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The existence of significant wage differentials amang “similar” indi-
viduals employed by different agencies in the federal government is
explored. The theoretical framewark proposes that the underlying
reasan far these differentials may be linked to the palitical influence
exhibited by the constituencies and bureaucracies of federal agen-
cies. The empirical results indicate that employees in federal agencies
with small and well-organized constituencies and with bureaucracies
that apparently share common interests generally receive higher
wage rates. In fact, a small number of variables measuring these
political facrors explains about two-thirds of interagency wage dif-
ferentials.

I. Introduction

The behavior of political units in reaching their wage, employment,
and output decisions has been a subject of intensive interest in recent
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years (see, e.g., Niskanen 1971; Ehrenberg 1973; Becker and Stigler
1974). Simultaneously, economists have shown a renewed interest in
the determination of earnings (Mincer 1974; Rosen 1977). This paper
can be viewed as an application of economic theory and methodalogy
to a single question: How are wages determined in the U.S. federal
government? This single employer had a full-time, permanent civilian
labor force of approximately 2.5 million workers in July 1977, making
it the largest employer in the United States.! Most of these workers
were classified into one of three pay systems. The General Schedule
(GS) covers most white-collar positions in the government and ac-
counts for 55.6 percent of federal employment. It consists of 18
grades, each of which is defined by law in terms of the skills and
responsibilities associated with the job. The Federal Wage System
covers blue-collar positions (18.8 percent of the federal labor force).
The salaries of these workers are set in accordance with locally pre-
vailing wage rates in the particular crafts. Finally, the Postal System
(21.1 percent of the federal labor force) covers employees in the U.S.
Postal Service.?

The comparison of the wage structure resulting from these pay
systems with the private sector wage structure was the subject of an
interesting study by Smith (1977). She found that despite the “pre-
vailing wage” principle, by which federal pay is supposed to be set
comparable to the wage paid by “similar” jobs in the private sector,
federal workers have received wage rates 10-15 percent higher than
equally skilled individuals employed in the private sector.

This paper differs from the Smith study by shifting the focus of
analysis to a study of the wage structure within the federal govern-
ment. In particular, the federal sector can be viewed as one large
multiproduct firm preoducing various outputs through its different
agencies. In July 1977, the federal government was composed of 11
cabinet-level departments and of a myriad of so-called independent
agencies. Despite the strict rules provided by the pay systems dis-
cussed earlier, it will be seen that there are substantial wage differ-
entials across agencies in the federal government after detailed stan-
dardization for differences in the average skills of the workers in each
agency. This empirical fact provides a way to fill a gap in previous
studies of wages in the federal sector: the role of political con-
siderations in the wage-setting process of the government.

These political considerations arise if we view the “government” as
a vote-maximizing entity. Political support is purchased by the redis-

* Employment figures in the federal government are available on a monthly basis
from the U.5. Civil Service Commissian, various issues.

? In the Postal Service and for some blue-callar workers {mainly in the Tennessee
Valley Autharity) pay is set through collective hargaining.
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tribution of the government’s resources to politically powerful inter-
est groups (Peltzman 1976, 1978; Becker 1978). It is the working
hypothesis of this paper that the federal bureaucracy can help or
hinder the redistribution process, thus indirectly affecting the
amount of political support from the public, as well as provide or
withhold its own political support. In this framework, therefore, there
are two important sets of factors which influence agency wage levels:
(@) the characteristics of the agency’s constituency, and (b) the
characteristics of the agency's bureaucrats. The former set of factors
would include both the size of the constituency and the degree of
political organization of the interest group, while the latter set of
factors would include variables measuring the degree to which the
bureaucracy can control the flow of agency output and/or provide
direct political support to the government.

