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A NOTE ON THE PUBLIC SECTOR OF THE
COASTAL PLAINS*

Robert P. Strausst

1. INTRODUCTION

For sonre time the Coastai Piains region, encompassing the eastern parts of
North Carolina, South Carolina, and Georgia, has been considered a separate
economic region. Such a dctermination has been made by comparing private sec-
tors in the various states. In this study, we shall cxamine the public sector of the
Coastal Pleins to dctermine if it is in fact different from public sectors in other
regions of thc tI.S. In so doing, rve shali specify a utility maximizing rnodel for tho
public sector and compare and u,nalyze the rcsulting response parameters.

Ascertaining rvhether the public behaves differently in the Coastal Plains is
important because should rve find no statistical differences among regions, then we
may infer that thc role of thc public sector in the Coastal Plains has been thc sarne
as in other rcgions. If in fact social overhead capitai is being built in thc Coastal
Plains in thc same fashion as in other, morc developing rcgions, then the absence
of rapid economic grorvth must be attributed to factors other than social overhead
capital. The presumption here is that social overhead capital is an important de-
terminant of cconomic grorvth. In point of fact, clata limitationsr rvill allorv us to
drarv only tcnl,ativc conclusions about l,he diffcrences or simiiarities between
regions, ancl subsequcnt infercnces about the prescribed role of the pr.rblic sector
in the Coastal Plains must then be indirect and tentative in turn. Nonetheless, the
methodology to be employed and empirical *'ork to be generated seem sufficiently
interesting to justify the eflort.

2, A THEORY OF THE PUBLIC SECTOR

To begin the analysis, rve must first specify a theory of horv the public sector
works. We utilize a model due to Henderson [2].' The local unit of interest is tho
population of a county. Collective decisions are democratically made by that
population's elccted representatives. We hypothesize that observed expenditure

* ' I 'hc aut ,hor wishes 1o t l r r rnk t i rc  I r rst i tute for  Reserrrch in the Soci : r , l  Scicrrces and thc
Lorr  I la l r is  I )ata Center for  their : rss istance in processing the 1962 Countv and Ci tv Data t rpe.
Fnnr l ins fcrr  th is rcserrch is  f rorn I , IDA Grant  O.D.I i .  224-G-( \8.12.

t  Assistant  Prc.r fessor of  l )cot tomics,  LTnivers i ty  of  North Crrro l inn.
1 We trc l i rn i ted in having only 1962 cross-scct iorr : r l  da, t r r  r rnci  in rs ing only totr l  govern-

mental  expcndi tures;  however,  thc expendi ture i tem, f rom the 19{ i2 Census of  Governments,
inc ludcs al l  capi ta l  out iays.

2 l'he development in the t,cxt, follows Henrlcrson [2].

Date received:  Decernber,  1070; revised,  N[ay,  1971.
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and tax decisions may be explained as if they were the result of maxlmizillg a com-
munity welfare function subject to a budget constraint.

The elected representatives of the county select expenditure and tax levels.
These decisions are influenced by personal income levels, population size, and
revenues from higher levels of government. Citizens of the community derive satis-
faction from two types of expenditures: public expenditures (G) and private ex-
penditures (X). The latter are defined as personal income less local taxes and thus
include state and federal taxes as well as consumption and savings.

Denoting ordinal welfare of the community asW, we express welfare as a con-
vex function of per capita public aud private expenditure levels (G and X):

( 1 )  W :  ( o o *  a r Y  * a r ? N S *  a a P ) l o g . G * X

where ts is per capita personal income, ?.MS is per capita intergovernmental trans-
fers to tho locale, and P is population.

Local expenditures are limited by available tax revenues and ability to borrow.
The usual accounting identity between expenditures and revenues may be restated
to account for intergovernmental revenues or transfers to a locale (a nontax source
of revenues) and borrowing:

(2) T : g(G - rnrs)
where ? is local per capita taxes and G and ?ifB a,re defined as before. If ta:res
plus transfers equal expenditures, then F must equal one. If debt is incurred, then
P will be less than unity.

We may define debt (D) explicitly:

D : G _ T _ ?.tfS : (1 _ p)(C _ n).

