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The fundannental question examined by this paper is whether the size
distribution ofincomein depressed areas isafactor of sufficient significance
to warrant explicit concern in regional development policy. ̂ In the past, esti
mates of regional inequalities have explicitly focused upon differences in per
capita income and unemployment rates, and regions, however large, have
been viewed as homogeneous units with respect to these welfare measures. ̂
While these indicators of economic welfare reduce a complex array of fact
ors to several proxy variables, insufficient treatment of supplementary wel
fare measures is an unfortunate possibility. As Kenneth Boulding suggests,
a danger with single numerical measures isthat we tend to become obsessed

with them. ̂

To examine the distributional question more rigorously, estimates of

the size distribution of income within Appalachia are developed and the signi-
fiance of these results considered with reference to Appalachian Regional
Development expenditures. The absence of any direct evidence on the sub

ject of distribution equity in Appalachia implicitly suggests that either (1) no
substantial differences exist between the United States and Appalachia, or (2)

that differences are not of special concern since they are largely removed

through the normal process of development. Each of these questions is ex

amined in the following sections.

In i960, the economic situation of the Appalachian region obviously de
manded special legislative attention. Slightly more than twenty percent of
the U.S. population received less than $3,000 per year in I960, but thirty-
one percent of the Appalachian population fell within this "poverty" level. The
prosperity of the early sixties failed to have much impact on the region, and
Appalachia continued to lag behind in United States.

While concern over poverty level incomes is certainly justified, the

lack of explicit consideration of the total distribution of income could result
in a paradoxical situation where absolute poverty has been reduced, but the

inequality in the distribution of total income has become so severe as to im

pede the further development of the region. To examine the entire distribut
ion question, however, requires measures of total income received by each

income class, not just thenumber of individuals falling within the class. To
arrive at measures of income received, several alternative estimates are

developed below.

The basis of the regional income estimates are the Bureau of Census
county data on the distribution of families, by income, by class, whichare
then aggregated into a regional (Appalachian) distribution. Since the share
of income received by each class is not available on a county basis, mean
incomes are derived and used to estimate the total income received. Three

separate estimates are presented.
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The initial estimate is based upon mean incomes derived from Inter

nal Revenue Service data - total adjusted income for each income class in the

nation is divided by the total number of tax returns filed. ̂  Utilizing this data
assumes that mean incomes for individuals in the same class are identical

for Appalachia and the United States, further suggesting that the distributions
of individuals within classes are similar. Given the characteristics of "de

pressed" regions, it seems unlikely that this assumption is realistic, parti-
ularly at the upper income levels, although it is impossible to determine the
probable size of the ̂ rror.

A second estimate is based upon the assumption that the means are
assumed to be equal to the midpoints of the respective class intervals, (with
the exception of the $15, 000 - $24, 999 class and the over $25, 000 class). For
the $15,000 - $24,999 class, a mean of $19,000 Is assumed, reflecting the
likelihood that this class will tend to cluster toward the lower rather than up

per limit. ̂  The open-end class of Over $25, 000 is fitted to a familiar Par-
eto curve, a method proven to be realistic for upper income ranges. ̂ The
mean income for this class is estimated to be $40, 673, over seven thousand

dollars below the estimate based upon IRS data. While it cannot be proven,
this change is felt to be in the direction of an improvement for the Appalach
ian estimate.

Finally, means are estimated upon a variety of assumptions for each
of the income classes inorder to allowthe relative size of the income class

es to play a role in the determination of the means.

First, it is assumed that the lower class interval can be accurately des
cribed by a log-normal function. Income classes above this level but below
the open-ended top class are assumed to be described by straight line den
sity functions.- Finally, a Pareto function is again assumed for the upper
class. On an a priori basis, these functions seem to provide a bottom basis

for the determination of the means than the previous two estimates. To com

pare the effects of the three sets of estimates, a measure of the degree of
inequality in each set of data are developed.

To approach the distribution question succinctly requires a statistical

measure of distributional inequality. Traditionally these measures have
been oriented around the Lorenz curve and the Gini Index of Concentration.^
While other measures are available and have various advantages over the
Gini coefficient, the simplicity of this measure and the limitations of avail
able data largely forced its selection in this study.