Befare proceeding to discuss these issues in detail, however, it is
instructive to obtain an overall view of the wage structure in the
federal government. Table I presents summary statistics on wages
and turnover rates in selected federal agencies and in the federal
government as a whole. There are several interesting empirical
findings. '

First, the average quit rate over the years 1961-76 shows a lot of
variation across agencies.® For example, some agencies like the De-
partment of Transportation or the Postal Service have a quit rate of
0.5 or 0.6 percent. Other agencies, like the Tennessee Valley Author-
ity or the Department of Agriculture, have quit rates nearly three
times as high. These findings suggest that the wage the agency pays
for a particular type of labor relative to the private sector wage for
that type of labor varies significantly across agencies.*

The fact that wages vary dramatically across agencies is also illus-
trated in table 1. It should be noted that these wage figures do not
standardize for average skill differendals. However, note that some
agencies improved the relative wage of their bureaucracies in the
1961-76 period more than athers. For example, the Department of
Justice barely changed the relative wage of its average employee
during this period, while agencies like the Postal Service or the De-

3 Although the separation rate was callected continuously by the Civil Service Cam-
mission, there was some experimentation in 1965-66 with the forms agencies used ta
report turnover statistics. As a result, the quit tate is not available for these years.
Therefore, the average separation and quit rates reparted in table 1 do not include the
1965-66 period.

+ Admittedly, there are many other possible factars which might determine the level
of wurnover rates. However, unless costs of tutnover and search vary widely among
agencies, it is unlikely that these factors would explain the large turnover differentials
reported in table 1.
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TABLE 1

SELECTED AGENCY WAGE RaTES anND TURNOVER STATISTICS

Sepa-

Agency ration*® Quit* Wt Wt WolW,,
Agriculture 4.10 .46 1.27 1.39 1.10
Commerce 4.33 1.07 1.53 1.67 1.0%
Defense 1.58 64 .40 1.5¢ 109
Health, Education, and Welfare 1.81 A0 1.35 1.43 1.06
Housing and Urban Development .65 75 1.60 1.78 L1l
[nterior 4.09 1.08 1.42 .44 1.01
Justice 1.62 94 1.65 .64 99
Labor 1.73 71 151 1.75 1.16
Transportation .97 48 1.69 2.03 .20
Treasury .82 71 1.46 1.47 1.01
Postal Service 1.44 62 1.16 1.49 1.29
State 2.12 1.03 1.91 1.98 1.03
Energy Research and Develop-

ment Administracion 1.06 53 1.87 201 1.08
Federal Communicatians Cormmis-

siar, 1.83 .75 1.67 1.77 1.06
Federal Trade Commissiaon 2.11 .88 1.83 1.76 .96
General Services Administration 1.74 .65 1.22 .40 [.15
National Aeronautics and Space

Administration 1.44 .56 1.92 2.31 1.20
[nterstate Commerce Commission 161 Bh 1.70 1.78 1.04
Securities and Exchange Commis-

slon 1.76 .99 1.75 .88 1.07
Tennessee Valley Authoricy 123 1.45 1.61 1.67 L.04
Veterans Administration 2.35 1.03 1.13 1.35 .20
Total governtment 1.83 74 1.33 1.52 114

Source.—The turnover rates for 1975 and 1976 are available in the U.S. Civil Service's Monshly Relense: the
turngver rates for all agencies in the perigd 1961-74 were pravided by the U.§. Givil Service Commission gn
wmicrofiche. Wy, is obrained from the payroll and employment informatian available in the 1976 issues of the Manthly
Releare. For cabinet-level agencies and largs independen: agencies, Wy, was obtsined from compensation statistics
pravided by the Civil Service Commission. For smaller agencics, it was ohtained by calculating payrall from 0.8,
Office of Management and Budgee {1981). The privace sector wage was obtained from the U.S. Department of Labar
(19743

* These arc average separation and quit rates between 1961 and 1976, They refer ta the monchly turnover rate
per 100 warkers.

1 These are relative wages, chat is, the ratio of the agency wage to the private nonagricultural sector wage. The
private sector wage tates in 1961 and 1976 were §2.14 and $4.87, respecdively. The private sector wage rate is the
average hourly ¢arnings of producdon or nansupervisary workers on privare nonagricultural payrolls.

partment of Transportation substantially increased the relative wage
of their workers.3

These results suggest thac agency differences in wage levels deserve
further study. This paper provides a discussion of the economic
reasons underlying agency wage differentials and presents empirical

 There exists a possihility that these differences may be due to disproportionate
changes in the average skill levels of the agencies. Unfortunately, the Givil Service
Commission did not callect information on educational attainment hy agency untl
1974.
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evidence showing the persistence of these differentials after stan-
dardizing for interagency skill differences. Moreover, the results
show that agency “political power” partly explains the differences
suggested by table 1. Section II presents the theoretical framework
for the study; Section III discusses the measurement of the agency’s
political influence; and Section IV presents the empirical analysis
using a data set which contains a 1 percent random sample of the
personnel records of federal workers. The empirical results concen-
trate on explaining wage differentials among individuals employed by
the federal government. Finally, Section V summarizes the results of
the study.

