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The USDA Forest Service is concerned with the THE STUDY SCOPE
possibility of negative economic effects of National
Forests on local economies. Legislation has been The geographic focus was the l 1-county area

•introduced repeatedly in recent years seeking to comprising the southern tip of Illinois. Ten of
change the present method of revenue sharing the 11 counties contain areas of the Shawnee Na-
with state and local governments. The reason is tional Forest of varying size. The eleventh county,
that tax losses to local government supposedly oc- Pulaski, is not within the purchase area of the
cur as a result of the tax immunity of federal land. _ forest; however, it is included as a control since it is

The purpose of this study was to explore the similar in all other respects. The 11 counties are
relation of public land to a local economy; the re- Alexander, Gallatin, Hardin, Jackson, Johnson,
sults have implications for the broader problem. Massac, Pope, Pulaski, Saline, Union, and Willi-
The study region was southern Illinois, the public amson. The study region (fig. 1) is largely rural,
land, the Shawnee National Forest. Other types of bounded on two sides by the Ohio and Mississippi
public land in southern Illinois, such as the Rivers; it covers roughly 3,748 square miles. The

terrain consists primarily ofunglaciated hill coun-44,000-acre Crab Orchard Wildlife Refuge, were
considered only peripherally, try, which gives way in the larger river valleys to

low gravel hills and swampy, forested bottomland.
Assessing the relative economic effects of public

land is difficult because data are hard to gather
' and measure consistently. However, some conclu- The economy of the region depends primarily on
sions were reached that shed light on the regional mining, agriculture, some manufacturing, and the
.issueand will perhaps contribute to the resolution presence of several large institutions, including a
of this problemnationally, state university, two prisons, and a large state

hospital.
_The HouSe Committee on Insular Affairs held

hearings on this subject during the summer of
1974.At that time14 bills had been introduced that Purchase of land for the Shawnee National For-

would change revenue-sharing systems on Federal est (fig. 2) was begun in 1933; about 87 percent of
land. SinCethat time, several more bills have been the land was purchased before World War II (Cal-
introduced, most notably H.R. 9719, which would lahan et al. 1974). The forest presently contains
give local government a choice between a minimum 254,167 acres, of a total of 839,735 acres within the
payment per acre or revenue-sharing payments, purchase area.
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Figure 1. _ The study region.

with other National Forests, and as a result of300-
this, revenue sharing funds are low. The reason,

. /_ _ _ ___o according to Callahan et al. (1974), is that "land• _ _-o_

2s0 _ ownership is scattered and the emphasis on timber
production is low, while the emphasis on recrea-

20o- _o-----_ tion and wildlife activities which tend to be non-
revenue generating is high."Z< l

Or)

1so- , Of the 10 counties within the purchase area,O . I
"r I

_ Pope County has the largest percentage of its area
'" 100- , in National Forest and has received the most at-

"_ I tention both locally and nationally. For example,
so- / ___ _pp_im=e in an NBC news program aired in 1975, local resi-

/ __ _oj_c_ dents blamed the presence of the National Forest

0 _, I I L I I I I for a variety of county ills, ranging from insol-
' _93o 194o 195o 19e0 1970 1980 _0 2ooo vency of the county government to an increase in

YEAR coyote populations causing destruction of live-
stock. In October of 1975 the Illinois Legislature

Figure 2. -- Land acquisition on the Shawnee Na- passed an emergency loan of $140,000 so that the
tional Forest (Callahan et al. 1974). County could pay its 1975 tax fiscal-year bills.

William Leach, Assistant County Commissioner,
I At present some counties are resisting further said in an interview in October, 1975: "The County

purchases by the Forest Service because they con- corporate fund has an annual deficit of
tend that :removal of land from the tax rolls and $150,000... Alternative solutions are a new tax-
other negative economic effects are seriously af- ation, a State cost-sharing program for County
fecting the general economic welfare of the programs, or authorization for Federal in-lieu-of
regio n -- this belief relates, in part, to the Nation- tax payments of $1.50 per acre." These sentiments
al Forest revenue-sharing program. The revenue are echoed throughout the region by State and
of the Shawnee National Forest is low compared local officials and by many members of the public.



In spi.te of the above, the degree of contribution, Steps in Analysis
. if any, ofthe National Forest to these problems has
not been established. The intent of this study was The raw data collected were assimilated in two

to evaluate the gains and losses to the people of steps. In the first step the data were compiled
southern Illinois resulting from land acquisition visually and graphically to ascertain how the
by the Forest Service, and to assess the economic counties stand in relationto one another on a vari-

impact of the Forest in its present condition, able-by-variable basis. Along with this cross-

To meet these objectives, the problem was county analysis, an intercorrelation matrix of 17
approached from two perspectives. First, the socio- variables was constructed using a Spearman rank

correlation procedure (see Appendix B, table 1).economic structure of the study region was ex-
•plored, withspecial emphasis on how the Shawnee This intercorrelation matrix was further modified
National Forest interacts with this structure. Sec- using partial correlation analysis to eliminate var-

iables that measure the same attributes or mask
ond, specific effects of the National Forest on
county finances were analyzed, relations among other variables (see table 1).

Three hypotheses were constructed and tested to It became apparent during this analysis that
meet _the objectives: while some insights into the socioeconomic struc-

1. The socioeconomic structure of southern Illi- ture of southern Illinois were being obtained, this
n0is is sufficiently homogeneous to be ana- approach was not providing the most useful infor-
lyzed systematically, mation overall. It was felt that multiple factor

2. The Shawnee National Forest has a signifi- analysis could _collapse" the shared variance of
cant e.ffect on the socioeconomic structure of the most meaningful variables into several recog-
the region, nizable dimensions that would be more useful.

3. The Shawnee National Forest has a negative Hence, the second step in the data interpretation:
a multiple factor analysis.

•effect on individual welfare, regional eco-
nomic Welfare, and local governmental wel-
fare in southern Illinois. The factor analysis was done to determine the

variations in economic welfare among counties
and to show these factors visually, in a form that

STATISTICAL METHODS OF couldbe compared against the distribution of For-

ANALYSIS est Service land.

The Data Base A factor may be defined as a vector of interrela-
tion among several variables that are associated

•Socioeconomic data were collected on 26 vari- with the factor positively or negatively and that
ables for each county in the study region. (A corn- exhibit variable strengths of relation to that vec-
p!ete list appears in Appendix A.) Most of the data tor. These measures of relation of the factor to each
were compiled from United States Census materi- variable are called _loadings". Thus, in describing
al, which represents the most current information a factor, those variables upon which it _loads"

• , available. Success in obtaining observations on most highly indicate to some extent the nature and
each variable was generally high and thus few character of that factor. The intercorrelation ma-

cases of missing data exist. 2 trix was analyzed using Rao's Canonical Factor
. Analysis with an oblimin rotation. Factor scores

2It should be noted that the number of ob- were then produced for each factor on all obser-
servations on each variable is rather small (11 per vations. Factor scores measure the strength of re-
variable, corresponding to the 11 counties). This, lation of each factor to each observation, in this
however; is not a sampling problem because these case to counties. The results were used to map the
observationshave been taken on the total popula- factors in relation to the distribution of Forest
tion of Counties in the region. The 11 counties Service land. This mapping process was accom-
studied do not represent a larger population of plished using a SYMAPprogram (the quantitative
counties outside the study region, therefore the pop- methods used are discussed in detail in Appen-
ulation of 11 counties is a total enumeration, dices B and C).
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. Table 1.--Intercorrelations of variables used in factor analysis