From the income distribution data bases on the first estimate of mean

income (IRS data), the Gini coefficient for the Appalachian Region is estimat
ed to be .402, The Gini coefficient based on the second and third estimates

are . 433 and . 403 respectively. All are reasonably close to each other. The
comparable figure for the United States is .466.® Since a value closer to
unity represents greater inequality, it appears that incomes are less un
evenly distributed in Appalachia than in the United States in 1959. Several
brief comments on this finding are in order.

First, by the time Appalachia became a recognized "depressed" area
in 1965 it is possible that this situation, if accurately described, had changed.
Continued outmigration from the region may have changed the situation to
such an extent that the distribution of income became less equally distributed.
If this has occurred, than the widening gap between rich and poor regions is
also being accompanied by a worsening in the distribution of income, a fac

tor that may be of concern to regional planners because of its potential social
impact.



Table I. Estimates of Distributional Equity, State Regions of Appalachia,
1959

State Portion Glni Coefficient

Alabama

Georgia

Kentucky

Ma ryland

Mississippi

Ohio

New York

North Carolina

Pennsylvania

South Carolina

Tennes see

Virginia

West Virginia

Source: Computed from U.S. Bureau of the Census. U.S. Census of Pop~
ulation: I960. Vol. 1, pt. 2, 12, 20, 22, 34, 35, 40, 42, 48 and 50.



Secondly, the nature of the Gini coefficient does not allow one to draw
significant conclusions regarding cardinal differences inthe estimates. Giv
en the limitations of the data and those of the technique, only large differences
in estimates could be safely interpreted. Nonetheless, it is of some interest
that our estimates didsupport the implicit assumption (assumed of Appalach
ian policy makers) that inequality does not appear to be a problem.

In treating the Appalachia region as homogeneous with respect to dis
tribution equity however, we may be ignoring important intra-regional diff
erences in the distribution of income. Since each state has some degree of

control overfunds expended in its Appalachianportion, itwas felt worthwhile
to explore state-to-state variations in the Gini coefficient. These estimates
are derived by using the mean incomes for Appalachia as a whole for each
of the state portions, and are presented in Table 1. There were considerable
state-to-state variations in distributional equity, with adifference of 47 per

cent between the lowest (New York) and the highest (Kentucky). While the
region may be homogeneous with respect to the levelof per capita income, it
is certainly not homogeneous with respect to the distribution of that income.

Hence, if distributional equity is to be of concern to Appalachian regional dev
elopment, it is farmore likely to be an intra-regional rather than inter-reg-
ional factor.

In view of the substantial variations in the distribution of income within

Appalachia, it becomes very pertinent to inquire into the possible redistribut
ional effects of the public expenditures administered by the Appalachian Reg
ional Commission. It must be immediately recognized that Appalachian funds
do not constitute the total amount of public expenditures allocated to any area,
and consequently the effects described are not necessarily those that would
result if all funds were taken into account. Our limitedobjective is only to
establish the direction of influence that ARC funds would have upon the dis
tribution of income. In future workwe hope to measure the changes that oc
curred in the income distributions inthe region between I960 and 1970, and to
evaluate the role played by regional policy in contribution to or countering
the actual changes.

PER CAPITA ARC EXPENDITURES AND INCOME DISTRIBUTION

It is generally argued that distributional equity and the level of income
are positively related. While this study does not seek to test this hypothe
sis, the framework can provide the basis for a discussion of ARC expendi
tures and their relationship to intra-regional distribution of income. Ass
uming such a direct relationship exists between public expenditures and dis
tributional equity, it would follow that if distribution were a consideration in
the allocation of ARC funds, they would be related to our measures of dis
tributional equity. Due to the differences in population among the states, a
per capita measure of ARC expenditures is more reflective of the intra-state
allocation of funds.

In Table 2, the Gini coefficients, by state portion, are ranked in order
of highest inequality to greatest equality, together with the rankings of per
capita expenditures of ARC total funds. Using Spearman's rank-order cor
relation, there appears to be no relationship between distributional equity
and the intra-regional allocation of ARC funds. (R = -.01). It appears that
distributional questions were not an implicit objective of ARC policy during
the period of time examined.