II. Framework

The theoretical framework for wage and employment decisions in the
public sector has been analyzed by many economists.® Perhaps the
simplest approach is to suppose that there is a single government
goal: the maximization of political support.” The government ac-
complishes this objective by redistributing its resources optimally
among competing groups. This income redistribution is obtained by
an allocation of the government budget amaong its various agencies or
functions. Each agency, in turn, uses its resources to produce an
output which is distributed to the agency's constituency.

Assume there are k “agencies” in the government.® Each of these
agencies produces an output, Z%, which is distributed to the public free
of charge. Individual; in the population has a “vote” function, ¥, This
function can be thought of as giving the probability that he will
support the incumbent government and is defined over the output of
federal agencies and a vector of “environmental” characteristics, x,
which may affect his voting behavior. Thus,

V,=VJ2Z',...,Z% x}. (1)

The vector x may include variables measuring the strength of his
convictions on any particular government program, the degree of
organization of interest groups, the size of the interest groups, etc.

& See Niskanen 1971, Barro 1973, Ehrenberg 1973, Becker and Stigler 1974, Ashen-
felter and Ehrenberg 1975, Lentz 1976, and Victor 1977. A very useful discussion of
utility maximization by firms with some implications for the behavior of government
units is found in Williamson {1964).

* This abjective function was intraduced in the work of Downs (1957) and Becker
(1958).

® The agency is chosen as the unit of observation due to the fact that congressional
oversight over an agency’s budget is an impottant way of monitoring hureaueratic
hehavior. Althaugh this regulatory process is quite complex, an interesting description
can be found in U.S. Senate, Committee on Government Operations {1977).
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Itis assumed that the ohjective of the government is ro maximize its
total political support defined as

N
V=2 W ... 255, 2)
i=1

where N is the number of voting individuals in the populacion.

The government faces two constraints. The first is that Z* must be
produced by the agency. Assume that Z! is produced using a fixed
capital stock, the agency’s labor force, and the bureaucrats’ coopera-
tion or effort. The fundamental assumption of the analysis, therefore,
is that the treatment of bureaucrats by the governrnent affects agency
output: Bureaucrats will hinder the flow of agency output when their
wage is low and will increase the flow when the wage is high. Thus the
production function for agency ¢ is given by

Zi = Zi(wir Lt; OI,'_), ]', = 1; RIS | k! (3)

where w; is the agency wage (Zi, > 0}; L; is the agency's labor force (Z}
> 0}; and «; is an environmental vector of variables capturing the
degree of organization of the agency’s bureaucracy, etc. It is assumed
that the production functions in (3) are concave and that w; is not an
inferior input in the production of Z*

The second constraint faced by the government is chat its reve-
nues equal its expenditures.® In this simple model, the size of the
government budget is taken as exogenous although it, too, is chosen
s0 as to maximize political support.'® Letting 7 be the government's
revenue (and ignoring the fixed costs):

L
T = z wiLf_- (4)
=1

Note a crucial characteristic of this model: Since the government is to
choose optimal values of w, and L; (for all i), the budget constraint is
nonlinear in these variables. Thus the model (and its predictions)
hears a close resemblance to the quality-quantity models of Houthak-
ker (1652), Thelil (1952}, and Becker and Lewis (1973).

The first-order conditions are:

D Vizh — AL =0
i , t=1,...,4& (5)
DViLZE - Aw, = 0 '

* A discussion of how the government chooses the optimal level of public debt is
comtained in Barro (1974, 1979).

¥ This is formally equivalent to the firm choosing optimal inputs for given levels of
cucput and then choosing the optimal output so as to maximize profits. For an analysis
of optimal levels of government expenditures, see Pelizman {1978).
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where Vi, = 3¥,/8Z7 and A is the marginal vote gain obtained from an
increase in total government expenditures.