Variable V 1 V 2 V6 V9 Vll V17 V19 V21 V23 V26

V 1 County population,1970 1.0 0.80 -0.55 0.78 0.52 0.88 0.94 0.97 -0.33 0.76
V= Meancountyincome,1970 .80 1.0 -.88 .77 .66 .73 .78 .75 -.32 .66
Ve Percentageof thecounty

populationbelowtheU.S. -.55 -.88 1.0 -.63 -.56 -.47 -.57 -.54 .35 -.45
poverty,level,1970

V9 Countyarea inacres .78 .77 -.63 1.0 .70 .58 .73 .65 .003 .53
V_I Numberof acres

classifiedastillable .52 .66 -.56 .70 1.0 .40 .50 .37 -.32 .38
inthecounty,t969

v17 Numberof manufacturing
plants.employingmore . .88 .73 -.47 .58 .40 1.0 .82 .92 -.39 .78
than20 people,1972

V19 Median_schoolyearscom-
pleted,1970 ' .94 .78 -.57 .73 .50 .82 1.0 .93 -.34 .69

V21 Totalcountytaxrevenues,
1972 .97 .75 -.54 .65 .37 .92 .93 1.0 -.38 .78

V23 Percentageof.countyarea
in NationalForest -.33 -.32 .35 .003 -.32 -.39 -.34 -.38 1.0 -.23

V2e Totalpercapitacounty
retailsales,1972 .76 .66 -.45 .53 .38 .78 .69 .78 -.23 1.0

Results of the Factor Analysis the theoretical distribution of that factor is pre-sented. It should be noted that the results are not
The initial comparisons between variables, de- absolute in any sense, and the factors and maps

scribed above, indicated that a wide disparity are simply tools to help understand a complex situ-
in resources, wealth, and economic activity exists ation. The inclusion of more Variables might
among the 11 counties in the study area. For ex- change the analysis somewhat, but probably not
ample, more than 50 percent of the total property substantially. The variables used can be consid-
taxes of all 11 counties are collected in two Coun- ered representative and capable of bringing into
ties, Jackson and Williamson. The economically focus some of the major economic forces operating
marginal nature of several other counties in the in the study region. The rotated factor loadings are
study area does not, however, necessarily corre- presented in table 2.
spond to greater amounts of Forest Service land.
Jackson County has a relatively high level of eco- Factor One: Urban Economic
nomic welfare and also the second greatest Activityamount Of Forest Service land. Pulaski County,

which has no National Forest lands, has one of the This factor has a strong positive association
lowest levels of economic welfare. These cir- with total county population, manufacturing, to-
Cumstances indicate that there are more complex, tal tax revenue, and retail sales. Because it relates
underlying reasons for the National Forest's ap- strongly to high population and sophisticated eco-
parent association with economic problems in cer- nomic activity this is an urban factor. It shows
tain counties. The factor analysis was a necessary little association with tillable acreage, indicating
procedure in delineating these complex relations, that it is not related to agriculture, and further

reinforcing the urban nature of the factor. The
In this section each factor identified in the anal- tabulation below shows the relations of factor one

ysis is discussed and a computer-generated map of to each variable, expressed as factor loadings:



Table 2. _ Rotated oblique factor pattern loadings

Factorsindentifledbynumbersanddescriptivename
Variable- _ FactorI Factor2 Factor3 Factor4 Factor5

Urban Individual Densityof Educational Agricultural
economic income National opportunity intensity
activity Forest

ownership

V_ Countypopulation,1970 0.445 0.035 -0.052 0.487 0.165
V2 Meancountyincome,1970 .332 .677 -.021 -.026 .147
Ve Percentageof thepopulation

belowthe U.S. povertylevel,1970 .073 -1.024 .045 .021 .017
V9 Countyareainacres .086 -.190 .353 .349 .568
Vll Numberofacresclassedas

tillableinthecounty,1969 -.013 .010 .112 -.051 .947
VI_ Numberof manufacturingplantsemployingJ

morethan20 workers,1972 1.088 -.049 -.041 -.130 .032
V_9 Medianschoolyearscompleted,1970 .241 .131 .137 .622 .091
V21 Totalcountytax revenues,1972 .588 .089 -.110 .420 -.069
V23 Percentage.ofcountyareain NationalForest -.045 -.059 .851 -.040 -.076
V2e :Totalpercapitaretailsales,1971 .754 .096 .024 .001 -.003

Loadings of factor one, to the extensive management the Forest Service
' urban economic practices. This is illustrated by a similar loading
Variable activity for agriculture (variable 11). The effect of exten-

sive versus intensive land use is also important to
V_ County population, 1970 0.445

the factor's relation with agriculture.V2 Mean county income, 1970 .332
Ve Percentage of the population The factor map (fig. 3) is based on a standardized

below the U.S. poverty level, 1970. .073 factor score for each county. This score was placed
V9 County area in acres .086 at the point of highest population in the county (in
V_ Number of acres classed as tillable most cases the county seat); the resultant map

in the county, 1969 -.013 gives some indication of the intensity of this factor
V_ Number of manufacturing plants throughout the study region (see Appendix C for

employing more than 20 workers, details of mapping procedure).

1972 1.088 Areas appearing darkest on the map are the
' V_9 Median school years completed, most urban and have the highest levels of eco-1970 .241

nomic activity. Only Jackson and Williamson
V2_ Total county tax revenues, 1972 .588 Counties fall into the strongly urban category.
V_ Percentage of county area in Massac, Saline, Union, and Alexander CountiesNational Forest -.045

are primarily semi-rural counties with an inter-
V_e Total per capita retail sales. .754 mediate amount of economic activity. Hardin,

Of most interest to this study is the extremely Pope, Gallatin, Johnson, and Pulaski Counties
low loading on the National Forest variable. This are completely rural counties, and have relatively
Variable has the highest negative value, indicat- low levels of economic activity. This factor ac-
ing that While the National Forest's effect on ur- counts for 66.4 percent of the variance among the
banization is relatively neutral, National Forest counties on these variables. The low loading on the
Landand urbanization are generally not compati- variable measuring the influence of the National
bie. In effect, as urbanization increases so does the Forest is important with respect to this factor. The
intensitY of land use. resulting in land less suited factor itself strongly indicates that the degree of

5
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Figure 3.- Factor one- urban economic activity.

urbanization present in a particular county is the variable in determing individual economic wel-
overriding characteristic in determining levels of fare in the region, as measured by income and
economic activity. This factor accounts for a large poverty level.
portion of the differences in economic welfare and

The factor map (fig. 4) was constructed by plac-opportunity among the counties in association
With a degree of urbanization. Thus, this factor is ing a factor score at the point of highest population
the most important consideration in determining in the county. The map clearly delineates two
whether a county is a viable economic unit. It pockets of poverty in the region. One lies within

the Shawnee National Forest boundaries in Popefollows then, that because there is very low inter-
action between the National Forest and this fac- and Hardin Counties. A second more extensive

area is centered south of the Forest in Alexander
tor: the presence of the National Forest is not a

and Pulaski Counties. The marked areas of highmajor variable influencing levels of economic ac-
tivity in various counties in the region, and intermediate income are much larger than the

• preceding factor would lead one to believe. This
probably reflects the ability in some of the more

Factor Two: Individual Income rural counties to commute to the urbanized areas

for employment.This factor is directly related to individual wel-
fare in the study region. It loads most highly on The extensive pocket of poverty in Alexander
mean income and percentage of the county popula- and Pulaski Counties appears to be statistically
tion below the poverty level. The factor does not related to the presence of a large black population
load importantly on any other variables, including in these counties. Blacks make up 28 percent of the
presence of the National Forest. This indicates population in Alexander County and 32 percent in
that the National Forest is generally a neutral Pulaski County. Appoximately 60 percent of the
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. Figure 4.- Factor two- individual income.

