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Wage Rates, Employment Levels and 
State and Local 

Government Expenditures For Health 
and Education: 

An Analysis of Interstate Variations 

Roy W. Bahl and Richard D. Gustely 

Because of a growing concern with equalization in the provis:LOn 
of human services, the substantial variance among and within American 
states in per capita health-hospital and education expenditures has 
received much serious empirical analysis. The major policy implica­
tions of interstate analysis are clear and well known: how much and 
what kind of federal assistance is necessary to effect an equalization 
of service levels, and what kinds of state-local government adjust­
ments ought to be required as a condition of receiving this assistance. 
The research question underlying these policy concerns is threefold: 
(1) What is the magnitude of the interstate variations? (2) What are
the determinants of the interstate variations? and (3) How are local
expenditure levels responsive to federal assistance (i.e., are grants
stimulative, neutral or substitutive)?

The intent in this paper is to address these research questions 
in the context of an analysis of interstate variations in education 
and health-hospital expenditures. While past studies have generally 
dealt with per capita expenditures as the variable to be explained, 
and primarily with a set of demand or needs factors as the determi­
nants, this analysis will consider the wage rate and employment level 
components of expenditures, and will examine both demand and cost 
factors as determinants, as well as the effects of federal assistance. 
The arguments for approaching the analysis this way are numerous, 
e.g., public sector wage rates and employment levels do not respond
to the same factors, or, if they do, they do not respond in the same
fashion; if federal grants are stimulative of local expenditures, it
makes a difference (in terms of equalization goals) as to how this
stimulation is divided between increased employment level and in­
creased wage rate.
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The balance of thi.s paper is divided into four parts. The actual 
interstate variations i.n employment, wage rates, and expenditures for 
the education and health-hospital functions are examined, since the 
explanation of such variance is at the heart of this effort. The 
historical approach to studying the determinants of education and 
health-hospital expenditures is then reviewed and an alternative model 
offered. The results of an empirical test of this model are presented. 
The concluding section suggests policy results and future research 
directions. 

The scope of this analysis is limited. Only current expenditures 
for educ at ion and heal th-hospitals are considered, and no breakdown 
of current nonlabor expenditures is attempted. Moreover, while educa­
tion data were broken clown into local schools and higher education, 
with a further subclassification of instructional personnel, health 
and hospital expenditures could not be similarly broken down. Because 
of this, the analysis below emphasizes the education function. All 
data have been taken from U.S. government publications.1 

The Structure Of State-Local Government Labor Costs 

The analysis begins with the interstate variations in the level 
and structure of education and health-hospital expenditures. The dis­
tribution among states of average wages and of employment and expendi­
tures per 1,000 population is examined. Then regional differences in 
these variables are analyzed by comparing the means and coefficients 
of variation (CV)2 for the four Census regions with those of the 
United States as a whole. 

Table 1 shows the mean, coefficient of variation and range of 
the dependent variables for the 50 states in 1971. A number of clear 
patterns emerge from these data. First, average wages are highest in 
higher education, followed by local schools, and then health and hos­
pitals. Second, per capita employment and expenditure levels are 
both greatest for the local schools function, followed by higher,

1. U.S. Department of Commerce, The Bureau of the Census. Govern­
mental Finances in 1970-71, Series GF71-No.5 (Washington, D.C.:
U.S. Government Printing Office, 1972); Public Employment in
1971, Series GE71-No.l (Washington, D.C.: U.S. Government
Printing Office, 1972); Census of Population: 1970 (Washington,
D.C.: u.s:. Government Printing Office, 1971); and U.S. Department
of the Treasury, Fiscal Service - Bureau of Accounts, Federal 
Aid to States: Fiscal Year 1971 (Washington, D.C.: U.S. Gov­
ernment Printing Office, 1972). 

2. The coefficient of variation, the standard deviation as a percent
of the mean, is a measure of relative variation.
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The balance of thi.s paper is divided into four parts. The actual 
interstate variations i.n employment, wage rates, and expenditures for 
the education and health-hospital functions are examined, since the 
explanation of such variance is at the heart of this effort. The 
historical approach to studying the determinants of education and 
health-hospital expenditures is then reviewed and an alternative model 
offered. The results of an empirical test of this model are presented. 
The concluding section suggests policy results and future research 
directions. 

The scope of this analysis is limited. Only current expenditures 
for educ at ion and heal th-hospitals are considered, and no breakdown 
of current nonlabor expenditures is attempted. Moreover, while educa­
tion data were broken clown into local schools and higher education, 
with a further subclassification of instructional personnel, health 
and hospital expenditures could not be similarly broken down. Because 
of this, the analysis below emphasizes the education function. All 
data have been taken from U.S. government publications.1 

The Structure Of State-Local Government Labor Costs 

The analysis begins with the interstate variations in the level 
and structure of education and health-hospital expenditures. The dis­
tribution among states of average wages and of employment and expendi­
tures per 1,000 population is examined. Then regional differences in 
these variables are analyzed by comparing the means and coefficients 
of variation (CV)2 for the four Census regions with those of the 
United States as a whole. 

Table 1 shows the mean, coefficient of variation and range of 
the dependent variables for the 50 states in 1971. A number of clear 
patterns emerge from these data. First, average wages are highest in 
higher education, followed by local schools, and then health and hos­
pitals. Second, per capita employment and expenditure levels are 
both greatest for the local schools function, followed by higher,

1. U.S. Department of Commerce, The Bureau of the Census. Govern­
mental Finances in 1970-71, Series GF71-No.5 (Washington, D.C.:
U.S. Government Printing Office, 1972); Public Employment in
1971, Series GE71-No.l (Washington, D.C.: U.S. Government
Printing Office, 1972); Census of Population: 1970 (Washington,
D.C.: u.s:. Government Printing Office, 1971); and U.S. Department
of the Treasury, Fiscal Service - Bureau of Accounts, Federal 
Aid to States: Fiscal Year 1971 (Washington, D.C.: U.S. Gov­
ernment Printing Office, 1972). 