It should be noted that the equalities in (5) are a result of the
implicit assumption that the government can hire its desired labor
farce at the wages given by the solution to (5). Obviously, there are
supply canstraints on the government’s behavior. It may be that the
optimal government wage lies below the competitive wage so that the
labor force the government wishes to hire is unavailable at the wage it
is paying. To focus the problem on the effects of political variables on
the wage structure these supply constraints are not introduced in the
model, but their role in the empirical work will be discussed in Section
Iv.

In arder to introduce the size of the agency's constituency directly
into the first-order conditions it is useful to make two additional
assumptions specifying how vote functions differ across individuals.
First, it is important to note that agency output is not distributed
equally across the population for a variety of reasons. These reasons
could be geographic since, for example, the average person in
California receives litde direct benefit from expenditures in the
Ozarks Regional Commission. Moreover, certain gavernment pro-
grams are designed to benefit certain target groups. 1 make the
assumption that if a given person does not benefit from expenditures
in a given agency then (small) changes in that agency’s output do not
affect his political support. That is, ¥4 = 0 for all individuals who
view the ith agency as producing an output which is not meant to
benefit them. This will hold true for the set of individuals who are not
constituents of the agency. Thus the constituency of the agency is
formed by individuals who view the agency’s output as beneficial to
their utility. I furcher assume that all canstituents are identical in that
they have the same vote function and share equally in agency output.
Then the marginal vote gain from increases in the output of agency i
is the same for all individuals who obtain benefits from that agency;
thus ¥4, = % for all § who are constituents of the agency. Given these
simplifying assumptions, the summations in (5} are carried out only
aver the agency’s constituency:"

nVyZL, — AL, =0
3 i: 11 . k‘ (5’}
V2 — Au; = 0

where n; is the size of the constituency of agency i.

I} A moare general madel would, of course, incorporate the fact that the size of the
benefciaries 1s itself an endogenous variable. For an analysis of the factors determining
the optimal size of the constituency, see Peltzman (1976). It should be noted that the
analysis concentrates on the role of constituents, defined as the beneficiaries of agency
output, while ignoring the role of “opponents,” the group of individuals whose political
suppott to the government is negatively related to the production of agency output.
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Equations (5°) have a straightforward interpretation: The marginal
vote gain from further expenditures in wages and labor of agency ¢
must equal the respective marginal costs. Note that the marginal cost
of raising the wage is not a constant but equals L;; similarly, the
marginal cost of labor is w;, an endogenous variable. Equations (5")
yield

Zy _ Le

Zi w

i=1,...,k4 (6)

The ratio of marginal products equals the ratio of marginal costs in
equilibrium. Therefore, each agency’s output is produced at the
cost-minimizing position. Figure 1 represents such an equilibrivm
position at point ¢,.

The difficulty with obtaining unambiguous comparative-statics
predictions in this type of model is well known. This difficulty arises
because u; and L; enter multiplicatively in the budget constraint. To
illustrate the problem, consider what happens when the government
budget is increased exogenously. As long as Z' is a normal input in
the public’s vote functions, the budget allocation to the ith agency
increases as illustrated in figure 1. Suppose further that production is
“biased” toward L;; that is, changes in the agency’s revenues lead 1o
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larger percentage changes in L; than in w. The increase in the
agency's budget tends to increase—as a first-order effect—the de-
mand for both z; and L;. If the shadow prices of wages and labor could
be held constant that movement would correspond to the shifi from e,
to e, This change would represent a “pure” income effect—that 1s,
the expansion of w; and L; due to an increase in T, holding relative
marginal costs constant. However, because production is assumed to
be biased toward L; the relative price of the wage input in the produc-
tion function increases. This induces a substitution effect from wages
ta labor represented by the shift from e, to e,. Thus it could be that the
observed income effect (the move from ¢, to e;) indicates that wages are
“inferior,” when in fact the true income effect (the move from e, to ¢,)
indicates that wages increase as T increases.'

This fact has important implications for what follows. In particular,
let us consider what happens to agency wages with three kinds of
parametric changes: (a) a change in the number of constituents; (b) 2
change in the political organization of the constituency; and (c) a
change in the ability of bureaucrats to control the flow of output.