Local ta:res, ?, equal (Y - X), where it is understood that X encompasses con-
sumption, saving, and federal and state taxes. Substituting this into Equation (2),
wehave y _ X : B(G _ ?ifg) or

(4) X + pG: Y + p?nfS.

The left-hand side of Equation (4) relates expenditures to income sacrifice. Each
dollar of private expenditure utilizes a dollar of income. Each dollar of local ex-
penditures, however, requires a sacrifice of only B dollars for local taxes with the
remainder of ( I - B) dollars coming from new debt. Intergovernmental transfers
are converted to an income equivalent on the right-hand side of Equation (4).

We assume that elected representatives choose values of G and X that maxi-
mize welfare subject to resource limitations, i.e., maximize Equation (1) subject
to Equation (4). Forming the Lagrange function:

( 5 )  L :  ( a o * o t Y ] - a z T N S  * a l P ) l o g , G +  X -  I ( X +  A G - Y  -  P R )

and setting AL/AG : AL/AX : 6L/ilt. : 0.

(3)

^r t^n (ag I a1Y * az?NS a cf)aL/aG: f f - Ip :0

aL /ax -1 - r :0
aL / i l \ :X+pG-Y-BB:0 .
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c:T*tr+ftrtrs*ff,
( 7 )  X :Y -p (G-?NS) .

Second order conditions for a constrained maximum welfare
Equation (1) be convex. Differentiating Equation (1) totally and
Equations (6) and (7) we have:

a2x
aG2

( a s l a r Y * a r ? N S l a f )

We presume that both G and B will be greater than zero for any reasonable inter-
pretation to be made. Henco fulfillment of first order conditions [i.e., Equation
(6)l implies optimal values for G and B.

3. DATA BASE AND STATISTICAL TECHNIQUES

Data for the empirical estimation of Equations (2) and (6) are from the [I.S.
Bureau of the Census [3] and refer to 1962 counties. Per capita 1962 values of G,
TNS, Y and ? were derived as follows. First, 1962 population was created by
taking 1960 population and extrapolating to 1962 under the assumption that the
1960 to 1965 increase rvas smooth. Denoting the increase in population from 1960
to 1965 as CHGICHG - (Ptruu X Prcuo)/Plrcoo], 1962 population then is:3

(S) Paz : P6o(1 + CHG)2|6.

The census data provide 1962 total expenditures, 1962 intergovernmental trans-
fers, and 1962 local taxes. Dividing each by Pu, yields the desired per capita figures.
Per capita income was obtained by assuming that 1959 aggregate county income
changed in the samo fashion as population. Thus Isz was calculated by creating
an aggregate 1962 income figure and then dividing it by Poz .

Since the unit of analysis is the county, G includes all expenditures across all
governmental units up to and including the county. Similar remarks hold for ts,
TNS, T and P. To simplify notation below, we merely subscript the variables with
i to denote the ith county in 1962.

We now rewrite Equations (6) and (2) stochastically:

37r

(6 )

require that
substituting

G'
:firo

(e)

(10)

*,:7*7",*tro,+ffr,+u,
Tt  :  p (G ;  -  R ; )  *  u ; ,

where ut an.d ud a,re random disturbance terms with zero means and constant vari-
ances. Furthermoro E(u;a;) : 0, since rve have replaced G in Equation (10) with
d. We shall then estimate Equations (9) and (10) bv two stage least squares.

3 Assume P compounds at unknown annual rate, r, and assume CHG is known: (a) Puu :
( l  *  r )6Poo ;  (b )  (Paa-  Pa i /Pao:  CHG,  or  (c )  P66:  Peo(1  +  CI IG) .  Thrs  (d )  Pao1 *  CHG)
:  ( 1  + r ) 6 P o o a n d ( e )  ( 1  * r ) 6 :  ( 1  + C H C ) ; r :  ( 1  * C H G Y t t  -  l .  ( f )  P 6 2 :  ( L l  r ) ' P a o ;
Per  :  F  +  (1  +  CHGl t r t  -  l l ' !Poo.  There fore  Ps ,  :  ( l+  CHG)z |5  P60.
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To ascertain if there are regional differences in public expenditure behavior we
first divide the Coastal Plains and all other geographic regions of interest into ur-
ban and rural counties. We define an urban county to be one with more than 100,000
population in i962 in consonance with the 1960 census designation of SMSA-
County.a