2. The coefficient of variation, the standard deviation as a percent
of the mean, is a measure of relative variation.
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education and health and hospitals. Third, and most important, is 
that less variation generally is shown in average wages than in either 
per capita employment or per capita expenditures, and less in local 
schools (for all variables) than in either of the other two functions. 
This implies that there is considerably more to explain in an analysis 
of per capita employment levels than in an analysis of wage rate levels 
This pattern would support a thesis that either collective bargaining 
or some national demonstration effect has reduced interstate wage rate 
disparities in these functions. The major discretionary element in 
state-local government expenditures would then be employment level, 
and the expenditure response to interstate variations in "need"--
as found in earlier studies--primarily an employment response: 

In order to analyze further this variation, comparisons are made 
among the four Census regions in table 2. The variable "region" may 
reflect a number of influences--per capita income, urbanization, con­
centration of poverty--and these comparisons may illustrate the in­
fluence of that myriad of factors. Nevertheless, a comparative 
regional analysis, such as that made here, would seem justified on the 
grounds that remedial public policies often tend to be region-oriented 
and may or may not take overlapping factors into account. 

There are strong patterns of regional disparity in per capita 
expenditures and employment and in average wage levels. In general, 
the highest wages are paid in the east and the lowest in the south; 
however, both per capita employment and per capita expenditures tend 
to be highest in the west. Per capita employment tends to be lowest 
in the east, and per capita expenditures lowest in the south. 3 While 
it is not possible to draw precise inferences from such a comparison, 
patterns clearly differ. For example, wage rates in the east and 
west are relatively high, as might be expected, but employment levels 
in the east appear to be the lowest of any region. Whether this is a 
result of eastern operational efficiency--e.g., some form of scale 
economies--or of a more stringent budget constraint is worth 
exploration. 

A comparison of the coefficient of variation for each region 
with that for the U.S. allows analysis of the relative amounts of 
intraregional dispersion (see table 3). In average wages, the 
dispersion is generally above the national average, and greatest, 
in the west. On the other hand, southern states are more 

3. To determine whether the differences among these regions were
significant, a one-way analysis of variance was carried out.
As may be seen from the F statistic presented in table 1, a
significant regional pattern is evidenced. However, this
finding should be interpreted with caution because of the
necessary but questionable assumption that the variance
within regions be equal.
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education and health and hospitals. Third, and most important, is 
that less variation generally is shown in average wages than in either 
per capita employment or per capita expenditures, and less in local 
schools (for all variables) than in either of the other two functions. 
This implies that there is considerably more to explain in an analysis 
of per capita employment levels than in an analysis of wage rate levels 
This pattern would support a thesis that either collective bargaining 
or some national demonstration effect has reduced interstate wage rate 
disparities in these functions. The major discretionary element in 
state-local government expenditures would then be employment level, 
and the expenditure response to interstate variations in "need"--
as found in earlier studies--primarily an employment response: 

In order to analyze further this variation, comparisons are made 
among the four Census regions in table 2. The variable "region" may 
reflect a number of influences--per capita income, urbanization, con­
centration of poverty--and these comparisons may illustrate the in­
fluence of that myriad of factors. Nevertheless, a comparative 
regional analysis, such as that made here, would seem justified on the 
grounds that remedial public policies often tend to be region-oriented 
and may or may not take overlapping factors into account. 

There are strong patterns of regional disparity in per capita 
expenditures and employment and in average wage levels. In general, 
the highest wages are paid in the east and the lowest in the south; 
however, both per capita employment and per capita expenditures tend 
to be highest in the west. Per capita employment tends to be lowest 
in the east, and per capita expenditures lowest in the south. 3 While 
it is not possible to draw precise inferences from such a comparison, 
patterns clearly differ. For example, wage rates in the east and 
west are relatively high, as might be expected, but employment levels 
in the east appear to be the lowest of any region. Whether this is a 
result of eastern operational efficiency--e.g., some form of scale 
economies--or of a more stringent budget constraint is worth 
exploration. 

A comparison of the coefficient of variation for each region 
with that for the U.S. allows analysis of the relative amounts of 
intraregional dispersion (see table 3). In average wages, the 
dispersion is generally above the national average, and greatest, 
in the west. On the other hand, southern states are more 

3. To determine whether the differences among these regions were
significant, a one-way analysis of variance was carried out.
As may be seen from the F statistic presented in table 1, a
significant regional pattern is evidenced. However, this
finding should be interpreted with caution because of the
necessary but questionable assumption that the variance
within regions be equal.
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Table 3. Coefficients of Variation for Public Employment Wages and 
Current Expenditure� for Local Schools, Higher Education 
and Health and Hospitals by Region: 1971. 

United s-:.:ates East Central \\'est 

Local Schools 

Average Wage 17. 7 12.7 
Average Wage--Instructional 

15.7 18.7 

Employment 1,000 
17.9 13. 7 17.l 19.3

per Populat.ion 11.9 
Employment per 1,000 Population 

11.1 12.8 9.8 

--Instructional 12.8 8.4 
Current ;:;xpenditures per 1,000 

14.2 11.8 

Population 22.5 20.2 13 .3 22.7 

Higher Education 

Average \\\::1ge 16.0 18.5 
Average Wage--Ir1structional 

11. 6 18.l

Employment per 1,000 Population 
llL3 16. 2 12 .8 17.5

Employment per 1,000 Population 
31.l[ 51.4 22.6 21.2 

--Instructional 31. 6 50.0 
Current Expenditures per 1,000 

28. 6 20.0 

Population 32.2 35.7 24.5 24.0 

Health ancl Hos12itals 

t1verc1ge Wage 20.6 11.3 
Er,1ployment 1,000 

15.8 2l[. 9 
per Population 30.4 

Current Expenditures 
36.6 18.2 36 . l[ 

per 1,000 
Populatj_on 33.0 51.5 22.5 32.4 

Source: 

Sou.t 

18.9 

16.4 

13 .9
25.0

23.7 

U.S. Department of Commerce The Burea f 
Finances in 1970-71 Series'GF7l N 

5

u O t�e Census, Governmental _
::::::-:::=���-:._:,:c:; _ _:___::..::_..'.._c;, · - o. (Washington D C · lJ S G 
ernment Printing Office 1972). cl U S 

' · · · • • ,ov-

The Bureau of the Censu; Publ: 
a� 1 

· · Dep�rtment of Commerce, 

No 1 (Washin t 
' ic mp oyment 10 1971, Series GE71-

. g on, D.C.: U.S. Government Printing Office, 1972). 
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ogeneous in average wage payments in higher education, while eastern

�:tes are most alike for health and hospitals. For per capita em­

\oyinent, the cl ��pers ion is g:neral�y l�rgest in the eas� and smallest 

f the south. I inally, the clispers :wn in current expenditures per 

f° ODO populat idn is greatest in the east and smallest in the south 

(higher :ducat ion) ancl the central region (local schools ancl health

and hospitals). 