blacks in these two counties had incomes below the of National Forest also exist in these counties ap-
poverty level according to the 1970 census. While pears to be an outgrowth of these same economic
the reasons for these conditions appear to be out- conditions rather than the cause of them. In con-
side the scope of this study, they can generally be junction with the previous factor description, a
attributed to a changing economy, lack ofoppor_u- pattern emerges which points to an apparent rela-
nity, probable discrimination, and other common tion between the density of National Forest owner-
causes of rural poverty. The problem of black pov- ship and a marginal economy. This appears to be a
er_y in southern Illinois is also related to some coincidental structural relation.
extent to a larger regional problem that extends

Thus, in simple terms it appears that this factorbeyondthe boundaries of the study area. This area
includes northwestern Kentucky, western Ten- and the previous one point to the notion that the

* presence of a low level of economic welfare with a
nessee, and especiallythe _boot-heel" area of south- high density of National Forest ownership may
'eastern Missouri directly across the Mississippi
River from the counties in question. Southeastern arise out of common conditions, rather than one

•Missouri in particular has been well documented being the cause of the other.
as havingsome of the worst rural, black poverty in
the nation. 'The point is, this particular situation
has widespread causes that are not particularly Factor Three: Density of
related to the presence of the National Forest. National Forest Ownership

Explaining the poverty area' in Pope and Hardin Factor three has a high positive loading on
Counties is more difficult. Two conditions appear the percentage of county area in National Forest,
to contribute highly to this situation: remoteness a low loading on county size, and negligible associ-
from regional employment centers and extremely ation with the remaining variables. This factor
marginal agriculture. The fact that large amounts pattern to a large extent confirms the previous
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suggestion that the Shawnee National Forest is To generate the factor map (fig. 5), factor
not the cause of low levels of eonomic welfare in scores for each county were placed in the area of
southern Illinois. The factor loadings on each vari- most extensive National Forest ownership. Be-
able are tabulated below to emphasize the lack of cause of the mapping program used, densities may
importance of most of them to this factor, spill over into areas outside the purchase area

boundaries. The map indicates more than just
where National Forest ownership is most exten-
sive; it also indicates to a certain extent the

Loadings of factor three, density suitability of certain areas for extensive types of
Variable Of National Forest ownership use such as National Forest, due to the effects of

V1 COunty population, 1970 -0.052 the other variables and their compatibility with
V2 Mean county income, 1970 .021 such use. Darker areas represent greater intensity
Ve Percentage of the population be- of this factor.

low the U.S. poverty level, 1970. .045
V9 County area in acres .343
Vll Number of acres classed astillable

in the county, 1969. -.112 Factor Four: Educational
V_7 Number of manufacturing plants Opportunityemploying more than 20 workers,

1972. -.041 This factor's highest loading is on education. It
V_9 Median school years completed, has moderately high positive loadings on popula-

1970. -.137 tion, tax revenue, and to a lesser degree size of
V2_ Total county tax revenues, 1972 -.110 county, and has a high positive correlation with
V23 Percentage of county area in factor one, urban economic activity.

• National Forest. .851

V2e Total per capita retail sales, 1971 .024 The map (fig. 6) was generated by placing
factor scores in the population center in each
county. The darker areas (Jackson and William-
son Counties) are the counties having high educa-

The loadings of county area and percentage of tional levels and strong educational opportunities.
National Forest by county represent a composite These counties have relatively high levels of eco-
variable or factor that we have called "density of nomic activity and are generally the most capable
National Forest ownership". It measures both the of supporting county government, supplying ser-
amount of National Forest and also the proportion vices, and providing educational opportunity. Ed-
of National Forest by counties, primarily the lat- ucational levels and opportunity drop sharply in
ter: These two variables are not correlated in a the remaining counties. Saline and Pope Counties
Simple sense, as table I shows. Percentage of Na- have moderate educational opportunities, with
tional Forest in counties may be high, medium or the remaining counties primarily at the bottom of

• low, irrespective of county size, but on the average, the scale.
county size reflects amount or area of National

Forest. Hence, the larger the county, on the aver- Somewhat surprisingly, Pope County ranks
age, the larger is the area of National Forest (not above its counterparts in educational opportunity.
the percentage). So both the amount of National It might be expected that low population density
Forest and its proportion by counties are reflected and limited economic activity in Pope County
by the factor, which is a comprehensive measure of would work to the detriment of education. How-

National Forest. This type of result is one of the ever, the fact that over one-third of the county is in
useful features of factor.analysis. National Forest ownership may mean that more

money is available for education, since the county
The remaining variables, which in one way or in effect has a smaller land area over which wealth

another reflect economic characteristics, show and government services must be extended. In a
negligible association with the presence of Na- sense, the National Forest may have zoned Pope
tional Forest. County to its own benefit.
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Factor Five: Agricultural factor to each county. Because of the nature of the

_ ._._jInt,msi_ mapping process, the distribution at each level of
o

intensity of agriculture does not necessarily repre-
This factor loads highly on tillable acreage and sent where agriculture in general actually takes

moderately on county size. The loadings on the place. However, a comparison of the factor map
remaining variables are neutral and not signifi- with a soil map (fig. 8) confirms the positive rela-
cant, including the National Forest variable. This tion between large areas of productive soil in patti-
factor reflects primarily the great disparity in ag- cular counties and this factor.
riculturai opportunity in the study region, due
primarily to highly variable soil and topography. The low negative loading of the National Forestvariable suggests an inverse relation to intensive
The agricultural variable used was the number of

agriculture. This is not surprising, because of the
tillable acres in each county; therefore, the results basic .., v--,-__"com"a+_hm_'"of extensive land withuse
favor row cropping over other types of agriculture, intensive
such as fruit and livestock, which may be impor- more a_,,cu,_re.
tant in certain localities. However, this variable
was chosen because it best reflects the direct prod- Factor Correlations
uctivity of soil and topography. Now that each factor has been defined and

explained, it is useful to examine the relations
As seen on the map (fig. 7), only Jackson County among factors, and the linkages with individual

has a large potential for highly intensive agricul- variables. Table 3 shows the correlations among
ture. Intermediate potential exists in Union, Sa- factors. Because these factor correlations are corn-
line, and Gallatin Counties, with the remaining puted through the factor scores (the scores of
counties-possessing only marginal agricultural factors on observations, which in this case are
resources. It should be remembered that this counties), the correlations also reflect spatial
map represents the strength of the relation of the associations.
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Table .3. Oblique factor intercorrelations _ a strong relation to the other factors. Factors
two and four are primarily direct measures of

" Urban individualDensityof Educationalintensive
economicincome Nationalopportunityagriculture individual welfare, while factors one and five repre-
activity Forest sent economic activity from which economic welfare

ownership inferences may be drawn.

F_ F_ F3 F4 Fs The low correlations between factor three and
F_ 1.0 0.57 -0.24 -0.76 0.44 the others indicates, as the preceding analysis did,
F2 -57 1.0 .19 -.46 -.62 that the National Forest has very little if any
F3 -.24 -.19 1.0 -.02 -.13 interaction with economic activity in the region.
F4 .76 ,46 -.02 1.0 -.39 In areas of the region where a high density of
Fs .44 .62 _ -. 13 -.39 1.0 public land coincides with low economic activity, it

is due primarily to common causes such as poor
'Thesearemoderatecorrelationsamongfactorsbecausetheprogram farmland, lack of urban economic activity, or other

usedwasa particularobliminrotation,whichpermitsobliquefactors
(interdependent)butdoesnottendtooverlapthefactors, conditions which produce low-intensity land use.

