cost wood supplies
CINTRAFOR model. Also, the book was not timely to from what Sedjo and Lyon call the "emerging" region
the extent that it came before the most recent round of are good, timber from this region is most likely to be
cutbacks in federal timber harvests in the West. Never- used in other regions of the world over the next decade

theless, the forecasts of slower rates of increase in both or so. Its effect on the Lake States will be mainly
timber harvests and timber prices than in the two other through its impacts on markets for southern pine and

reports described here cannot be dismissed. Especially western softwoods especially in Pacific Rim markets.

the timber price tbrecast fits well with past timber price Some may also find its directly into US markets where
trends, it could substitute for western softwoods in millwork°
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These implications for the Lake State are clearly specula- Flowers, Patrick L, et aL 1987. Mon_na's timber
tive and provisional. They appear to be reasonable based supply: an inquiry into possiMe futures° Resour.
on the studies that were reviewed for this report. Per- Bull. INT-40. Ogden, UT: U.S. Departme_ of Agricul-

haps the appropriate description is that ihey are "argu- ture, Forest Service. 22 p.
able" and proper for a draft report.

Forest Resources Commission. t991. The f_ture of our

They emphasize the importance of technological adapta- forests. Victoria, BC: Forest Resources Commission
tion to changing markets. They also suggest that some 117 p. + app.

caution be used with respect to projected timber price
increases that do not sufficiently reflect the opportunities Forestry Canada. t993. The state of Canada's %rests,
for technological adaptations. 1992. Ottawa: Forestry Canada_ 112 p_
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Timber Supply and Market Trends in the Lake States

J. Michael Vasievich, Karen Potter_Witter, and Larry A. Leefers _

INTRODUCTION Forest Types

Sustaining timber supply from Lake States forests is The most abundant Lake States forest types are maple-
important for non-industrial private land owners, forest- beech-birch, aspen, oak-hickory, and elm-ash-soft maple
products industries, public agencies, and citizens in (Figure t). Together, these four types account for 70%
general. Timber harvesting has long been recognized as of Lake States timberland. The maple-beech-birch type
an appropriate means of changing ecosystems to provide is the largest, comprising 27% of the timberland. Aspen-
desired outputs, whether they be timber products, habitat birch is 22% of Lake States timberland. Northern white-
for wildlife, or to achieve a specific desired condition, cedar and black spruce are the most common softwood

This paper describes several dimensions of timber supply types, and together they compose just under I0% of the
in the Lake States. Much of the information presented timberland. In Michigan and Wisconsin, the red pine

was derived from data compiled in recent surveys type is more common than black spruce, however. The
conducted by the USDA Forest Service's Forest Inven- remaining Lake States timberland is either in one of the
tory and Analysis unit in cooperation with the States. six other forest types or is classified as nonstocked.

Many of these forests developed after the massive

Several factors that affect timber supply must be exam- harvesting that occurred near the turn of the century and
ined before long term supply potentials can be fully are now maturing.
analyzed. Among the factors to consider are: timberland
area by ownership and ibrest cover type, growing stock Ownership

volume, recent timber growth and removals, pulpwood
and sawlog production trends, price trends, and factors Timberland ownership is 62% private and 38% public

affecting future timber harvests. Analysis of these based on the most recent surveys in each State 3(Figure
factors provides an historic and current context for 2). The largest ownership class, non-industrial private
timber supply in the Lake States. It also provides a first and farms, contains 55% of the region's timberland. This

step in examining future supply scenarios, class is composed of land held by farmers and private
owners other than forest industry. Regionally, non-.