In summary, the results reported above show that there is a great

deal of variation in state and local government wage, employment, and 

·expenditure rates among the 50 states. Moreover, a pattern of varia­

tion in these measures shows significant differences among regions. 

:such conclusions, however, shed little light on the underlying causes

of this variation. To determine whether or not these differences be 

attributed to particular economic or demographic differences among 
·· requires the formulation of an explanatory model of the level

public expenditures which relates such expenditures to their wage

and employment components and, through this relationship, to their 

underlying determinants. The formulation of such a model follows. 

The Model 

The impetus for developing a public employment model comes from 
the failure of the traditional determinants model to explain the process 
by which expenditure levels are affected by underlying causal factors. 
Accordingly, a brief statement of the nature of earlier expenditure 
models will highlight their differences from the present approach. 
A discussion of the alternative--a public employment approach--follows. 

The Determinants Of Health And Education Expenditures 

The literature explaining variations in education and health 
expenditures is voluminous and growing, and no attempt at a detailed 
summary will be made here.4- We will contrast the approach taken in 
these studies with our alternative model. 

4-. Reviews of the determinants literature are to be found in:

Roy W. Bahl, nstudies on Determinants of Public Expenditures: 

A Review, 11 in S. J, Mushkin and J. F. Cotton, ed., Federalism:

Grants-in-Aid and PPB Systems (Washington, D.C.: State-Local 

Finances Project of the George Washington University, 1968); 

Richard M. Bird, "The Determinants of State and Local Expendi­

tures: A Review of U.S. Studies, " working paper No. 6 907 

(Toronto, Canada: Institute for the Quantitative Analysis of

Social and Economic Policy, University of Toronto, 1969); and 

Gail Wilensky, "Determinants of Local Government Expenditures,"

in J. P. Crecine, ed. , Financing the Metropolis (Beverly Hills: 

Sage Publications, 1970). 
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Determinant studies of education and health-hospital expendi­
tures are positive rather than. normative analyses in that the objec­
tive is to identify and measure the relationship between existing 
expenditure levels and the levels of a set of "explanatory" factors 
within the jurisdiction. The technique most often used is single 
equation regression on a cross-section of data, with per capita ex­
penditures the most common dependent variable. If a statistically 
significant relationship is found between an explanatory variable 
and per capita expenditures, the variable is argued to be a "deter­
minant" of the spending level for that function, and, consequently, 
is one factor to which the interstate variance may be ascribed. 

The explanatory factors used in education expenditure studies 
have included at least three general kinds of influence: measures of 
ability to pay and/or service level demand (e.g., per capita income); 
measures of needs or requirements (e.g., per capita enrollments or 
enrollments per square mile); and measures of external assistance 
(e.g., federal grants). Significant relationships have been uncovered 

for each of these factors and significant proportions of the variance 
in per capita education expenditures have been explained.5 

Such results are of limited policy usefulness, however, unless 
the process by which expenditures are influenced by these variables 
is uncovered. Consider the use of per capita income as an independent 
variable. Conceptual and econometric difficulties aside, underlying 
these studies is an assumption that sociological, economic or demo­
graphic variables such as per capita income indicate community pref­
erences, and somehow these preferences get revealed in expenditure 
levels. A partial relationship between per capita education expendi­
tures and per capita income is therefore interpreted as responsive­
ness of the expenditure amount to preferences of the jurisdiction's 
residents. However, the expenditure change induced by such a change 
in per capita income may result from increased employment, increased 
teachers' salaries or increased expenditures on equipment and supplies. 
Moreover, if the expenditure increase was caused by increased teachers' 
salaries, for example, the interpretation of the significance of the 
per capita income variable may have more to do with the maintenance 
of parity between public and private sector wage rates than with a 
community preference for a particular level and form of education 
services. If, on the other hand, the expenditure change was induced 
by increased employment, the interpretation may well be the demand 
for higher quality education service through reduced student-teacher 

5. A particularly well conceived determinants analysis of education
expenditures, and a review of the earlier literature can be 
found in: Jerry Miner, Social and Economic Factors in Spending 
for Public Education (Syracuse, N.Y.: Syracuse University Press,
1963).
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. or addition of more specialty teachers. Clearly, the meaning
tt�e per capita income influence differs in these two cases. 

G. en this difficulty in interpreting and analyzing the process
h-i� expenditures are responsive to community, or state, char-

w �
c

ti·cs · or to federal assistance, an alternative approach would 
±eris , 
em necessary. 

Alternative Approach 

A model can be formulated to explain expenditure variations 

.1 taking account of the wage rate and employment level components

i s�ch variations. The model presented here is relatively straight­

rd involvincr separate equations to explain the level of wage 
rwa ' 0 

1 · h · b t t t 1 t s the level of employment and the re ations ip e ween o a 

:nditures and total labor cost. More specifically, the approach

� be described in four equations: 

,, 

\I/ 

A 

Ep 
A 

LCP 
A 

xP 

w 

f (Xi) (1) 

f (Zi, � (2) 

I\/\ WEP (3) 

f (L'C
p

) (I+) 

the average public sector wage rate 

the determinants of wage and employment levels 
respectively 

public employment per capita 

labor costs per capita 

current expenditure per capita 

Equation 1 estimates average wage levels as a function of ex­
ocrenous variables related conceptually to the average level of state­

l�cal government compensation in the education and he�lth-hospitals. 
functions. Equation 2 relates per capita employment in_t�ese fu�ctions

to the estimated wage and to a set of employment-determining variables. 
Equation 3 calculates per capita labor cost. Equation I+ links per 
capita expenditures to their determinants through the wage rate and 
employment level components. Again, a basic prob�em is the absence 

of a separate analysis of nonlabor current expenditures. 
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Before justifying the specific variables to be included in these 
estimating equations, an underlying assumption must be drawn about the 
public employment process (i.e., the process of state and local gov­
ernment wage and employment level determination). The supply curve 
of state and local government employment is assumed to be perfectly 
elastic. The justification for this assumption is twofold. If the 
publi: s:ctor is highly unionized, the wage might be set through the 
negotiation process, with the union giving wide latitude to the 
governmental unit to determine the level of employment. If public 
sector employees are not unionized, the government within bounds 
might hire any number of employees at the going, m�rket-determined 
wage. In either case, the assumption of a highly elastic supply 
curve seems justified. 