These conditions result in land predisposed toward
, extensive use such as National Forest. Factor one

largely depicts individual welfare (measured by
income and education) and where wealth is con-

Perhaps most important is the relation of factor centrated. This in turn supports viable county gov-
three to the others; however, the reader may ernment and educational opportunity through a
wish to scan the others for consistency. Factor large tax base. This factor in association with fac-
three (density of National Forest ownership)has tor five (agriculture) determines almost corn-
the lowest correlations with every other factor, pletely the economic well-being of a particular
while factor one, urban economic activity, shows county.

, f

"AVERAGE " r- " "

S01L ASSOCIATION CORN YIELD "_" "..._"
(bu/acre) "::':': .... :" q ' "'_ "_): "L" 2_

," :j, _ Pf"

z--Lawson-Belknap 65-107

w-- Littleton-Hurst 62-112

o--Stookey-Muren 65-90 .._

, p--Hosmer-Weir 65-80

• j--Hoyleton-Huey 40-84

• q--Ava-Wynoose 60-80

r'G rantsburg-Wellston 62-64

Area of HighestPotential Yields

Soil Association Boundary

--. county Boundary,

Figure 8.- Major soil associations in the study region (Anonymous 1967).

11



Figure 9 shows the linkages of various factors to Five counties were selected on the basis of two
individualvariables (> 0.40 loading). Positive and criteria: (1) degree of urban activity as identified
negative signs indicate the nature of the relation by factor one in the preceding analysis, and (2)
between variable and factor. The most important degree of influence of the National Forest as indi-
observation that emerges from this diagram is the cated by the percentage of county area in National
relative independence of the National Forest fac- Forest. Counties having more than 10 percent of
tor from the web of interrelations among the other their area in National Forest were considered high-
factors, intensity National Forest counties, while those

having less than 10 percent were considered low-

EFFECT OF THE SHAWNEE intensity. Selection of the latter criterion was
based on a 10.8 percent average county area inNATIONAL FOREST ON
National Forest for the entire study period.

COUNTY REVENUES

Oneof the chief criticisms leveled against the The five Counties selected were Johnson, Pope,
Forest Service in southern Illinois (and elsewhere) Massac, Union, and Jackson. Johnson and Pope
is, that the tax immunity of Federal land causes Counties may be classed as rural counties accord-
substantial property tax losses to counties. To ing to the prior analysis. Johnson is a low-inten-
determine the impact of the Shawnee National sity National Forest county with 7.9 percent of its
Forest on county revenues, we used a stratified area in national forest (1972), and Pope is a high-
comparison Ofseveral counties based on the most intensity county with 34.6 percent of its area in
recent year for which data could be assembled. 3 that use. Massac and Union Counties are semi-

rural counties with 1.9 and 13.2 percent of their
3Dare'taken from "National ForestContributions areas in national forest, respectively. The final

to Local Governments, 1952", and "National Forest County, Jackson, is an urban county with 11.8
Contributions to Local Governments, 1962". These percent of its area in national forest, putting it in

" USDA Forest Service reports were national in scope the high-intensity class. This County was selected
and involved sampling of counties throughout the for comparison because it indicates, as will be
United States. Jackson and Pope Counties were the shown later, the degree to which urbanization off-
Sample counties for Illinois (and the Shawnee Na- sets any large economic impact of the National
tionai Forest) in both reports. Forest.

FACTOR ONE FACTOR TWO FACTOR THREE

COUNTY ..__(VARIABLES

FACTOR FOUR FACTOR FIVE

Figure 9.- Major linkages between factors and variables.
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As a first Step, a ratio between average price law forproperty tax assessment in Illinois in 1972:
paid for"farmland and average price paid for na- 100 percent of "fair cash value", which is defined

tional forest land was established for the five coun- as 50 percent of the actual market value of such
ties. These data were compiled from 1954-1969 property, "not at forced sale or auction" (Anon.
census of agriculture information and from USDA 1972). The second method, which yielded lower
Forest Service records (table 4). figures, was based on a ratio between average

The expected market value of Forest Service market values in table 6 and average dollar as-
land in each county (table 5) was determined by sessments per acre from previous USDA Forest
multiplying the average 1972 value per acre of Service reports. This ratio was calculated at 41
farmland in each county by the ratio. This calcula- percent of current market value.
tion assumes differences in land values for the These two assessment ratios were incorporated
same types of land under varying intensities of into a final calculation for each county to estimate
demand (caused primarily by various levels of pop- the range of tax loss in each case, as follows:

ulation and economic activity in each county). It Total National Expected One of the County Total
als0 makes two other implicit assumptions. The Forest acreage x market × two assess- x tax rate = tax

first is that the presence of national forest itself in county(1972) value ment ratios (1972) loss

does not significantly affect the prevailing rural Total tax loss may be then divided by the national
land prices. The second is that this current ex- forest acreage to produce the average tax loss per
pected market value reflects generally the current acre (tables 6 and 7).

value of all national forest land in a particular The highest tax losses per acre occur with in-
county, creasing urbanization, because increasing popula-

Under these assumptions, the expected market tion increases the cost of all land and tends to raise
value of USDA Forest Service land may be used to tax rates and assessments. However, the impact is
calculate estimated tax losses. This was done two greater in rural counties because alternative

ways to produce a high and low range of tax loss in forms of wealth are largely absent and total reve-
each county. The first method used the letter of the nues are much lower. In the most extreme case,

• Pope County, little taxable property exists other
Table 4. -- Ratio of average purchase prices of Na- than land. The factor maps show an overlap of low

tional Forest land to average farm economic and agricultural activity that contrib-
prices per acre utes to a high dependence on land as the chief

{A) {B) source of wealth in this county. As urbanization
Averageprice Averageprice and economic growth take place, rural land be-
per acre paid paid for farm comes less important in generating tax dollars.

for Forest land--five sample A/B To complete this analysis a comparison must be
•Year Service land counties ratio made between apparent tax losses and revenue-
1972 $112.90 $262.55 0.43 sharing payments and in-kind benefits accruing to
1969 84.70 228.95 .27 the counties. In-kind benefits have in the past
i959 37.52 144.30 .26 been considered to be those costs that would other-
1954 11.47 60.37 .19 wise be borne by the counties. This definition has

• been broadened somewhat in this analysis to in-

Table 5. ---Expected market values of National clude some costs that the counties might not have
Forest land, 1.972 been able to bear themselves. However, these costs

are direct benefits to the counties and the criterion
Averagefarm Expectedvalueper is that the counties could conceivably have borne

valueper Ratiofor acreof national them. These in-kind benefits are represented by
County acre,1972 1972 forestland,1972 expenditures in four categories: 4 (1) cooperative

Pope $205.00 0.43 $ 88.15 4Source: Forms 6500-90 Geographic Ratio of.Johnson " 251.36 .43 108.08
Massac 267.37 .43 114.97 Federal Outlays, compiled 2/23/74 for fiscal year

1973. These forms depict the funds expended by the
Union 265.24 .43 114.05 Shawnee National Forest according to the county
Jackson 326.38 .43 140.34 for various types of appropriations.
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.Table 6. _ Assessment of National Forest land at 50 percent of expected market value, 1972

County County NationalForest 1972estimated Estimatedloss
type acreage tax loss per acre

Rural/highNF Pope 81,493 $32,326 $0.40
Rural/lowNF Johnson 16,564 5,639 .34
Semi-rural/highNF Union 33,735 15,582 .46
Semi-rural/lowNF Massac 2,995 1,567 .52
Urban/highNF Jackson 39,995 22,452 .56

Table 7.---Assessment of National Forest land at 41 percent of expected market value, 1972