The timber resources of the Lake States are significant in industrial private ownership is concentrated in Wisconsin

terms of area, volume, and growth. There are concerns, and Michigan which have 19 of the 25 million acres of
_i, however, about the future management direction of our non-industrial private land in the region.
_, public and private forests. A more detailed analysis of

future supply scenarios is beyond the scope of this paper, States are the major public timberland owners, with 15%
but is being completed by the authors. The more detailed of the timberland region-wide. State natural resource

analysis considers multiple ownerships and forest types management agencies administer 7.2 million acres of
on a subregional basis, state forests, game areas and recreation areas. Federal

lands, primarily managed by the USDA-Forest Service,

TIMBERLAND AREA AND TIMBER VOLUMES comprise 13% of Lake States timberland. The 5.6
million acres of the National Forest System lands make

There are 47.4 million acres of timberland 2 in the Lake up the majority of this ownership. Minnesota and

States according to the most recent forest inventories: Wisconsin also have sizable county and municipal forests

]8.6 million in Michigan, 13.8 million in Minnesota, which, together with Michigan, comprise 10% of the
Lakes States forest. Forest industry ownership is 7.2%14.9 million in Wisconsin (Tables 1-3). Timberland area
of timberland, with Michigan and Wisconsin havingand volume varies by forest types and ownership across

the Lake States. higher concentrations.

Timberland is defined as forestland capable of producing

The authors are Project Leader, USDA Forest Service, at least 20 cubic feet of merchantable timber annually and
not otherwise legally reserved.North Central Forest Experiment Station, and Associate

Professors, Department of Forestry, Michigan State
3The most recent survey was completed in 1993 forUniversity, East Lansing, MI.

Michigan, in t990 for Minnesota, and in 1983 in Wisconsin.
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T_tbte _,--Are,_ qf dmbeHand in Michigan by forest owner and cover type in thousands of acres based on 1993forest
survey

Natio_a_ Other. County- Forest Oth pvt. Oth pvto A_
Fo_est indian federa_ State Munic. industry Farmer -corpo -indiv, owners

........................... thousand acres ...............................

Jack pine 208 _ 15 329 I 6 7 _ 44 112 731

Red pine 323 -- 4 240 20 22 5 56 229 897 I
White pine 42 _ 1 63 _ 5 t2 36 76 234 i
Scotch pine -- _ _ 4 2 1 5 10 93 115 ,
Batsam fir 91 _ 5 113 7 91 5 76 176 563
Black spruce 90 -- _ 143 3 67 2 44 117 465
Northern cedar 145 2 _ 363 17 196 21 123 484 1,349
Tamarack 20 _ _ 41 5 13 _ 18 52 149
White spruce 40 _ _ 26 -- 10 1 20 50 147
Oak-hickory 272 _ _ 422 33 10 105 169 972 1,982
Elm-ash-soft maple 109 2 _ 226 21 55 146 176 892 1,627
Maple-beech-birch 835 9 12 969 109 868 332 934 3,092 7,181
Aspen 329 1 11 671 23 127 63 291 1,158 2,676
Paper birch t 9 1 1 75 _ 25 7 50 114 292
BaJsampoplar 21 _ _ 28 -- 18 17 12 94 190
Nonstocked .... 16 1 _ 2 3 17 39

All types 2,542 15 50 3,728 256 1,514 723 2,062 7,726 18,618

Table 2._Area of timberland in Minnesota by forest owner and cover type in thousands of acres based on 1990forest
survey

National Other County- Forest Oth pvt. Oth pvt. AH
Forest 8LM andian federal State Munico industry Farmer -corp. -indiv. owners

........................... thousandacres .............................

Jack pine 74 2 6 5 93 70 51 31 11 98 442
Red pine 108 1 13 5 51 40 28 7 5 45 302
White pine 15 2 1 8 5 6 5 5 19 83
Scotch pine ...... 1 _ 2 3 6
Balsam fir 191 13 1 151 156 71 34 36 87 739
Black spruce 249 10 42 9 562 206 63 33 38 111 1,322
Northern cedar 92 2 61 8 288 112 47 11 15 45 681
Tamarack 32 1 44 5 322 123 9 44 18 107 705
White spruce 28 1 3 17 14 12 2 2 16 94
Oak-hickory 11 _ 8 42 108 58 7 578 45 332 1,184
Elm-ash-soft maple 59 2 40 19 200 214 66 282 52 359 1,292
Maple-beech-birch 114 42 24 131 187 51 436 60 358 1,403
Aspen 651 8 161 36 880 1,025 283 613 244 1,215 5,114
Paper birch 168 _ 32 8 108 195 35 57 55 177 836
Balsam poplar 21 _ 16 5 106 78 21 74 22 87 428
Nonstocked 9 1 10 3 57 24 2 28 5 25 164

All types 1,821 26 491 172 3,078 2,506 751 2,232 613 3,084 14,773
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Table 3.wArea of timberland in Wisconsin by forest owner and cover type in thousands of acres bczsed cm 19_3 forest

survey

National Other. County Forest Oth pvto Oth pvt All
Forest indian federal State tVlunic, industry Farmer _corp_ -indiv_ owners

............................ thousand acres ............................