The demand curve is assumed to have a downward slope, based upon 
the usual assumption of diminishing marginal productivity of labor. 
This is _consistent with the operation of a local government budget
constraint. In extremely tight financial situations, govern�ental 
units might be constrained in money allotted to labor. Under these 
conditions, a given percentage increase in wages would result in 
the same percentage decrease in employment (a demand curve of unitary 
:lastic�ty), _ other factors remaining constant. A more likely situation
is one in which the constraint is not as tight so that a aiven per­
centage increa�e in wages causes employment to fall, but ;ot by the 

amount of the increased wage (an inelastic demand curve). 

The dynamics of the employment decision, given these assumptions 
about the slopes of the demand and supply curves can be described 
quite simply. The governmental unit takes the w�ge as given (determined 
by market and the negotiating processes) and hires workers to the point 
described by its demand curve . 

·· 

With this process in mind, and with the objective beina to estimate 
the determinants of stat e and local government wage and employment 
levels, these relationships should be specified in a form appropriate 
and amenable to empiric�l analysis. More specifically, five factors 
are seen here as determinants of interstate variations in the average 
wage (W):. �a) a "wage rollout" effect from the private sector; (b)
the bargaining strength of labor; (c) the level of federal assistance; 
(d) the level of resources available to the government· and (e)

"regional" factors. The choice of a set of measurable'variables to
� e�ve as proxy fo� these general factors is complicated by collinear­
ities and by particular variables representing a priori more than one 
factor. Per capita personal income (Yp) is included as a measure of 
the "opportunity wage," i.e., as proxy for the interstate variance in 
the. opportunity cost of accepting public sector employment. An alter­
native measure, average earnings of professional workers was also 
tri:d b�t rejected because of an almost perfect correlation with per 
�ap7ta 7nc�me .. Clearly, a problem with the per capita income variable

7
s i�s indication of resource levels available to the public sector; 

it will not be possible to disentangle the government income effect 
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the "wage rollout" effect on average public sector wages.6 The
hypothesis is that per capita income will not exert a positive 

on average wages. 

The rate of unemployment (U) is introduced as an explanatory 
which works against the operation of a favorable "wage roll­

effect, and is expected to show a negative relationship. That 
the extent to which higher private sector wages are transmitted 

government employees may be mitigated by the level of idle re-
in the state. The percent of private sector labor force 

•onized (7,) will serve as a proxy for union strength in the public
n�tor. A set of dummy variables for the four Census regions (R) 

=�e included, hopefully to account for some of the varia�ions due 
to nonquantifiable factors such as culture a nd style, which ma

7 
be

iJllportant determinants--particularly in the case of education. 

The resource base available for public use is partially included 
the personal income measure, but it is also reflected in federal 

variables. Ten different variables for federal assistance are 
used to measure the relative responsiveness of employment and wage 
rate levels to per capita federal aid variations. The federal as­
sistance categories considered here are listed in chart 1. The 
conceptual and econometric problems with using grants as an in­
dependent variable are well covered in the literature, 8 and the 
case against the conventional use of the grants variable is per­
suasive. Still, there is need to investigate the "grants effect" 
in this framework, and there is no clear demonstration in the 
literature that more sophisticated and appropriate estimation methods 
yield results markedly different from the "naive estimates" attempted 
here and elsewhere. In any case, the federal aid variables do not 
enter below as significant determinants. 

6. There are real problems with arguing an interstate relationship
between public and private sector wage levels, because of the
implication that the state area is somehow a local labor market.
The influence of such a rollout effect could be argued much more
persuasively in a metropolitan area context.

7. See Sherman Shapiro, "Some Socioeconomic Determinants of Expendi­
tures for Education: Southern and Other States Compared," Com-
parative Education Review 6 (October 1962): 160-166. 

--

8. See, for example: Edward M. Gramlich, "The Effect of Federal
Grants on State-Local Expenditures: A Review of the Econometric
Literature," in Proceedings of the Sixty-Second Annual Con­
ference of the National Tax Association (Columbus: National
Tax Association, 1970); and Elliott R. Morss, "Some Thoughts
on the Determinants of State and Local Expenditures," National
Tax Journal 19 (March 1966): 95-103.
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Chart 1. Federal Ass is ta nee Variables by Function. 

Local Schools 

Cooperative Vocational Education

Educational Improvement for the Handicapped
Elementary and Secondary Educational Activities
School Assistance to Federally Affected Areas

Hjgher Education 

Higher Education Activities 

Health and Hospitals 

Comprehensive Health Planning Services
Health Manpower Education and Utilization
Maternal and Child Health Services
Mental Health Research and Services
Regional Medical Programs

Source: U.S. Department of the Treasury Fi·s al s B f 
· , c ervJ.ce ureau o. Accounts, Federal Aid to States· F" 1Year 1971 (Washington D C . U S G 

. . isca 
Printing Office, 1972). · · · · • overnment

76 

77 

The final version of wage equation (1), then, is:

W = f(Yp, U, 7,, R, l\p) 

Yp per capita income 

u unemployment rate

z = percent labor force unionized

R regional dummy variables 

Ap per capita federal aid. 