To test for regional differences, we test for the equality of regression coeffi-
cients of Equations (9) and (10). (See Chow [1].) Our null hypothesis,I/e, is that
the urban Coastal Plains is the same as urban counties in other regions. Let SS
be the residual sums of squares from a least squares regression and let there be i
Coastal Plain counties and j counties in the other region of immediate interest.
Also let k be the number of parameters being estimated. It can be shown that llo
may be tested by computing the following test statistic:

(  1 1 ) f i . .  . _
'  k , t + 1 - : h  

-
ISS;+ i -  (SSi *SSn) l / / c

( S S ; + i ) / ( i + i - 2 k )

Wc thus pool e * 7 counties, compute ,S,S;+i , and then scparate the counties into
i and j parts anrl compute SS; and SSj. If F > F.ou, rve reject 110 and infer that
the Coastal Plains is significantly different in public cxpenditure or tax behavior.

The hypotheses \4,e test are as follows:

TABLE l: Null Hypotheses to be Tested

Types of ComparisonEo

C P :  S .
C P : N E
C P : N C
C P : W

: r l l ,  urb:r r r ,  rural
ur l rat l ,  rura. l
urbalr ,  r r r ra l
ur l la,n,  rur : r l

"  l fhe 
"Sout,h excludes t ,he Coastal  Pla ins (C1)) .

4, BMPIRICAL RESULTS

Table 2 presents the F test results for the various hypotheses. We find that
Coastal Plains public expenditure and tax behavior are significantly different from
the South overall, but when we compare the urban Coastal Plains with the urban
South, no difference in expenditure behavior occurs, though differences in tax
behavior occur. The rural Coastal Plains is significantly different from the rest of
the rural South in terms of public expenditure and tax behavior.

Interestingly, the urban Coastal Plains is similar to the urban Northeast and

rRegion definit ions fol low usual Census o{ Populat i t-rn de{init ions. Norlh East (NE):
Corrnecticut, n'{aine, n{assachusetts, New Hanpshire. llhode Isiand, Vermont, Delaware, New
.Iersey, New York, and Pennsylvarria. Norlft, Central (,\tC): Illinois, Indiann, Michigan, Ohio,
Wisconsin, Ion'a, Kansas, n{inncsota, .VIissouri,  Nebraskl.  North l)akota, and South Dakota.
West: Arizona, Colorado, Idaho, Montana, Nevada, New N{exico, Utah, Wyoming, Culi fornia,
Oregon, und Washington. Soull i . 'Virginia, Alabama, Ark:uisas, Florida, Louisiana, Mississippi,
Texas, Kentucky, Maryland, Oklahoma, Tennessee, West Virginia, and all of Georgia, North
Carolina and South Carolina ercept lbose counties enumerated es being in tbc Coastal
Plains. (These counlies are l isted in the Appendix.)
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TABLE 2: Tests of Equality of Regression Coeflir:ients betrveert
the Coastal Plains ancl other IJ.S. R,esions

Expenditure Tax Equation
Dquatiou F

F

d o

CP't1 :  S*11 i ] ' , i is ' '  20.1* i

C P u , i , ' , :  S u ' r , . o  . 9  1 6 . 0 * *

CP.u. . r  :  S. , "or  l j . ( i * "  :10.4 '  *

CP,,r ,^"  :  rY.Uu"t""  .5 .9

CP ,u " t  :  l t 'D ,u ,u t  7 . ' l * '  30 .4 * *

CPu , r , " ^ :  i -Co .6 , ,  2 . 1+  9 .1 ' * r '
cP ,u ,u t :  N ( , " u . " r  52 .0 * .+  153 .4 * *

CP ' , r uo  :  Wu , l ' n  1 .1  1 . : l

c l " u ,o t :  I l l , o , ^ r  l : 17 . : i * *  15 .1 . ( ; * *

+ l ie jcct , I {s r t  t , } rc 90 l lcrce t r l  lcvel  buI  I roL r i t ,  ihc 115 pcrccrr l .  icvel .
*+ I i .c jcct  JIo l t ,  the 9{)  peleent  con{ idenco lovcl .

ulbanWest and similar to the urban North Ccn{,r'll in cxprrnditrlrcs. IIoucvci, the
rural Ooastal Plains is quite different in cxpcnditurc &nd tax beliavior frorn the
rural sections of the Northeast, North Ccntral, and Western regions. With regald
to the tax equation in urban regions, rve find thc urban Coastal Plains similar to
the ulban \Yest and Northeast and clissirnilar 1,o 1,lie urban South ancl North Cen-
tral regions.