County County NationalForest 1972estimated Estimatedloss
type acreage tax loss per acre

Rural/highNF Pope 81,493 $26,508 $0.32
Rural/lowNF Johnson 16,564 4,624 .27
Semi-rural/highNF Union 33,735 12,777 .37
Semi-ruralowNF Massac 2,995 1,285 .42
Urban/highNF • Jackson 39,995 18,410 .46

law enforcement, (2) forest roads and trails, (3) It is apparent from this table that shared reve-
water resource development, and (4) pollution nues generally amount to less than half of esti-
abatement, mated tax losses. However, as past studies have

. shown (EBS Management Consultants 1968), the
These expenditures for the five-county sample addition of in-kind benefits generally tips the bal-

were made during fiscal year 1973. This is the ance of benefits positively. The five-county aver-
same period during which tax monies from 1972 age shows a comfortable $0.42 to $0.50 per acre of
were being expended, and so are comparable on net benefits accruing to the counties over and
that basis. In addition, revenue-sharing payments above apparent tax losses. Tax losses of $1.00 per
made under the Weeks Law of 1911 are shown as acre (Callahanetal. 1974) are not supported by our
direct financial benefits. Table 8 shows a compari- analysis. On a county-by-county basis, however, a
son between these benefits and the calculated tax greater pattern of inequity emerges. Massac
losses. County shows a negative net benefit (a net loss) of

Table 8. -- Comparison of estimated tax losses and net revenues accruing to counties as a result of National
Forest ownership, 1972

• .

WeeksLaw
Estimated1972 revenuepay- In-kind Net

tax loss per acre ment per acre, benefits benefits
Countytype County (low-high Range) 1972 per acre (Col. 2+3 -1)

1 2 3 4
Rural/highNF Pope 32-40¢ 15.4¢ 3-1.6¢ +7 to 15¢ p/acre
Rural/lowNF Johnson 27-34¢ 15.4¢ $1.08 +89 to 96¢
Semi-rural/ Union 37-46¢ 15.4¢ $1.07 + 76to 85¢
high-NF
Semi-rural/ Massac 42-52¢ 15.4¢ .00 -(26.6 to 36.6¢)
Iow-NF
Urban/highNF Jackson 46-56¢ 15.4¢ $1.14 + 73to 83¢
Five-countyaverage 37-45¢ 15.4¢ $71.6 +42 to 50¢
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$0.27 to $0.37 per acre. The low national forest Shawnee National Forest has any major effect on
acreage iri thiscounty prevents this from being a the socioeconomic structure of the region.
serious loss. At its highest range this loss amounts

Hypothesis three is dependent on the outcome
to only 0.001 percent of Massac County's total rev- stated above, and is therefore also negative.
enues for 1972. The low margin in Pope County is
more serious. The variability of revenue-sharing

payments in conjuction with variable expendi-
tures on in-kind benefits would certainly make it THE RELATION OF THE
conceivable that net benefits could at times dip SHAWNEE NATIONAL
below zero, lending some support to the notion that FOREST TO THE ECONOMY

l
tax losses do take place from time to time. How- OF SOUTHERN ILLINOIS

i the magnitude of the losses would beever, very

small, Since some form of revenue sharing always Two major conclusions may be drawn from the
takes place. The sub-marginal nature of Pope results stated above. First and most important, the
County's economy (as shown by the factor analy- evidence does not support the contention that the
sis) certainly indicates that every effort should be Shawnee National Forest has a negative impact
made to avoid further stress to its economy. But on the economy of southern Illinois. Second, no
claims of excessive tax losses on a regular basis evidence was found to support the assertion that
appear to be unfounded. The remaining three large revenue losses to county government take
counties show substantial positive net benefits be- place as a result of the tax immunity of Forest
cause of high expenditures by the Forest Service Service land. The results of the factor analysis
on in-kind benefits, further demonstrate that the association of large

• amounts of national forest with low levels of eco-
nomic activity in particular areas generally arise

CONCLUSIONS AND out of common economic conditions. The national

RECOMMENDATIONS forest has a structural relation to marginal econo-
mies. This relation appears to be based on the fact

To clarify the conclusions that can be drawn that in less active economies, land use tends to be
from the preceding analysis, it is necessary to re- less intensive. This results in cheap land predis-
state the hypotheses that were tested: posed towards extensive use such as national for-

1. The socioeconomic structure of southern Illi- est. Thus, low levels of public and private economic
nois is sufficiently homogeneous to be and- welfare are not caused by the national forest.

lyzed systematically. Large areas of southern Illinois have through-

2. The Shawnee National Forest has a signifi- out their history been considered to be eco-
cant effect on the socioeconomic structure of nomically marginal (Soady 1965). This was the
the region, situation when the Forest Service entered the re-

gion in 1933, and it has changed only moderately
3: The ShaWnee National Forest has a nega- since that time. Soady (1965) and Callahan et al.

• tive effect on individual welfare, regional (1974) suggest that the Forest Service entered the
economic welfare, and local governmental region for two purposes: to stabilize the manage-
Welfare. ' ment of land that had been severely exploited and

I The results of the factor analysis demonstrate misused for most of its history, and to stimulate

i that the first hypothesis can be accepted. The the economy of a depressed region and stabilize
socioeconomic structure of the region can be land tenure and property tax forfeiture, which was
organized into a model of major socioeconomic re- rampant in southern Illinois during the Depres-
lations or dimensions. When these are put into sion. The first purpose has largely been accom-

visual form they help to explain and simplify the plished. The indications of this study are that the
existing socioeconomic structure, second has met with only limited success.

The analysis refutes the second hypothesis, in At present the Forest Service is only a neutral
that no significant relations, either positive or factor in the economy of the region. There has been
negative, were found that would suggest the little change in the relative standing of individual
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countiesinregardtowealthoreconomicviability However,the extensivelandmanagement prac-
sincetheForestServiceenteredin1933.Figure10 ticedbytheForestServicemakes thistypeofrela-
showsa graphoftotalassessedvaluationsoffive tionalmostinevitable.Thisrelation,more than
sampleicountiesfrom 1913through1972.Coun- anythingelse,probablyleadsthe publicto the
tiesthathad thelowestvaluesin1913havecon- conclusionthat the NationalForestsomehow

tinuedinthattrend,withtheexceptionofMassac. hurtstheeconomyofsouthernIllinois.However,
Thedifferenceinwealthbetweentheeconomically reviewingthehistoryoftheregionandsystemati-
viablecountiesand themarginaloneshasgrown caUyanalyzingitspresentconditionleadsoneto
greaterineachyear.Extremedisparityinurban the conclusionthatthe economy ofthe region
economicactivity,jobopportunities,agricultural wouldbeno betteroffiftheForestwerenotpres-
opportunity,and distributionofresourcesremain ent,and insome ways mightbe worseoff.
the overridingfactorsin determiningeconomic The locationoftheForestinrelationtoareasof

well-beinginsouthernIllinois.Itcan be stated low economicactivityisinextricablywoven into
withsome certaintythatin'manyways thena-
tionalforesthas been a stabilizingforcein the the problem of revenue sharingand property
region.CertainlythecontributionoftheShawnee taxes.Lack ofurban economicactivityhas been

• identifiedastheoverridingfactorindetermining
NationalForesttowardestablishmentofproduc-

theviabilityofcountygovernment.PopeCounty,
tivelanduseand inprovidingrecreationbenefits,
waterresourcedevelopment,and fishandwildlife whichhasbeenthefocalpointforthetaximmu-
management haveimmenselyimprovedtheenvi- nitycontroversyintheregion,reflectsthisprob-lem initsmost extremestate.Itisevidentthat
ronmentoftheregion.However,theneteffectof
the foreston economicdevelopment,so sorely when significantorevenmoderateamountsofal-

ternativewealthexistinaparticularcounty,large
needed,hasbeen onlymoderateatbest. amountsofpubliclandmake littledifferenceto
ThecoincidenceofForestServicelandwithmar- theviabilityofcountygovernment.The bestex-

ginaleconomiesinparticularareashas hurtthe amplesofthisareJackson,Union,andWilliamson
• publicimage of the ForestServicesomewhat. Counties.The highcorrelationshownbetweenur-

ban economicactivityand taxesmake thisfactor
theoverridingpredictoroflocalgovernmentwel-

16o|- Jack,onI fare.Certainlythelowlevelofindividualandpub-
L I

licwelfarefoundin PulaskiCounty,which lies
completelyoutsidethepurchasearea,lendsmuch

_3o credencetothisexplanation.