(la) 

The demand :for labor function (the employment equation) is viewed 
:5 being related to five general factors: resource base of the govcrn­

nt, average wage levels, demand or needs factors, population distribu­
ion, and "regional" effects. Since it is difficult, statistically, 

to distinguish between the effects of ahilj_ty to pay and wage rate on 
labor demand, the average wage rate (W) must serve as a measure of the 
Internal resource base of the government as well as the_,price govern­
\nent pays for workers. Us :Lng only the wage variable makes :Lt impos-

to separate the p1° :i.ce and income effects on employment level. 

The categories of per capita t'ederal aid named above (Ap) aN• 
used as n1E'asures of the external resource base of the area. Regional 
dummy variables (R) are employed as proxies :for other determining 
characte>ristics of labor demand whid1 are not quantified here and are 
possibly unique to various regions. Different measures of demand or 
needs factors (Np) are used, depending upon the functions analyzed. 
The number of students enrolled per 1,000 population serves as a proxy 
of need :Ln local schools; the number of college students enrolled per 
1,000 population serves as a proxy in higher education; and the number 
of residents over GS and under S years of age per 1,000 population 
serves as a proxy :Ln the case of health and hospitals. Finally, pop u­
lation density (D) will be used as a measure of population distribution. 

The final form of the employment equation, then, is: 

Ep = f (w, Ap, Np, D, R) (2a) 

W = estimated average wage 

Ap = per capita federal aid

Np measure of need for service per capita 

R = r•i!gional dummy variables. 
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Clearly, there are collinearities among these explanatory variables
which will affect the interpretation of the statistical results obtained 
The extent of the problem is suggested by the simple correlation matrix · 
among the independent variables presented in table 4. As indicated Pre­
viously, the hi.gh correlation between the wage and income variables 
necessitated the exclusion of one in each equation. Further, the 
correlation between the wage variables and aid makes the interpretation 
of the coefficient of aid difficult and generally results in nonsig­
nificance of the latter. 

Public employment data by state for local schools, higher education 
and health and hospitals are used as measures of the dependent variables 
Specifically, state and local government average wage and employment for' 
each function per 1,000 population for 1971 are used in estimating 
equations. While this form of the employment variable is easily ob­
tained by division from the basic data source, some adjustment is re­
quired for the average wage data. Since only monthly payroll data are 
available, the translation of these figures to obtain an annual payroll 
is based upon the asswnption that instructional personnel are employed 
on a ten-month basis, while noninstructional personnel are paid on a 
twelve-month basis. Because some teachers are employed on a twelve­
month basis, labor costs are probably understated. 

Statistical Results 

The Determinants 

The wage and employment equations described above were estimated 
using ordinary least squares. Results, shown in tables 5 and 6, show 
that a significant amount of the interstate variation could be explained. 

As indicated by the wage equation results in table 5, in every 
equation both personal income and the unemployment rate were signifi­
cant and positively related to wages. The strong positive influence 
of the income variable is expected; however, it is not possible to 
disentangle the extent to which this reflects the availability of 
government resources and the extent to which it reflects a "wage 
roll out," or demonstration, effect. The positive importance of the 
unemployment rate coefficient is more difficult to interpret. The 
null hypothesis was that a greater unemployment rate would imply a 
lower wage rollout; hence, given some level of per capita income, a 
lower average wage. These results suggest some influence other than 
that hypothesized here. The intercorrelations in table 4- do not 
immediately suggest such an influence. The fedE!ral aid variable was 
s ignifi.cant only 1.n the case of health and hospitals. In the higher 
education instructional equation, the central region dummy was sig­
nificant and positive. In the health and hospital equation, the west 
regional dummy was significantly negative. Since the east region 
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roll out," or demonstration, effect. The positive importance of the 
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null hypothesis was that a greater unemployment rate would imply a 
lower wage rollout; hence, given some level of per capita income, a 
lower average wage. These results suggest some influence other than 
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was omitted, these dummy variables may be interpreted as showing a 
significant difference from the east. 9 

Table 6 presents the results of the employment regressions. 
Service load is significant and positive in both of the equations fo:r 
local schools and for higher education, i.e., employment levels are 
responsive to indicators of workload needs. Population density is 
significantly negative in the employment equation for higher education 
suggesting different average student-teacher ratios in the more highly' 
urbanized states, or different mixes of public-private responsibility 
for higher education. The coefficient of the western regional dummy 
is significantly positive for higher education and that of the south­
ern regional dummy is significantly negative for instructional per­
sonnel in local schools. 

No significant relationship between the estimated wage and the 
level of employment per capita is found here. One explanation is that 
the offsetting price and income effects have resulted in this non­
significant coefficient. Indeed, when per capita income is included 
in this equation, the wage rate takes on the expected negative sign. 

Table 7 shows the mean values of estimated labor costs (the 
product of estimated average wages and estimated per capita employ­
ment) as well as the results o:f regressions o:f current expenditures 
on these estimated values. The regression equations in this table 
indicate that the coefficients o:f labor costs are s igni:ficantly posi­
tive and greater than unity for every :function. The finding o:f a co­
efficient greater than unity suggests that there is a more than pro­
portionate, and perhaps causal, relationship between labor and total 
expenditures. This could occur if, :for example, supplies, materials 
and other nonlabor costs were related to the number of teachers and/or 
the salary (seniority) o:f a teacher. 

From the results presented above, it is possible to infer 
importance of the explanatory variables on total expenditures. 
purposes of illustration, consider the marginal responsiveness 
capita expenditures to differences in per capita income. Note 

and 

the 
For 

of per 
that: 

(S) 

9. For an interpretation of this use of dummy variables, see Daniel
Suits, "Interpreting Regressions Containing Dumny Variables,"
paper presented at the Research Seminar in Quantitative Economics,
The University of Michigan, Ann Arbor, Michigan (May 1 9 62).