A.  The Number of Constituenis

It is clear from the first-order conditions in (5') that the number of
constituents has a direct effect on wages and employment since it
affects the marginal vote gain from expenditures in that agency.
Recall, however, that the vote function depends on a set of environ-
mental variables x. It can be argued that a very likely entry in this
vector is the number of constituents. There are at least two reasons
for n; to enter directly the constituent’s vote function. First, if Z'is not
a pure public good then presumably the individual’s vote depends on
his share of the output. It would, therefore, be necessary ta control in

the vote function for the size of the constituency, or V = V(2?, ..., Z¥,
#y, . . ., ne). For the purpose at hand, an important implication is that
. a
i =
R V2 PR @

since the vote gain from increasing outputis lower if that output must
be distributed over a larger constituency. In other words, since the
individual's share of a given increase in agency output diminishes the
larger the number of beneficiaries, the additional political support by
the individual from a given increase in agency output is smaller the
larger the constituency. Second, even if Z! is a pure public good we
would expect (7) to hold since a larger group of constituents may be

2 Becker and Lewis (1973} present a very detailed discussion of the relationship
hetween true and observed income elasticities.
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harder to organize politically. Thus increasing Z? will lead to a larger
marginal vote gain if the group is “small” than if it is “large.”'3

If, to simplify the comparative-statics problem, we assume strong
separability across agencies in the vote function, we obtain'*

dw; _ oWh + n¥h,)
dﬂ.i A

{ i ,
nV 2z - 22)) - -2 ) 7
®

and

sign ol sign (V5 + aV'%,), (9}
where ¢ is the minor thac remains from the Hessian determinant A
when the two rows and columns referring to the ith agency are
deleted. Note that the second-order conditions ensure that ¢ and A
are both positive.

Equation (9) reflects the fact that an agency's budget increases when
a larger constituency leads to a larger number of votes and decreases
when a larger constituency leads to a smaller number of votes since
the term V% + nl’%, indicates how a change in the number of con-
sticuents affects the number of votes.™ Assume for concreteness that
Vy + nity, > 0. The first term in equation (8} reflects the income
effect of this increase in the agency’s budget on w; and is nonnegative
as long as the wage is not an inferior input. The second term, how-
ever, is negative and measures the resulting price effect due to a
change in relative marginal costs. Note that, since (9) is positive, the
theory predicts that perhaps w; or L; declines as n; increases, but that
both cannot decline simultaneously.

More insight into the relative importance of these effects can be
obtained by considering the following conceptual experiment: What
happens to w; and L, if n, increases and we hold constant the marginal
costs of these variables at the initial levels of the shadow prices?'® This
would, of course, define the true expansion effects. This experiment
yields

dwf = ‘f’*(V%Z + niyén)

" = NP2zl - ZZi),  (10)

¥ This hypothesis forms the basis of the study by Olson (1965},

 That is, for a representative individual, V = SE VHZLX ). This assumption clearly
leads to problems if we interpret I as a probability of suppaott measure, bur it greatly
simplifies the derivation of the comparative-statics results,

15 The term V§ + n;V4, can be rewritten as Vi(1 + x), where n = 4 In Vid ln n,. Thus
votes increase (decrease) if the response in the marginal vote gain is inelastic {elastic).

' The relevant income concept for this experiment would be T* = Zi, (wp,, +
Lipi}, where p,,. = L;and is the marginal cost of raising the wage and p;, = w; and is the
marginal cost of hiring labor. In the experiment described in the text g, and g, are
held canstant.
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where * indicates that these are true effects, as compared with the
price-contaminated expansion effect in (8). The determinants ¢* and
A* follow the same definitions as in the earlier maximization problem.

Equation (10} reveals that the true change in w, (holding shadow
prices constant) will be nonnegative as long as ¥z + n/’, is positive
and z, is not an inferior input. In fact, the relationship between the
true and the observed expansion effects is summarized by’

€w; = Bi€h; — Bugl, (11}

where 8, and 8, are positive and depend on various determinants
from the underlying maximization problems and

dinwt ,  dlnL}

dln w;
€y = g%

i~ dinn, " dlnn, T dinn

Therefore, the observed elasticity of wages with respect to number of
constituents (,,) depends positively on the true elasticity (e%,) and
negatively on the true elasticity of L; with respect to n; (¢7,). It P} +
n%, is positive we may obtain the result that larger groups provide
fewer votes when, in fact, the opposite is true. In fact, a necessary
condition for €, to be negative (if the true elasticity is positive} is that
€%, < €},; thatis, production of agency output is biased toward labor.