Ifthepresentrevenue-sharingand in-kindben-
efitsystemhas any problematall,itliesinits
inherentinflexibility.Shared revenuehas been

_0o shown toamount to lessthan halfofpotential
taxesinallcasesforwhichestimatesweremade.

• _ ThesefundsrepresenttheonlycontributiontoIo-• " Z

o calgovernmentmade by theForestServiceover70

• -_ which the State and County have any degree of
Urban County Massac-..-. _

control. Even this flexibility was, in the past,
m .... Semi-Rural CounW _""°"

•_.j 50 ..... Rural County /_ )7"" Union hampered to a large degree by the practice of "ear-o_ _, i ..o marking"fundsforspecificuses(EBS Manage-
. / _ ! _o.--"°"

3o _ _.___." ment Consultant 1968) 5. The high variability of
! / Johnson expenditures that result in in-kind benefits to the

_,O,_ °

•_'°-'°''-'°_" Pope
1'0 ,o"" ...._,. .o-.-..o

;:_,.- ,o..--o..-" 5The report states (p. 67) that only 1.5 percent of
1905 1925 1945 1960 1975 section 10 land payments (which include Forest

YEAR Service land) were shared without Federal restric-

Figure 10. --- Total equalized assessed valuations tion on their use. In 1966, 98 percent of such funds
of the five sample counties, were ear-marked for roads and schools.

16



counties further complicate the problem, since the accomplishing the same end. Certainly a move-
management policies of the Forest dictate where ment in this direction would require drastic

" those funds must be expended, changes in the objectives of the Forest Service.

Expenditures per capita on social services have A real question remains as to whether the For-
risen very sharply in the more marginal counties est Service, whose activity is to produce public
of the study region. This is illustrated by compar- goods for the collective welfare of the Nation,
ing low-income Pope County with Jackson County should be placed in a position where it is held
(fig. 11). In spite of the generally positive margin accountable to regional welfare and subjected to

t of benefits to the study region resulting from the constant scrutiny in this regard. This type of ac-
' Forest Service presence, the inflexibility of the countability has led inevitably to a pressure

I revenue-sharing system makes problems such as within the Service to behave like a private corpo-
,__ this very difficult for local government to deal ration in generating revenue. On many National

with. Forests such as the Shawnee, conditions are noto

conducive to high revenue generating activities.
_ However, the furor over apparent harm to the local

economy as a result of the low revenues often ob-
_ scures the benefits of environmental enhance-
/ ment, recreation, wildlife, and water production,
I

i which are outside of the normal market structure.
3o i

i The drift of current legislation and public senti-
i ment seems to be toward a more active role by the

"_ ..... POPE COUNTY j

_o_coo_ i Forest Service in regional economic development
• J and local government support. Perhaps the time

,o- f_ has come for the Forest Service to develop one of

. /f_,_ three policies. It may take the initiative and at-
, tempt to structure this trend in a manner that best1 ° o I I

•,_o_ 1_ ,_ 1,_ fits its existing goals and objectives of enhancingYEAR

national welfare- a middle course. Or it may
Figure 11. -- Expenditures on social services (U.S. restructure its goals, policies, and administration

Census of Government and county records), to actively embrace coordinated regional develop-
ment and local support. Or it may wish to carefully
reshape its policy to avoid more extended involve-
ment in regional development and monetary

THE ROLE OF THE FOREST transfers to various local governments.

SERVICE IN REGIONAL in any event, it seems fairly certain that some
ECONOMIC DEVELOPMENT poncyresearch planning relative to these alterna-

tives is desirable if the Forest Service is to be
The Forest Service is increasingly being forced prepared to best serve the national interest.

by legislative and public pressure to act as a funnel
• for aid to rural, economically depressed regions.

q'p
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CountyDataObservations

Alexander Gallatin Hardin

•Variable Variable Variable Observation
Number Observation Number Observation Number

1 12,015 1 7,418 1 4,914
2 6,738 . 2 7,389 2 6,908
3 .31 3 .31 3 .31
4 28.1 4 NA 4 NA
5 13.2 5 15.6 5 9.6
6 31.2 6 16.3 6 23.7
7a 5.6 7a 15.2 7a 2.7
b .82 b 11.2 b 25.0
c 5.7 c 6.2 c 6.2
d 15.9 d 17'.6 d 9.5

.e 11.0 e 3.6 e 8.4
f 23.9 f 18.2 f 16.0
g 37.1 g 28.2 g 30.3

8a 13.8 8a 15.8 8a 14.3
b 6.1 b 5.1 b 5.1
c 12.1 c 9.1 c 11.0
d 7.6 d 11.3 d 7.4
e 17.5 e 22.0 e 20.9
f 25.4 f 23.0 f 25.7
g 17.5 g 13.7 g 15.6

9 143,360 9 209,920 9 117,119
10 1 10 0 10 0
11 62,738 11 135,776 11 31,822
12 2 12 44 12 14
13 1 13 0 13 0
14 0 14 0 14 0

. 15 16.3 15 14.6 15 31.9
16 deleted 16 deleted 16 deleted

• 17 7 17 4 17 1
18 no 18 yes 18 no
19 9.4 19 9.2 19 8.8
•20 2,838 20 1,725 20 1,066

' 21 394,000 21 218,000 21 144,000
22 NA 22 52 22 27
23 18.7 23 5.1 23 19.9
24 1 24 2 24 4
25 2,55.1.74 25 1,014.94 25 2,209.76
26 2,179 26 1,328 26 1,106
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Jackson Johnson Massac

]

"_ Variable Variable Variable

Number Observation Number Observation Number Observation

_- 1 55,008 1 7,550 1 13,889
2 9,196 2 7,372 2 7,770
3 .36 3 .32 3 .33
4 7.2 4 NA 4 6.8
5 8.4 5 25.6 5 18.0

1 6 14.1 6 17.4 6 17.6
7a 3.7 7a 10.1 7a 8.7

i ' b .75 b 2.7 b .54
I

c 5.4 c 13.0 c 7.7
d 12.0 d 14.4 d 22.6
e 5.9 e 8.3 e 11.6
f 17.7 f 17.1 f 19.8
g 54.5 g 34.3 g 29.2

8a 12.0 8a 11.8 8a 13.6
' b 4.0 b 5.8 b 5.9

c - 7.9 c 10.5 c 10.6
d 32.5 d 12.5 d 20.9
e 19.0 e 21.4 e 22.0
f 15.5 f 21.8 f 13.1
g 9.1 g 16.2 g 13.9

9 384,815 9 220,626 9 157,440
10 2 10 0 10 1
11 164,546 11 78,094 11 80,862
12 3 12 0 12 3
13 2 13 1 13 1
t4 0 14 4 14 1 -