Mean Values and Results of the Per Capita Current Expenditure 
Regressions_a 

Regression Results 

�Jean Estimated �::?an C11r·1'c11t P,::c 
Li:,})or Cost Ex)c;1e1i �·u1•;;�_; 
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All Er.,ployees 

$128,375 

$ 97,980 
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$ 82, .1.OS 

$ lf3,6O1 

1_3513-,, 
(0.121) 8 

.1..9186* 
(0 .l.65) 

.l .lf992''' 
(0. 230) 

2. 9755,0 
(O.,;SS) 

.1..2O7F 
(0 .376) 

lf,GIP.25 

- 9,871.30 

.l6,2GO.G3 

16,229.19 

7,3'lO. lfl 

* These coefficients are significant at the 5 percent level of confidence. 

a Figures in parentheses represent standard errors of the coefficients. 
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0.3507 

0.8585 

0. 683 2 
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Substituting equation (5) into equation 0) and taking the values of 
Xp W 
LC;' � 

and Ep from tables 5 and 6, the marginal (per capita 
w 

income) rate of education expenditures is $0.039. This translates to 
a (partial) expenditure-per capita income elasticity (nt) of 1.102, 
as estimated from: 

nY 
X 

Considerably higher 
section studies.10 
sponse of education 
differences. 

LC 
p 

� 

(1.35) (39.805) (0.0205) 1.102 

elasticity is found here than in other cross­
Most cross-section analyses find inelastic re­
expenditure differences to per capita income 

The Impact Of Federal Aid 

In the analysis above, little relationship was found between 
the levels of federal aid and the interstate variation in employment 
and wage rate levels. Explanations for this lack of significance 
include collinearities in the variables and the appropriateness of 
the estimating technique. Since the early work of Sacks and Harris, 11 
which argued such a relationship and attempted to estimate its mag­
nitude, considerable attention has been given to measuring this co­
variation. While there has been much debate on how to estimate the 
grants expenditure coefficient, and on the direction of causation, 
there seems general agreement that the relationship does exist. In 
any case, the results presented above do not prove no relationship. 
Rather, the issue clearly requires more research. 

10. Miner, Social and Economic Factors in Spending; Werner Hirsch, 
"Determinants of Public Education Expenditures," National Tax 
Journal 13 (March 1960): 29-LtO; Harvey E. Brazer, City Expendi­
tures in the United States (Washington, D.C.: National Bureau 
of Economic Research, 1959). 

11. Seymour Sacks and Robert Harris, "The Determinants of State
and Local Government Expenditures and Intergovernmental Flows 
of Funds, 11 National Tax ,Journal 17 (March 1961+): 75-85. 
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In order to shed more light on this issue, the presentation in 
•5 section attempts to assess the impact of fede�al aids for health 
l ducation on state-local average wage and public employment levels. 
\�e first part, the magnitude of the ai? programs is :xamined by 

•onal incidence. In the second part, s1.mple correlations of the 
\us aid programs with per capita public employment, average wages 

d
1

personal income are discussed. 

chart 2 describes the various major aid programs used for this 
d, Per capita aid to local schools is clearly greatest ($15. 78) , 

0t1�i:ed by aid to health programs ($3 .07) and aid to colleges and 
A\iiversities ($1.53). Within the local schools category, the ele-
u tary and secondary school programs are the largest ($8. 71.t per 

,.Jll:n ita), followed by aid to federally-affected areas ($'+:'+6 per capita). 
·;•�·ihin the health and hospitals category, the comprehensive health 
} tanning activities program is largest ($0. 98 per cap�ta), followed

{:by mental heal th research and services ($0. 81 per capita) . 

Table 8 shows the regional distribution of per capita federal 
.. aid for each of these programs. �he west received th: larges� amounts 

f aid in each of the three functions, the cental reg1.on rece:Lved the 
feast aid to local schools and health and hospitals, and the south 
least for higher education. 

As for individual aid programs, aid for elementary and secondary 
school activities to the south was almost twice that received by the 
central region, and more than $5 per capita greater than the amount 
received by any other region. Aid to federally-affected areas was 
laraest in the west and more than four times that received by any 
oth;r region. Also notable is the fact that health and hospital aid 
in the form of comprehensive health planning activities in the west 
was 50 percent greater than that received by any other region. 

Table 9 presents the simple correlation coefficients of each of 
the aid programs studies, with the average wage of public employees 
for the corresponding functions in each region. For the total of each 
set of programs, there is a small positive correlation with the average 
wages for the nation as a whole. However, there are relatively large 
negative correlations in total local schools assistance for the central 
and southern regions, and in higher education for the eastern and 
central regions. That is, per capita aid tended to be higher where 
average wages were lower. By contrast, there is a relatively high 
positive correlation between average wages and local school aids in 
the west. What these results suggest is that the distribution of 
grants among states is related to average wage levels in different 
ways in different regions. The level of grants may support higher 
average wages for local schools in the west and offset higher average 
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f aid in each of the three functions, the cental reg1.on rece:Lved the 
feast aid to local schools and health and hospitals, and the south 
least for higher education. 

As for individual aid programs, aid for elementary and secondary 
school activities to the south was almost twice that received by the 
central region, and more than $5 per capita greater than the amount 
received by any other region. Aid to federally-affected areas was 
laraest in the west and more than four times that received by any 
oth;r region. Also notable is the fact that health and hospital aid 
in the form of comprehensive health planning activities in the west 
was 50 percent greater than that received by any other region. 

Table 9 presents the simple correlation coefficients of each of 
the aid programs studies, with the average wage of public employees 
for the corresponding functions in each region. For the total of each 
set of programs, there is a small positive correlation with the average 
wages for the nation as a whole. However, there are relatively large 
negative correlations in total local schools assistance for the central 
and southern regions, and in higher education for the eastern and 
central regions. That is, per capita aid tended to be higher where 
average wages were lower. By contrast, there is a relatively high 
positive correlation between average wages and local school aids in 
the west. What these results suggest is that the distribution of 
grants among states is related to average wage levels in different 
ways in different regions. The level of grants may support higher 
average wages for local schools in the west and offset higher average 



Chart 2. Description and Magnitude of Federal Aid 
Programs in Health and Education. 

Local Schools 

ED34 Cooperative Vocational Education 

Dollar Amounta 

(in thousands) 

$ 409,775 

ED35 Educational Improvement for Handicapped 28,987 

ED38 Elementary and Secondary School Activities 1,797,322 

ED43 School Assistance in Federally Affected Areas 492 589 

Total Education Aid Programs $2,728,573 

Higher Education 

COLL,l Higher Education Activities 

Health and Hospitals 

H47 Comprehensive Health Planning Activities 

HSO Health Manpower Education and Utilization 

HSl Maternal and Child l�alth Services 

HS2 Mental Health Research and Services 

HS3 Regional Medical Programs 

$ 309,105 

$ 151,839 

99,089 

117,177 

178,105 

46 038 0.28 

Total Health Aid Programs $ 502,249 $ 3.07 

a includes aid to the District of Columbia, Puerto Rico, Virgin Islands 
and U.S. Territories not included in per capita figures. 