B. The Organization of the Constituency

Clearly two agencies with the same number of constituents may still
receive different treatment because, for a variety of reasons, one
group of constituents “matters’ more than the other group. That is,
the favored agency has a group of constituents who can provide a
larger amount of political support. Thus the vote function should be
expanded to include another environmental variable, s;, measuring
the political savvy of the constituency of the ith agency. Define s, such
that higher values of s; indicate a larger amount of political cahesive-
ness by the constituency. Clearly a more general framework would
incorporate the fact that the weight of the constituency is likely to be
the result of another optimizing process, namely, the amount the
constituency invests in influencing policy. Obviously, this will depend
on the benefits and costs of the investment. This insight will be helpful
below in obtaining empirical proxies for s;.
The basic hypothesis is that
ind

L= > ). 1
B aZias, =9 (12)

7 The methodology needed ro prove {11) can be found i Borjas (1979). That paper
gives a technical discussion of income effects in quality-quantity madels where the
utilicy function exhibits the separability property assumed in n. 14 above.
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Thus a more organized constituency {larger s;) can provide a larger
number of votes for any given increase in Z!. Government ex-
penditures in agencies with better constituency organization will be
larger since a larger number of effective votes can be obtained. This
expansion of the agency budget will affect the agency’s wage level. As
before, the observed wage effect depends on the true values of the
elasticities of wages and labor with respect to s;:

Ju'w,'_ = ﬁl#‘!ﬁ{ - )62#'?,21 (13)

where the u’s are the respective elasticities.

As s, rises, the expansion in the agency budget will create an incen-
tive to increase agency wages. However, the corresponding rise in £,
will change the marginal cost of raising the agency wage rate. Thus if
production is biased toward L, we may ohserve that there exists a
negative relationship between w; and s;, when the true effect is posi-
tive,

C.  The Organization of the Bureaucracy

The driving force underlying the results in this section has been the
maintained assumption that bureaucrats can control the flow of
agency output. It should be clear that well-organized bureaucrats can
control this flow better than disorganized bureaucrats. The degree of
organization may be observed, as in a union, or be implicit in the
organizational structure of the agency. In the production functions
given by (3), o; acts as the environmental variable indicating the extent
of bureaucratic control over agency output. In order to derive the
sign of dw¥/da; (clearly the observed effect includes the price change
induced by the corresponding shift in L;), the nature of the depen-
dence between the technology and «; must be specified exactly.

The most immediate consideration is to describe how a; affects the
slope of the agency’s isoquant. Clearly, as long as larger «; gives
bureaucrats a tighter grasp of control over agency output, we might
expect the well-organized agencies to respond much more sensitively
to changes in the agency wage. Thus:

ZLIZE)
= >0 (14)

An extreme form of this argument, used in the comparative-statics
because of its simplicity, is that ZL, > 0 and Zj, = 0. Thus, for any
level of agency budget an increase in a; leads to a change in equilib-
rium from e; to ¢, as shown in figure 2.

The second effect we must consider is how hetter organization of
bureaucrats affects the level of agency output for given =; and L,.
That is, what is the sign of Zi = 8Z/da,? It would seem that the basic
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Fic. 2

goal of bureaucratic power would be to improve their economic
conditions and to use that power in ways that will further this objec-
tive. Thus it would be odd to find a strong “union” of bureaucrats in a
firm paying w; wages and hiring L; individuals to be producing more
output than a weaker union of bureaucrats in a similar size firm.
These considerations suggest that Zi < 0. If these assumptions con-
cerning the effect of bureaucratic power on the agency’s production
technology are correct it is easy to show that

dw¥

T 0 (15)
Essentially there are two effects taking place. On the one hand, the
relative increase in the marginal product of w; over L; makes a shift
toward a wage-intensive production technique profitable. Moreover,
since Z% is negative, to obtin the desired level of Z* more resources
are transferred to that agency, causing the expansion effects that we
have seen earlier.