Jack pine 49 6 16 30 123 66 45 19 t 40 493

Red pine 86 13 12 43 97 62 46 47 198 603
White pine 15 21 10 7 22 !9 42 19 76 231
Scotch pine ........ 2 2
Balsam fir 40 4 2 26 63 38 19 7 82 282

Black spruce 63 4 27 84 44 43 19 164 447
Northern cedar 74 20 21 58 38 66 16 134 427
Tamarack 14 2 2 22 23 14 41 t 6 87 222

White spruce 28 -- -- -- 4 8 4 2 13 58
Oak-hickory 57 14 49 65 239 84 1,230 t 4t 993 2,872
Elm-ash-soft maple 50 13 28 62 195 91 379 63 474 1,354
Maple-beech-birch 466 181 14 120 512 471 919 167 1,323 4,173
Aspen 256 62 40 127 606 195 434 105 914 2,738
Paper birch 44 6 4 19 132 36 160 44 246 691
Balsam poplar .... 9 _ 4 4 6 22
Nonstocked 2 11 7 10 39 14 90 18 113 305

All types 1,245 356 184 580 2,206 1,179 3,522 684 4,965 14,92 t
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I
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Oak-hickory _1_i_!_i!_i!_!_i_i_i_i_iiiiiiiii_iiiiiiiiii_i_i_i_i_iii!i_i_i_i_i!i_i_i_i:_i_i_iii=_ii=_iii_i_i;=_1....
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Figure 1.--Area of timberland in acres by forest type in the Lake States.
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Figure 2.--Area of timberland in acres by ownership in the Lake States.

Growing Stock Volume the sustainability of a timber resource. A growth/drain
ratio less than one indicates depletion over the last

The Lake States growing stock volume 4, based on the period. A ratio greater than one indicates an expansion of
most recent surveys for each state, is 56 billion cubic feet timber inventory. Net annual growth, average annual
(Table 4). Hardwood types dominate the inventory with growing stock removals and growth/drain ratios for the
78%) of the total growing stock volume (Figure 3). The past two FIA surveys are presented in Tables 5, 6, and 7,
maple-beech-birch forest type has 33% of the total respectively. Overall the total growth to removal ratio in
growing stock volume. The remaining 22% of the the most recent surveys for the Lake States is 2.1. This is
inventory volume in softwood is primarily northern a very favorable ratio; however resource conditions vary
cedar, red pine, and jack pine. by ownership, location, and species. Ratios also repre-

sent all growing stock volume and do not fully account
for lands that may be withdrawn from timber harvest forGROWTH AND REMOVALS ON TIMBERLAND
management or policy reasons.

Growth and removals of timber provide a coarse measure Although not reported here, another comparison of
of the sustainability of timber production. Average growth to removals can be made with current annual
annual gross growth for the Forest Inventory and growth and current removals. Current annual growth is
Analysis (HA) survey is determined by the difference the growth for the year of the inventory cycle and is an

between the standing timber volume in the previous estimate of the present growth rate. Current growth
inventory cycle and the volume in the current cycle estimates can be compared to current timber production
divided by the number of years between cycles. Net estimates published in the Timber Products Output series
volume growth, the average annual growth minus published by the USDA Forest Service for each state.
mortality, is considered to be available for harvest The current relationship of growth to removals can be
without depleting the st_k of timber. Comparing net notably different than that of the average annual relation-
growth to removals (or drain) yields a simple measure of ship over the previous inventory cycle.