Source: U.S. Department of the Treasury, Fiscal Service - Bureau of 
Accounts, Federa 1 A id to States: Fis cal Year 1971 (Wash­
ington, D.C.: U.S. Government Printing Office, 1972) 
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Dollar Amounta 

(in thousands) 

$ 409,775 

ED35 Educational Improvement for Handicapped 28,987 

ED38 Elementary and Secondary School Activities 1,797,322 

ED43 School Assistance in Federally Affected Areas 492 589 

Total Education Aid Programs $2,728,573 

Higher Education 
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HSl Maternal and Child l�alth Services 
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HS3 Regional Medical Programs 
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99,089 
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Total Health Aid Programs $ 502,249 $ 3.07 
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in the central and southern regions.12 

for individual aid pr'ograms, there are even greater disparities 
ween regions in the correlation coefficients. As for aid to ele­
tarY and secondary school activities, while more aid went to states 
h higher wages in the east, the reverse was the case in the other 
ions. I�rther, more aid to federally-affected areas went to states 

th 1ower wages in the east and central regions, but to states with 
aher wages in the west and south. For comprehensive health planning 
d the higher levels of a id appear to go to states with higher wages 
the west, but to ones with lower wages in the other regions. 

nallY, aid in the area of mental health research and services flowed 
the central and southern regions to the states 1�ith higher wages, 

t to states with lower wages in the other two regions studied. 

Table 10 presents correlations of the aid categories witl1 per 
pi.ta �ub1.ic employment in the v�rious regio�s. _ For tl:e _entire
s., aul tor local schools and ln.gher educaticm is positively 

'rrelated with employment, but slightly negatively correlated in 
e case of health and hospitals. In the individual aid categories, 
ere are generally large positive correlations reported for each 
aion, except the south, where employment and aid are negatively 

0;related. Further, higher education aid went to states within 
ach region which had high employment levels, except for the west. 
inal.ly, heal th and hosp ital aid is generally positively correlated 
ith employment in the east and central regions, but negatively 
orrelated with employment in the west and south. 

Table 11 shows the correlation C'oeffi.cients for the aid categories 
with per capita income in each state. Educational aid to local schools 
generally is negatively correlated with per capita income, with the 
notable exception of aid to federally-affected areas in the south and 
west. Finally, aid to higher education and heal th and hospitals was 
negatively correlated with per capita income in all regions except the 
south, but positively correlated for the nation as a whole. 

A nuniber of general results emerge from this simple analysis . 
First, al.though per capita aid to local schools and higher education 
is positively related to both per capita employment levels and average 
wage rates, the stronger correlation is with employment levels. 
Second, per capita aid to health and hospital activities i.s generally 
positively correlated with average wage rates and negatively correlated 
with per ca pi.ta employment levels, but the stronger correlation C'O­
efficient is with wages. Third, the relationship between per capita 
aid and per cap :i.ta employment vs. average wages differs widely from 

12. The size of the correlation eoefficients, on which these re­
sults are based, is not strictly comparable across regions
because of the differing numbers of states analyzed (see
footnote to table 9).
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ween regions in the correlation coefficients. As for aid to ele­
tarY and secondary school activities, while more aid went to states 
h higher wages in the east, the reverse was the case in the other 
ions. I�rther, more aid to federally-affected areas went to states 

th 1ower wages in the east and central regions, but to states with 
aher wages in the west and south. For comprehensive health planning 
d the higher levels of a id appear to go to states with higher wages 
the west, but to ones with lower wages in the other regions. 

nallY, aid in the area of mental health research and services flowed 
the central and southern regions to the states 1�ith higher wages, 

t to states with lower wages in the other two regions studied. 

Table 10 presents correlations of the aid categories witl1 per 
pi.ta �ub1.ic employment in the v�rious regio�s. _ For tl:e _entire
s., aul tor local schools and ln.gher educaticm is positively 

'rrelated with employment, but slightly negatively correlated in 
e case of health and hospitals. In the individual aid categories, 
ere are generally large positive correlations reported for each 
aion, except the south, where employment and aid are negatively 

0;related. Further, higher education aid went to states within 
ach region which had high employment levels, except for the west. 
inal.ly, heal th and hosp ital aid is generally positively correlated 
ith employment in the east and central regions, but negatively 
orrelated with employment in the west and south. 

Table 11 shows the correlation C'oeffi.cients for the aid categories 
with per capita income in each state. Educational aid to local schools 
generally is negatively correlated with per capita income, with the 
notable exception of aid to federally-affected areas in the south and 
west. Finally, aid to higher education and heal th and hospitals was 
negatively correlated with per capita income in all regions except the 
south, but positively correlated for the nation as a whole. 

A nuniber of general results emerge from this simple analysis . 
First, al.though per capita aid to local schools and higher education 
is positively related to both per capita employment levels and average 
wage rates, the stronger correlation is with employment levels. 
Second, per capita aid to health and hospital activities i.s generally 
positively correlated with average wage rates and negatively correlated 
with per ca pi.ta employment levels, but the stronger correlation C'O­
efficient is with wages. Third, the relationship between per capita 
aid and per cap :i.ta employment vs. average wages differs widely from 

12. The size of the correlation eoefficients, on which these re­
sults are based, is not strictly comparable across regions
because of the differing numbers of states analyzed (see
footnote to table 9).
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Table 10. Sim le Correlations a Between Per Ca ita Public Em lo ent Levels and Mean Per
Capita Aid by Region and Aid Program: 1971. 