III. Data

The data set that will be analyzed in this paper is a 1 percent random
sample from the Central Personnel] Data File (CPDF) compiled by the
U.S. Civil Service Commission. The CPDF analyzed in this paper
contains data for civilian federal workers employed as of July 1977.
These workers were classified as permanent, full-time civil servants
working within the United States. Note that by restricting the sample
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to these workers, and since annual earnings in the data refer to the
individual’s full-time salary, annual earnings are strictly proportional
to the wage rate.

The thearetical model discussed in the previous section suggests
three important variables that are likely to affect bureaucratic wages
and create interagency wage differentials: the number of constitu-
ents, the degree of constituent organization, and the degree of bu-
reaucratic organization. Obviously, none of these concepts is well
defined empirically, and hence proxies must be created.

A, The Number of Constituenis

This variable has no close empirical counterpart since no enumera-
tion exists of the number of people directly benefiting from ex-
penditures in a given agency. There are, however, two approaches
that can be used to derive empirical measures of n;. The first involves
the populations of areas where agency expenditures are made and the
second involves the matching of particular interest groups with par-
ticular agencies. Let us first construct a population-based measure of
n;. There exists a very detailed listing of federal expenditures by state
and by agency (U.S. Community Services Administration 1977). If
two simplifying assumptions are made, a number-of-constituents
variable can be estimated. The first is that only individuals living in
the state where the expenditure is made benefit from the agency
output. Thus Z! is perceived to be of use strictly in the state where
the funds are distributed. Obviously, this is a very strong assump-
tion although the basic idea—that those benefiting directly matter
“more”—seems plausible. The second assumption is that expendi-
tures in a given state benefit all citizens of that state equally. To derive
a population-hased measure of the size of the constituency, define a
Herfindahl index, H, as'?

Ny
H=Y > (16)
k i=t

where ¢, gives the share of the budget of a representative agency
going to individual ; in state k and N, is the population in state k. Note
that to simplify notation the agency subscript is omitted.

As is well known, the upper limit for H is unity, occurring when one
individual obtains the total budget. If all individuals in the country
share equally, it is easy to show that H = 1/N, where N = %,.N,. To
simplify and to allow the utilization of existing data, suppose that all

¥ A detailed discussion of the benefits and problems associated with Herfindahl
indexes 1s contained. in Stigler (1968).
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individuals in a given state share equally from agency expenditures
(although expenditures may differ from state to state). Let the share
of the agency budget going to the representative individual in state &
be ¢;; then (16) becomes

H= > Nt (7

k

It is easy to show from (17) that if one state gets all the agency funds,
then H = 1/N,. Thus the reciprocal of the Herfindahl index gives a
number of “equivalent constituents” for the agency. The variable
used in the empirical work below is defined as

CONPOPI = ﬂgf—)

(18)
which gives the proportion of the population that receives “direct”
benefits from expenditures in the agency. Clearly (18) can be easily
calculated given the detailed data available on federal expenditures by
agency and by state.!?

An alternative population-based constituency variable can be de-
rived by simply adding up the population in states where the share of
agency expenditures in the state (N,e,) exceeds the share of popula-
tion in the state (N,/N). That is, if one believes that only those who
benefit substantally from government expenditures are likely to be
active in electoral politics, then this index {CONPOP2) may be a better
measure of the size of the agency’s constituency. A formal definition is

sum of population of states
where Nye, = N /N

CONPOP2 = N

(19)

Thus it gives the fraction of the country's population who benefit
“significantly” from the agency's output. Since the Washington, D.C.,
area is a district where Ny, > N /N for almost all agencies, its
population is deleted from the summation in the numerator of (19}.
A second method of obtaining proxies for n; involves identification
of interest groups for particular agencies, There is a tradition in
industrial organization claiming that (at least) regulatory agencies are
“captured” by or created for the benefit of the industries they are
supposed to regulate.?® Thus it may be possible to assume, at least as a
first-order approximaaon, that the Civil Aeronautics Board's constit-
uency is formed by the number of employees in the wansportation-

12 [t should be noted thar in constructing the variables discussed in chis section all
small apencies (i.e., agencies with fewer than 500 employees) were combined into a
single group. This affected abouc 4 percent of the sample.