4Growing st(yck volume includes trees at least 5 inches
in diameter at breast height with merchantable volume
measured from l foot above the ground to a top diameter
of 4 inches, net of rot or other defects that reduce the

yield for timber products
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Tabile 4,--Volume of growing stock on timberland by state and total I_ake States in miiEo_ cubic feet

Michigan, 1993 Minnesota, 1990 Wisconsin, 1983 Lake States

Maple-beech-birch 11,462 1,561 5,474 18,498

Aspen 3,059 4,917 2,390 10,367
Oak-hickory 2,853 1,292 3,185 7,330
Elm-ash-soft maple 1,985 1,098 1,345 4,428
Northern cedar 1,928 665 589 3,182

Red pine 1,397 471 1,058 2,926

Paper birch 486 965 839 2,270
Jack pine 575 509 454 1,539
Balsam fir 613 681 155 1,449

Black spruce 308 694 440 1,441
White pine 382 109 41t 902
Tamarack 94 366 132 591

Balsam poplar 206 350 t 9 575
White spruce 160 9t 108 359
Scotch pine 109 5 2 116
Nonstocked 1 8 4 10

All types 25,598 13,779 18,604 55,981

Nonstocked ..... I

Scotch pine [] Michigan

White spruce D Wisconsin

Balsam poplar _] B Minnesota

Tamarack _

_,_ Whitepine _

Black spruce _

Balsam fir" _[]

Jack pine

Paper birch _

Red pine

Northern cedar

Elm-ash-soft maple

Oak-hickory

Aspen

Maple-beech-birch

0 5 10 15 20

Billion cubic feet

Figure 3.--Growing stock volume by forest type in the Lake States, 1992.
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Table 5.----Average reefc_nnualgrowth, all species on timberland, million cubic feet, by ownership

State Survey Nationat Forest All
years Forest State County industry NIPF owners

Michigan 1966-1979 89.5 133.8 7.8 80.5 364.5 677.8
Michi_an 1980-t 992 92.8 141.8 11.3 53.1 462.0 763.6
Minnesota 1962.,1976 50.9 63.1 54.2 15.9 146.2 330.3
Minnesota 1977ot989 49.9 64.0 67.0 19.0 152.9 369.8
Wisconsin t 956.°1967 52.9 NA NA 49.0 278.6 500.1
Wisconsin 1968-1982 47.9 18.0 74.8 42.1 292.3 491.2

Table 6.--Average annual growing stock removals, million cubic feet per year, by ownership

State Survey NationN Forest All
years Forest State County industry NiPF owners

Michigan 1966o1979 27.2 33.9 t.0 30.9 181.3 274.6
Michigan 1980°1992 39.2 52.5 4.1 36.9 137.8 270.5
Minnesota t962_t976 16.4 34.1 18.4 15.2 104.3 188.4
Minnesota 1977-1989 36.4 33.0 37.9 18.7 79.3 210.1
Wisconsin 1956- t967 20.7 NA NA -- 35.2 145.1 233.2
Wisconsin 1968=1982 t7.3 5.4 41.4 29.0 182.7 285.0

Table %-.._.GrowdJdrain ratios.fbr growing stock volume of all species from two most recent forest surveys

State Survey NationaU Forest All
years Forest State County industry NIPF owners

Michigan t 966-1979 3.3 3.9 7.6 2.6 2.0 2.5
Michigan 1980-1992 2.4 2.7 2.8 1.4 3.4 2.8
Minnesota t 962_1976 3.1 t .8 3.0 1.0 1.4 1.4
Minnesota 1977-1989 t .4 1.9 1.8 1.0 1.9 1.8
Wisconsin 1956°1967 2_6 NA NA 1.4 1.9 2.1
Wisconsin 1968ot 982 2.8 3.3 1.8 1.5 1.6 1.7

TIMBER REMOVALS AND PRODUCTION Pulpwood Production
TRENDS

Pulpwood production in the Lake States was 8.7 million
A second source of data for timber removals, in addition cords in 1993, with each state producing approximately

to the forest survey, is the annual pulpwood production one-third of the total (Table 8). This production is 2.22

retx)rts and periodic sawtimber production reports from times that of 1970. Total pulpwood production increases
the USDA Forest Service 5. While not strictly comparable among the states have been largely parallel for the past

to FIA data, they do provide more frequent trend infor- 23 years for which output data are available (Figure 4).

mation on shod-term production rates by species and These production trends reflect why average figures may
location. Unfortunately, these data cannot be separated be misleading in calculating growth to removal ratios.
by ownership. Current removals are generally higher than average

removals for the most recent FIA cycles.