To highlight thcse consistent rural differences in expenditure and tax behavior,
we examine the underlying expenditure equations. Table 3 presents the rural equa-

TABLE 3: Rural Public Expencliture Equations for Selected
Regions in the tI.S., lg62

(Standard Errors in Parentheses)
G, : 0o * |rYi * ?zTNS; * |aP; * e;

I I ^

equation nilio,l 0o 01 0z 6t R2 po

(1) cP 2.32 .04527 1.12993 .00007 .42 119.46
(.00839) (.11520) (.00009)

(2) S 99.16 -.0090 .62444 -a .06 135.98
(.00119) (.07216) (.00008)

(3)  NE -106.84  .14722 1 .26513 - .00055 .67  198.94
(.0lee5) (.0e102) (.00017)

(4) w 138.68 .00092 1.24185 *.00035 .48 257.t6
(.00037) (.068e8) (.00019)

(5) NC 82.65 .05310 .89667 *.00067 .40 197.34
(.00432) (.4116) (.00008)

G; : per capita 1962 local public expenditures, ith county,
yi : per capita, 1962 income, ith county,

?NSi : per capita 1962 intergovenmental transfors, ith county,
Pi : 1962 population, ith county, and
//c : rnean per capita 1962 local public cxpenditures for a region

" less than I X 1016.
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TABLE 2: Tests of Equality of Regression Coeflicients betlreen
the Coastai Plains and ottier Lr.S. Resions

Expenditure Tax [quation
Dquat iou F

F

IIo

CP"1r :  5*t t
CPu,u '"  :  S ' , ruu
CP,u , ' t :  rS , ' , a r
CPu , r , . ^  :  I Zu . t "
C1' ,u.or  :  N.U.u,or
C/'u.r,u" : r\ C'.uoo
C 1 ' , u . u r :  N C , u . " i

C1'u,ruo:  I t r lo. r ,u '

CP,u,^r  :  W," ," r

i J . 5 E ' '  2 6 . 1 * +
. { }  1 6 . 0 * "

f l . 0 * {  3 0 . 4 * +
. o  . v

7 . 7 * 4  3 0 . 4 { *
2 . 1 *  9 . 1 ' ' ' '

{ t2 .0* " '  153 .4**
1 . 1 I . : i

l : 17 . : l * 4  l 5+ . ( i * *

*  l ic ject  1Io . r . t  the 00 percent ,  levei  but  t roL rr t ,  ihe ' i ) i r  pcrccrnt ,  lcvel .
**  I l .c jcct  l -10 rL l  the {) l )  pelcerr t  conf idcncc levci .

urbanWest and similar to the urban North Ccntlal in cxlNrnditures. Ilor'over, 1he
rural Coastal Plains is quite clifferent in cxpcnditurc and tax beliavior from the
rural sections of the Northeast, North Ccntral, and lYestern regions. With regard
to thc tax equation in urban regions, rve find thc urba,n Coastal Plains sirnilar to
the urban Wcst and Northeast a,ncl dissirnilar 1,o the urban South and North Cen-
tral regions.

To highlight these consistent rural differences in expenditure and tax behavior,
we exa,mine the underlying expenditure equations. Table 3 presents the nual equa-

TABLE 3: Rural Public Experrditurc Equations for Selected
Regions in the U.S., 1962

(Standard Errors in Parentheses)
G, : 0o * |rYi I ?zTNS; * ?aPt l e;

I T .
EOuation Oflion 0s 0t 0z 0t I( po

(1) cP 2.32 .04527 1.12993 .00007 .42 119.46
(.0083e) (.11520) (.0000e)

(2) s 99.1ri  - .0090 .62444 -a .06 135.98
( .o0 l1e)  ( .07216)  ( .00008)

(3) NE -106.84 .t4722 1.26513 -.00055 .67 198.94
(.0ree5) (.0e102) (.00017)

(4) w 138.68 .00092 1.24185 -.00035 .48 257.16
(.00037) (.068e8) (.0001e)