Ullitcd States East Central. West 
Local Schools 

ED3ll Cooperative Vocational Education 
ED36 Educational Improvement for Hm1di.capped 
E:D38 Elementary ilnd Sccondcl):y School Activities 
EDL/3 School Assistonce in Fc(lcr.:illy i\ffccted An,: .. c 

Total Local Schools 

lfigher 1·:clLlC1:.1t·ior1 

COLlil llighcr Education Activities 

I!eul th cn1d HusD:it.:Ll.S 

:1.11 Comprchcnsj_vc }�c;-J.!.th PJ.£u111ing i\ctivit5 c:s
iSO llcult:h Manpc,wcr L:duc,1t:,.on um1 Utilizill::ior1
iSl �lutcrnal and C1d. J cl Hcalt'.1 Services

H52 i'lcntal Hecil.th Rcseorch Cind Services
Ji53 Regionill Medical Progr□ms 

'l'otal liei!lth and !Iospitills 

2981 a 

318.l_a 
0376 
3818 a 

3819 a 

395J.a 

-2517
081Jl[
.2366

-0990
-1866

-0935

2857 5275 lJli76 
-075l[ 6lf.88a 5185 
5025 5211.9 %.19 

-2253 5226 3786 

4535 593 7 a 115111 

691.lia 3 211 -13911

-37611 -3:"JLl8 -2383
6 719 il 3097 -01157
5156 111115 2365
1022 3666 -1%7

-31107 3220 -2703

l331i 2059 -1576

South 

-5258
-2975
-1583
1112

-2020

3323 

-l96lf
-081[6

OSt:O
-0698

0198

-0221

a To be significant at the 5 percent level, a correlation coefficient must be at least .2793 for theUnited States, .6189 for the east, .5459 for the central and west, and .5263 for the south.
Source: U.S. Department of the Treasury, Fisc al Service - Bureau of Accounts,Fiscal Year 1971 (Washingto,n, D.C.: n "' n_ 

Table ll. Simple Correlatlons .uei:ween rer \....ctp.u ... a .1.u>...::....,m= '-"U ...... ,..,, .... -.... __ _ 

Ca_ejta Aid b_y_R_<=_g_io_[l_a_n_(l_Ai_cl__ Program:_ l971.. 

United States East 

Locul Schools 

1=D31J 
l::))35 
LD38 
l:D113 

Cooperative Vocational Educilt:i.on 
Etlu.cuL:ionul Irr1provcir1�i;t for Ha11dj_cnpped 
Elc111c11tory and Scconc1.:1:cy School 1\ctivities 
School Assistilnce in Federally Affected Areas 

Totill Locul Schools 

Hig11cr T:L;llcnljon 

COL111 Higher Education Activities 

Hc,1lth ,mcl Eosllit.:i] s 

1[117 
HSO 
HSl 
ii52 
i[53 

C:or.ip1'chcnsivc! ; :col Ch l'J.am1.in2; 1\ctivi ties 
Hccilth 1·l,1npo\vcr I:duc a·�ion a11d Ut:i.l ization 
Natcrnul Zlnd Child Hcnlth SC:i.."'Viccs 
Mc1i-i:c1l lieo.lth Rcscorch ,rnd Services 
Regioi1ol �Icdical Progra;11s 

Total Jie□l.th ilnd Hospit□ls 

-3168 a -7201 ;) 

-lOlJJ. -2927
-11977 ;:i L10ll1

2388 -LIS 78

-0316 -lll9 9

01211 -ll04.3

-0012 -6786 u 

2612 3987
01111 2342
1619 -0667

-1193 -40lf7

0782 -2229

Aid to States: 

Central \I/est South 

-5520a 03ll8 -7063a 

-6275 a -1362 -2235
-lJ-675 -29116 -7905 a 

-5357 4864 583ll a 

-5665 a l!lll -7124 a 

-3823 -0688 2602 

-ll927 -0168 -Ol/50
11.59 2583 3620

-1659 -0037 1327
2199 -1337 1227

-0255 -2073 -0755

-1209 -0638 1497

a To be significant at the 5 percent level, a correlation coefficient must be at least .2793 for the 
United States, .6189 for the east, .5459 for the central and west, and .5263 for the south. 

Source: U.S. Department of the Treasury, Fiscal Service - Bureau of Accounts, Federal Aid to States: 
Fiscal Year 1971 (Washington, D.C.: U.S. Government Printing Office, 1972). 
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aid category to aid category, and from region to region. These findings
reaffirm that federal distribution formulas are no-t cognizant of pos­
sible differing wage rate and emplo�nent level responses on the part 
of state-local governments, or of the differing equalization results 
implied. 

Future Research Directions 

The nature of the relationship between !11unan service expenditures, 
labor costs, and the underlying determinants of variation among states 
is clearly complex and not fully understandable from the results of 
prior research. The growing importance of collective bargaining in 
the public sector makes imperative the analysis of the public employ­
ment dimensions of government expenditures. To the extent that per 
capita expenditure disparity among states changes, it is important 
to know the extent to which such changes result from average wage 
level changes as opposed to per capita employment level changes. 
Clearly, the distribution formulas for federal grants i.n a id must 
acknowledge such differences, if a goal of such formulas is the 
equalization of real service levels. 

The statistical analysis presented above is preliminary--con­
siderably more work is required to establish the wage-employment­
expenditure level in more detail. What is provided is a framework 
:for such study. What this analysis shows is a strong income effect 
on average wages; the significance of the per capita income variable 
in earlier studies stems from this wage rate effect. On the other 
hand, interstate variations in per capita employment levels are sig­
nificantly related to general needs factors such as enrollment levels. 
There is evidence of significant effects of per capita federal grants 
on government employment levels, and of regional effects. However, 
while a substantial amount of the variance in both the employment and 
wage rate variables is explained in this analysis, a combination of 
multicollinearity problems and the need for a more complete estimation 
model have obscured the explanatory powers of certain important 
variables. Particularly relevant here is the determination of the 
nature of the relationship between federal assistance and the wage 
and employment components of public expenditures. 

While this empirical study centers on interstate analysis, the 
approach is equally applicable to intrastate analysis. Indeed, the 
question of intrastate equalization of education expenditures is of 
considerable policy importance, and state a:id distribution policy 
requires knowledge of the wage rate and employment level components 
of interjurisdictional expenditure variations for the same set of 
reasons as given. :for federal assistance. 
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