Timber pr(_Juct output reports are published by the
North Central Forest Experiment Station and included in
the list of references. For example, see Hackett and Piva
(1994) and Hackett and Pilon (1993).
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Table 8.---Production of pulpwood in the Lake States, 1993

Michigan Minnesota Wisconsin Lake States

.............. thousand cords ..................

Aspen 1,142 2,185 1,129 4,455
Jack pine 296 128 393 817
Hard maple 342 1 247 590
Soft maple 289 20 185 493
White birch 177 42 246 465
Balsam fir 101 199 61 361
Red pine 67 26 267 360
Spruce 87 158 34 259
Red oak 114 95 209
Balsam poplar 42 92 4 138
Other hardwoods 206 2 213 421
Other softwoods 66 5 63 t34

All species 2,909 2,857 2,937 8,703

3,000

2,500

2,000

W 1 500

1 000 _ Michigan
Wisconsin

500 _ Minnesota

t { -4
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Figure 4.--Total pulpwood production trends in the Lake States, 1970-1993,
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Figure 5.--Tbtal pulpwood production by species in the Lake States, 1993.

Hardwoods (Figure 6d). Production of red oak pulpwood fell from a
high of 385 thousand cords in 1974 to 209 thousand

Aspen dominates Lake States pulpwood production with cords in 1993.
1993 production at 4A5 million cords or about 51% of

the total pulpwood produced (Figures 5, 6a). Softwoods
Minnesota's production of 2.2 million cords is twice that

of Michigan's and Wisconsin's aspen production. More than twice as much jack pine pulpwood is pro-
Minnesota's aspen output also increased at a higher rate duced than any other softwood with 1993 output at 817
than did the other states, 5.9% per year from 1970 to thousand cords. Wisconsin produces almost 400 thou-
t993, while Wisconsin and Michigan production sand cords and Michigan almost 300 thousand cords

increased 2.8% and 3.3%, respectively (Figure 7a). Balsam fir is second in Lake States soft-
wood pulpwood production with 361 thousand cords

Hard maple is the second most important hardwood produced in 1993. Just under 200 thousand cords of this
pulpwood species in the Lake States with output of 590 were produced in Minnesota (Figure 7b).
thousand cords in 1993. Michigan production was 344

thousand cords. Output in both Michigan and Minnesota The majority of the red pine production is from Wiscon-
increased steadily since 1973; at 10.0% and 7.0% sin which produced 267 thousand cords of the total 360
annually, respectively (Figure 6b). Minnesota hard thousand cords of output. Production showed steady
maple pulpw(×)d production is negligible. Soft maple increases from 1974 to 1990 at an annual rate of 7.2%.

production also is concentrated in Michigan with 289 Output had reached a high of 404 thousand cords in
thousand cords of the total 473 thousand cords of 1993 1991, more than double the 1973 level (Figure 7c).
Lake States pr_uction. Output has risen steadily from Spruce pulpwood production has remained the most
Michigan and Wisconsin (Figure 6c), steady of the softwoods. Output in 1993 was 259

thousand cords and 248 thousand cords in 1970. Minne-
White birch pulpwo(_:l production increased dramatically sota is the source for most spruce pulpwood--178

from 1(_) thousand cords in 1971 to 465 thousand cords thousand cords in 1993 (Figure 7d).
in 1993. Almost half this production was in Wisconsin
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The United States Department of Agriculture (USDA) prohibits discrimination in its

programs or_the basis of race, color, national origin, sex, religion, age, disability,
poiilical beliefs, and marital oTtamilial status. (Not al_pr(_ibited bases apply to all
programs.) Persons with disabilities who require aJternative means of communication
of program information (braille, large print, audiotape, elc.) should contact the USDA
Office of Communications at (202) 720-2791.
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