(5) NC 82.65 .05310 .89667 *.00067 .40 197.34
(.00432) (.4116) (.00008)

Gi : per capita 1962 local public expenditures, ith county,
r i  :  per capite 1962 income, f th county,

?NS; : per capita 1962 intergovenmental transfors, ith county,
Pr : 1962 population, ith county, and
/16' : rnean per capita 1962 local public cxpenditures for a region

' less than 1 X 1(f.
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tions for the Coastal Plains and the other regions used for comparisons. The right-
most column in Table 3 clearly shows that average rural per capita expenditures in
the Coastal Plains are by far the lowest of the five regions being compared. Sec-
ondly, it is quite apparent that each vector of d's is different from the set of Coastal
Plains coefficieuts; compare Equation (f ) with Equations (2) through (5).

Another dollar of per capita income leads to quite different increments in
public expenditures. In the rural Coastal Plains, 4.5 cents will be spent compared
to 14.7 cents in the Northeast, .09 cents in the West and 5.3 cents in the North
Central region. This much lou'er response in the rural West is offset by a very large
response to intergovernmental transfers. A dollar of intergovernmental transfers
to the rural West leads to 1.24 dollars of expenditures, i.e., an additional 24 cents
will be spent beyond the dollar transferred to the locale. This contrasts to a 13 cent
increment beyond the dollar transferred in the Coastal Plains.

5. CONCLUSIONS

We have seen that the urban counties in the Coastal Plains exhibit rather
similar public sector expenditure behavior when compared to other regions of
interest. While average per capita income is lower in these counties than iu the
other regions, the differences are not as large as they are when we compare mral
per capita incomes for the Coastal Plains to other regions. To the extent we are
willing to connect causally the disparities in public expenditures with income dis-
parity, we may infer then that a larger role for the rural public sector may hasten
growth. An optimal strategy would require in"formation about the payoffs from
various expenditures-something this study has not analyzed. It may be that the
mix of expenditures is suboptimal as well as the level in the rural Coastal Plains.
Extension of this interregional comparison methodology to particular expenditure
items would shed light on this question.

APPENDIX: Counties in the Coastal Plains

Georgia

Appliug
Atkinson
Bacon
Baker
Ben Hill
Berrien
Bibb
Bleckley
Brantley
Brooks
Bryan
Bulloch
Burke
Calhoun
Camden

Candler
Charlton
Chatham
Chattahoochee
Clay
Clinch
Cofiee
Colquitt
Cook
Crawford
Crisp
Decatur
Dodge
DooIy
Dougherty
Early
Eshols

Effingham
Emanuel
Evans
Glascock
Glynn
Grady
Houston
frwin
Jeff Davis
Jefferson
Jenkins
Johnson
Lanier
Laurens
Lee
Liberty
Long
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Lowndes
Mclntosh
Macon
Marion
Miller
Nlitchell
NlontgomerY
Muscogee
Peach
Pierce
Pulaski
Quitman
RandolPh
Richmond
Schley
Screvan
Seminole
Stewart
Sumter
TattnaII
Taylor
Telfair
TerreII
Thomas
Tift
Toombs
Treutlen
Turner
Twiggs
Ware
Washington
Wayne
Webster
Wheeler
Wilcox
Wilkinson
Worth

North Carolina

Beaufort
Bertie
Bladen
Brunswick
Camden
Carteret
Chowan
Columbus
Craven
Cumberland
Currituck
Dare
Duplin
Edgecombe
l'ranklin
Gates
Greene
Halifax
Harnett
Hartford
IIoke
Hyde
Johnston
Jones
Lenoir
Martin
Nash
New Hanover
NorthamPton
Onslow
Pamlico
Pasquotank
Pender
Perquimans
Pitt
Robeson
Sampson

Scotland
Tyrrell
Vance
Wake
Warren
Washington
Wayne
Wilson

South Carolina

Aiken
Allendale
Bamberg
Barnwell
Beaufort
Berkeley
Calhoun
Charleston
Chesterfield
Clarendon
Colleton
Darlington
Dillon
Dorchester
Florence
Georgetown
Hampton
Horry
Jasper
Kershaw
Lee
Lexington
Marion
Marlboro
Orangeburg
Richland
Sumter
Williamsburg
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