' . 15 36.9 15 29.3 15 14.6
16 deleted 16 deleted 16 deleted

• 17 11 17 1 17 5
_, 18 yes 18 no 18 no

19 12.1 19 8.8 19 9.9
20 9,040 20 768 20 3,577

.-, 21. 1,194,000 21 90,000 21 538,000
•22 NA 22 NA 22 56
23 11.8 23 34.6 23 1.9
24 6 24 4 24 0
25 3,913.51 25 7,956.84 25 284.59
26 2,133 26 1,176 26 1,636
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. Pope Pulaski Saline

Variable Variable Variable
Number Observation Number Observation Number Observation

1 3,857 1 8,741 1 25,721
2 6,248 ' 2 5,963 2 7,778
3 .25 3 .29 3 .32
4 NA 4 32.0 4 2.7
5 33.3 5 27.4 5 15.7
6 29.3 6 35.7 6 19.3
7a 13.9 7a 12.1 7a 4.2
b 5.7 b 2.7 b 13.5
c i4.9 c 5.3 c 7.3
d 11.6 d 17.4 d 9.1
e 6.0 e 11.7 e 7.4
f , 12.6 f 17.2 f 21.5
g 35.3 g 33.6 g 37.1

8a 11.1 8a 14.6 8a 13.0
•b 5.7 b 6.6 b 4.8
c 13.4 c 13.8 c 10.0
d 9.0 d 7.6 d 8.3
e 17.1 e 16.9 e 20.4
f 25.7 f 23.4 f 24.9
g 18.0 g 17.1 g 18.6

9 242,080 9 130,560 9 245,759
10 0 10 0 10 2
11 56,828 11 68,908 11 124,872
12 2 12 0 12 33
13 0 13 0 13 0
14 0 14 2 14 0
15 26.8 15 19.9 15 18.3
16 deleted 16 deleted 16 deleted
17 0 17 3 17 4
18 no 18 no 18 yes
19 8.8 19 9.0 19 9.4
20 768 20 2,279 20 4,944

•21 90,000 21 180,000 21 518,000
22 NA 22 46 22 35
23 34.6 23 0 23 5.2
24 4 24 0 24 0
25 7,956.84 25 0 25 1,214.49
26 1,176 26 956 26 2,121



Union Williamson

'1' Variable Variable
Number Observation Number Observation

1 16,071 1 49,021
2 8,322 2 8,351
3 .36 3 .35
4 NA 4 1.6
5 15.1 5 21.0
6 16.2 6 14.1
7a 10.2 7a 1.0,.

. b .90 b 7.0
c • 8.9 c 7.6
d 18.2 d 21.9
e 6.8 e 7.4

" f 16.3 f 20.3
g • 38.7 g 33.9

8a 12.9 8a 14.2
. b 4.6 b 5.5

c 9.7 c 10.2
d 8.5 d 10.0
e 21.3 e 22.8
f 26.2 f 23.1
g 16.8 g 14.2

9 264,788 9 282,228
10 1 10 4
11 103,694 11 68,616
12 2 12 16
13 0 13 4
14 3 14 4

• 15 28.0 15 19.2
16 deleted 16 deleted
17 7 17 13

I_ ' 18 no 18 no
19 9.1 19 11.3
20 3,088 20 10,600
21 337,000 21 1,396,000
22 60 22 107
23 13.2 23 .12
24 5 \ 24 0
25 3,327.98 25 30.89
26 1,575 26 2,301
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APPENDIX B A correction factor must be used to remove the
effect of ties in the rankings. The formula when
corrected for ties is as follows:

STATISTICAL ANALYSIS
USED IN THE STUDY (n3-n__Tx)+(n3-n__Ty)__d2

12 12

Svearman Rank Correlation r,- 2v/(n3.n_Tx)(n3n-Ty)
•ane[ Partial Correlation Analysis 12 12

Once initial visual and graphic analysis had
where T is the number of ties in each ranking. Thebeen completed on the county data, 17 variables

were Chosen to be used in Spearman correlation results of this analysis are presented on the next
page (table 1).analysis. Spearman correlation is a nonparame-

tric technique that correlates the ranks ofobserva- Eight of the variables listed in table 1 were
tion on each variable against their rank on other eliminated for use in the factor analysis (See Ap-
variables. Spearman correlation has a high power pendix A for complete variable list). Variables 3,

,efficiency (0.91) to standard Pearson correlation 20, 24, and 25 were found to be interchangeable
and is an effective substitute where the number of measures or functions of other variables through
observations on each variable is small. It is based partial correlation analysis. Variables 5, 12, and
on the formula (Siegel 1956): 15 had comparatively low correlations with the

1_ =1 -6d2(nS-n) remaining variables and so served little useful
• function in seeking a systematic construct. Vari-
where n is the number of observations and the d's able 16 was replaced by variable 26 because the
are the differences between ranks for each obser- latter was thought to be a better measure of the
Vation measured on variables X and Y. same attribute.

Table 1. Spearman Rank Intercorrelation matrix of selected variables

Vl 1.0
V2 ,81 1.0
V3 .82 .93 1.0• .

Vs -.33-.44-.43 1.0
• Ve -.58-.91-.83 .31 1.0

V9 .66 .79 .68-.04-.77 1.0
Vll .55 .64 .56-.28-.58 .52 1.0
V12• .21 .50 .20 -.37 -.40 .20 .31 1.0
Vls' .01 .11 .20-.21 -.19 .24-.11-.36 1.0
Vls .34 .30 .19 -.07 -.22 .21 .50 .40 -.59 1.0
V17" .86 .74 .74-.46-.61 .53 .41 .29-.17 .33 1.0
VIO .77 .71 .72 -.19 -.64 .54 .51 .19 -.10 .42 .71 1.0
V=o .97 .79 .76'-.27-.56 .60 .51 .35-.17 .39 .88 .78 1.0
V21 .90 .76 .71 -.38-.54 .49 .45 .47-.27 .39 .91 .78 .96 1.0
V23 -.39-.20-.18 .03-.37-.15-.47-.15-.45-.35-.31-.42-.50-.26 1.0

OthervariablesthatdonotappearintheSpearmancorrelationwereusedonlyasinformationalvariablesforcomparativeanalysisandinmostcaseswerenot
suitableformeaningfulstatisticalanalysis.(SeeAppendixA).
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Factor Analysis by definition in the orthogonal rotation. This abil-
ity to correlate the factors identified sometimes

The 10 variables selected in the above analysis sheds further light on the character and relation-
were next analyzed using a Rao's Canonical factor ship of the factors (as it did in this study).
analysis. The Canonical factor analysis model is
based on the Maximum Likelihood Factor Model The final step in this factor analysis was the
developed by Lawley (1940). Canonical factor generation of factor scores on the data cases, or

•analysis follows the common factor model in that it more precisely, composite factor score estimates.

attempts to account for common variance among When principal-components analysis is used,
the variables. Unlike common factor analysis, these factor scores are exact; however, with other
which determines common factors by factoring the methods of factor analysis, such as the canonical
correlation matrix with estimates of the commu- one used here, the factor scores are estimates be-

I nalities in the canonical factor the factors themselves estimates. Thediagonal, analysis cause are

determines the common factor estimates (load- method used in this analysis was the Complete
ings) whichhave the highest canonical correlation Estimation Method outlined by Harman (1967).
with the variables. Harris (1962) says that if a Factor scores in this method are derived from the
population of cases is involved or may be assumed, factor-score coefficient matrix, F, which is derived
significance tests need not be applied. The commu- from the formula:
nality value will be the squared multiple correla-

tion for each variable and the appropriate number F=StR._,
of factors will be those with eigen values greater or
equal to 1. This was the assumption made in this
analysis and final factor selection was made on where S is the rotated factor structure matrix and
thatbasis. • R isthecorrelationmatrix.Finally,a composite