Table II. Per Capita Allocations of Total ARC Funds and Non-Highway
Funds, By State, 1965-1970

State Portion Per Capita
Total Funds

(2)

Per Capita
Non-Highway funds

(3)

Alabama .43 (6)* $23.24 (11) $17.45 (9)
Georgia .40 (8.5) 55.55 (7) 38,37 (5)

Kentucky .50 (1) 166.16 (2) 40.89 (4)

Maryland .37 (10.5) 189,79 (1) 60.71 (T)

Mississippi .49 (2) 38.67 (10) 25.37 (8)

New York .37 (11.5) 10.15 (13) 17.00 (10)
North Carolina .34 (13) 63.72 (5) 27.34 (6)
Ohio .42 (7) 61.61 (6) 27.23 (7)
Pennsylvania .35 (12) 21.75 (12) 11.36 (13)
South Carolina .40 (8.5) 52.64 (8) 41.74 (3)

Tennessee .44 (4.5) 46.58 (9) 16.36 (11)
Virginia .44 (4.5) 133.40 (3) 47.00 (2)
West Virginia .46 (3) 103.87 (4) 19.52 (12)

Rank Correlations

(Spearman) Col. 1 -
Col. 1-

R = -.01
R = -.01

Numbers in Parenthesis are the ranks.

Source: Col, 1 from Table 5. Col. 2 and 3 from Robert D. Britt, "The App-
alachian Regional Development Program, " Growth and Change Vol. 2 (July.
1971), p. 5, Table 2, and The Appalachian Regional Commission Annual Re-
port, 1970.



COMPOSITION OF ARC FUNDS AND INCOME DISTRIBUTION

It has been argued by Hansen and others, that the composition of pub
lic expenditures in Appalachia will affect the rate of economic growth. ̂ More
specifically Hansen argues that social overhead capital investments (SOI),
which are human capital development oriented, such as education and demon
stration health projects, will have a more positive effect on economic growth
than the economic overhead investment {EOI)projects such as highway develop
ment. Again, we do not attempt to validate or invalidate the thesis, although
it has been noted recently that highway expenditures in Ozarkahave had very
little influence on the rate of growth in per capita incomes. In the event
that the thesis is valid, it behooves us to consider whether the SOI outlays

have been allocated in sucha manner as to have the greatest effect on income
distribution eventhough total per capita expenditures have not. In short,have
the largest per capita expenditures for SOI gone to the states with the highest
Gini coefficients?

In column 3 of Table 2 per capita nonhighway expenditures are given
together with their ranks. Nonhighway expenditures are being used as a proxy
measure for social overhead investments (SOI). The rank-order correlation

between per capita nonhighway expenditures andthe measures of distribution
al equity is again extremely low. This again suggests that the portion of the
ARC funds that would tend to have the greatest impact on distribution were
not being allocated in such a way as to reflect an implicit or overt concern

with distribution.

It is recognized that these estimates are very provisional and do not
reflect the entire picture for Appalachia. Other federal funds dealing with
social overhead investments are made, in the region, and these funds may

take the distribution of income more into account. Additional evidence on the

existing adequacy of such items as health facilities, vocational education, and
other SOI-type projects need to be taken into account in the additional allo
cation of funds. What is suggested by this brief excursion into the ARC ex

penditures is an apparent lack of relationship between these funds and intra-
regionalvariations in the distribution of income. Whetheror notthis neglect
is justifiable is a subject for much greater research, and a topic which we
are currently pursuing.

The purpose of this paper is mainly exploratory in nature. It is felt

that a significant area, the distribution of income both between Appalachia
and the rest of the U.S. and within the Appalachian region itself, has been
a neglected factor in regional development policy. In view of recent social

movements in the United States, this omission seems particularly glaring.
While the available evidence on the degree of distributional equity in Appal
achia is sketchy and subject to considerable degrees of interpretation, the
meagerness of data should not blind us to the potential importance of the is-

What we have suggested in this paper, is a tendency for the Appalachian
Regional Development Act to ignore distributional equity, and possibly through
a concentration of EOI projects, to foster tendencies toward greater inequal

ity. Even those expenditures made in the SOI area are not allocated to the

state with the greatest inequality "problem". Since our limited evidence sug
gests that Appalachia had a greater degree of equality in the distribution of
income than the U.S. , such a tendency may be inconsistent with attempts to

raise the overall standard of living of the residents. Additional evidence will
have to be brought to bear on the question before any frim conclusions are
possible.
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