Canonicalfactoranalysisrescalesthecorrela- scaleoffactorscoresofeachvariablecontributing
tionmatrixby theuniquepartsofthedata.There- tothefactorisconstructed.Thesecolumnsoffac-
fore,variableswhichhavethelargestpartoftheir torscoresaremultipliedby a vectorofstandard-
varianceincommon playthelargestroleinesti- izedscoreson each data caseforthe variables
matinga particularfactorspace(Rummel 1970). analyzed.Thus:

. To most clearlydelineatethe factorsidentified,
the axis of each sould be rotated to find the best fl=FpxlZn,

"fit" of loadings to the factor. This is done to find
the most uncluttered loadings on each factor or its
"simple structure" so it may be more easily identi- where f_is the factor score of case one on factor one,
fled (Beazley and Holland 1973). One of the goals Fp,_ is a column vector of the factor-score matrix
here is to reduce as many loadings as possible to representing factor one, and z, is the factor of stan-
zero or near zero. Two types of rotation may be dardized scores of the data case (thus z_ would
used, orthogonal and oblique. Orthogonal rotation equal the observation ofthe data case on variable 1
maintains independence between factors, or more minus the mean of variable 1 divided by the stan-
precisely, the reference vectors representing the dard deviation of variable 1).
factors are maintained at 90 degrees to one

•another. Oblique rotation (the method used in this
analysis) allowsthe axis of the factor to be rotated The resultant factor scores on each county are
independently without reference to orthogonality shown in table 2. These factor scores were used to
or independence among factors. Oblique rotation map the theoretical distribution of each factor (see
has two adv.antages for this type of study. First, it Appendix C).
generally produces factors that are less cluttered
and easier tounderstand (Cattel 1952). Second,
because the factors can be expected to be intercor- All the preceding statistical procdures were ac-
related, the factors are more accurate representa- complished with the aid of the Statistical Package
tions of reality; one would not expect to find factors for the Social Sciences and the IBM 370 computer
completelY independent of one another, as they are at Southern Illinois University, Carbondale.
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Table 2. Composite factor score estimates on county observations.

Countyname F1 F2 Fs F, Fs
Alexander -0.305120 1.57906 O.175935 -0.503038 -.0893898
Gallatin -.469591 -.259754 -.703234 -.957866 .769215

•Hardin -.870766 .310784 .312913 .559750 - 1.534380
Jackson 1.570994 - 1.338387 .061290 2.024730 1.957957

I Johnson -. 948708 -. 378441 .061215 -.261693 .005022
MassaC -. 025608 -. 503883 - 1.164662 -. 227486 -. 500794
Pope - 1.074966 1.110172 2.348356 -.022760 -.580330

, Pulaski -. 642147 1.854515 -. 896805 -. 471423 -. 489248
Saline -.100847 .315961 -.369071 .112164 .771990
Union .309991 -. 814474 .650498 -. 875386 .700261
Wiliiamson 1.946526 -. 822488 -. 476451 1.742540 -. 204787

APPENDIX C strictly by the placement of data points (a subjec-
tive judgment) and options chosen in data treat-
ment. The program divides the data values into a

SYMAP PROCEDURES USED number of equal or unequal ranges (depending on
FOR FACTOR MAPS the user's need), and then interpolates the is?lines

• between data points using a minimum of four and

. SYMAP is a computer package created by the a maximum of 10 data points within a specified
•Laboratory for Computer Graphics and Spatial search radius. In generating these maps the stan-
Analysis at the Harvard Center for Environmen- dard options were taken.
tal Design Studies, Harvard University. Version
five was utilized inthis study. In all cases except in mapping the National

Forest factor, the data point chosen for each county
To generate the computer-based maps shown in observation was the point of highest population.

the factor analysis results, composite factor score In all cases except one this was the county seat.
estimates were derived for each county observa- The only exception was Jackson County, where
tion on each factor (this procedure is explained in Carbondale is considerably larger than the county
Appendix B). These factor scores were then used to seat, Murphysboro. The data points for the Na-
map the intensity of the factors in each county, tional Forest factor were placed inside the Pur-
using the scores as data values placed at subjec- chase Area Boundary in the area of heaviest

.. tively selected points in the county depending on Forest Service ownership. In addition, three
the characteristics of the factor, dummy data points were added on this particular

• The SYMAP program utilized four sets of infor- factor map to prevent large spill-overs resulting
mation. The A-outline package delineates the out- from interpolation problems at the edges of the
line of the study region. This outline is constructed study area.

bydefining vertices on a coordinate system. Their A question may be raised as to why popula-' locations are based on the same coordinate system.
tion centers were used in mapping factor five,

Next, the corresponding data values for each data agricultural intensity. One must remember that
point arereadintheE-valuespackage.Finallythe the factor, as identified in this analysis is
F map package defines the options that will be primarily an economic one; therefore, by placing
taken in regard to map format and data treatment, the data point in the population center for the

The maps produced for this study are statistical county, it is also placed at the probable center of
contour maps with isolines connecting areas of wealth in the county where its net effect would be
equal values. The shape of these areas is controlled most important.
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A second question which might arise concern- B-DATAPOINTS
ing this "procedure is the exactness of the process 10. 10.
in defining actual boundaries and area definition. 9. 34.
First, and most important, isopleth maps of the 9. 17.
type produced here have a tendency to smooth 9. 27.
and blur distinct boundaries. Therefore, they are 12. 21.
presented 0nly as a general, visual tool in under- 12. 32.
standing the concepts presented. Second, the in- 12. 10.
terpolation does not define fixed boundaries (such 12. 27.
as the National Forest purchase area); this results 17. 10.
in "spilling over", especially on the borders of the 18. 16.
study region. The_interpolation process becomes 17. 25.
more exact as the number of data points increases; 5. 14.
however, the observational net was fairly large, 21. 11.
thus, the distributions presented are quite general 5. 36.
and should not be viewed as absolute in any sense.

99999
County boundaries, purchase area boundaries, E-VALUES

county names, and other relevant information 0.061290
have been added to make the maps more readable. -0.259754
The following two pages display a typical input of -0.476451
data used to generate a factor map. -0.369071

0.061215
0.312913

• 0.650498
2.348356

//EXECLIBRARY,RUN=SYMAP,REGION.LIBRARY-180K O.175935

FORMS=-)A,2,4021*-//LIBRARYSYSINDD* -0.896805-1.164662
A-OUTLINE -0.500000

-0.5OOOOO
1. 5. 20. 27. 14. 9. -0.500000
1. 15. 19. 24. 11. 8.
3. 15. 18. 22. 12. 7. 99999
3. 24. 18. 18. 7. 7. F-MAP=X
2. 24. 18. 17. 6. 6. C
2. 37. 19. 15. 5. 4. C
3. 38. 20. 15. 4. 3. C
4 37. 21. 15. 3. 4. 1 9. 12.

• . 5. 39. 23. 15. 2. 5. 2 1. 1. 24. 39.
6. 38. 23. 13. 1. 5. 3 4.

' 7. 36. 20. 12. 14 0.5 0.5 0.5 0.5
8. 36. 21. 12. 26
9. 37. 22. 12. 99999

,,., 10. 38. 21. 11. 999999
11. 38. 22. 12. /*I

12. 34. 21. 10. //..

13, 33, 19. 10.
14. 29. 18. 9.
i5. 29. 17. 8.
16. 29. 16. 8.
17. 30. 16. 8.
20. 29.. 15. 7.
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