% A detailed discussion of these hypotheses can be found in Stigler (1971).
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by-air industry; the Interstate Commerce Commission’s constituents
are employed in the trucking, warehousing, and railroad transporta-
tion industries; the Agriculture Department’s constituents are the
employees in the agricultural industry, etc. Appendix A describes in
detail the interest groups associated with each major federal agency.
Admittedly, there is a certain element of arbitrariness in matching
interest groups with agencies. However, in many cases the classifica-
tion was easy and clearly followed from the description of agency
responsibilities found in the United States Government Manual (U.S.
General Services Administration 1978). The “industry-based” con-
stituency variable CONINDI is defined as the fraction of the civilian
labor force employed in industries associated with the federal agency.
For some major agencies—especially the Defense Department, the
Postal Service, and the Department of Health, Education, and Wel-
fare (HEW)—no nawral constituencies could be found. Hence
CONINDI1 was simply set equal to CONPOPL for these agencies.
That is, for agencies where the constituency was hard to identify I
simply resorted to the population-based measure CONPOPI1. Alter-
natively, I could resort to the second population-based measure
leading to the creation of CONIND2.

It should be obvious that these constituency variables are likely to
have large measurement error. If so, then the effects of these vari-
ables on agency earnings will reflect a lot of noise and will tend toward
zero. As will be seen below, however, there is a remarkable consistency
in the effects of each of the four constituency variables on agency
wage rates.

B.  The Organszation of Constituents

The theory presented above suggests that not only is the number of
constituents important, but that their political organization also mat-
ters. Again this variable is unobserved but clearly depends on the costs
and benefits of organizing in order to influence agency policy. One
aspect of costs of organization is the geographic dispersion of the
constituency, since presumably the more widely dispersed the bene-
ficiaries the more costly it would be to have a cohesive constitu-
ency. Fortunately, by using the same data used to canstruct CON-
PQP], itis possible to get a measure of the geographic dispersion of
the constituency. In particular, define

H* = > E, 20)
k

where E, is the share of the agency budget going to state k (= Nye,).
Clearly, if one political unit {i.e., state) receives all the funds H* = |,
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whereas if all political units receive equal shares the reciprocal of H*
gives the number of “equivalent” political units. One dispersion. vari-
able used in the empirical analysis below is

STATEI = 1/H*, (21)

An alternative measure of geographic dispersion would be to count
the number of states where the share of the agency's budget going to
that state is greater than the share of the population of the state. This
variable is denoted by STATEZ2 and supposedly measures the number
of states that “matter.” In constructing STATE2 I follow the conven-
tion used in calculating CONPOP2 and omit the District of Columbia
from the calculations.

The variable used to measure the benefits of constituency organi-
zation is the proportion of the agency's budget spent in the form of
direct grants to localities and individuals. Presumably, the benefits to
organization are greater if the money is received directly from the
government and is not spent on overhead and other transaction costs.
This variable is denoted by GRANT.2!

C. The Degree of Bureaucratic Organization

We seek an empirical variable that measures whether a group of
bureaucrats can easily translate a low agency wage into disruption of
agency output and a high agency wage into cooperation with agency
management. The empirical hypothesis used in this paper is that
groups of bureaucrats which are homogeneous in relevant charac-
teristics should have an easier time in “organizing” themselves so as to
make their response to wage changes known. In other words, in
agencies where labor is of varying skills, at different stages in gov-
ernment careers, and more geographically dispersed, there are likely
to be fewer common interests, raising the costs of organization by the
bureaucracy and hence lowering the agency wage. Therefore, vari-
ables measuring inequality in relevant characteristics of the bureau-
crats within the agency should have negative effects on wage levels.
It could be argued that agency homogeneity is not a relevant mea-
sure of bureaucratic power since senior bureaucrats in a relatively
homogeneous agency might take over the agency and exploit junior
bureaucrats if the latter are easy to replace. Undoubtedly some of this
may occur, but presumably rewards to senior bureaucrats depend on
the agency’s output. Clearly the incentive of junior bureaucrats to
produce output and thus contribute to the power of senior bureau-

* The data underlying the creation of GRANT can be obtained from U.8. Commu-
nity Services Administration (1977).
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crats will be greater the higher their wage. Hence there is an incentive
for senior bureaucrats to “share” the rewards of increased output with
the agency’s labor force, though the distribution of the rewards may
be highly skewed.

The empirical work below uses three measures of inequality in
bureaucratic characteristics: the standard deviation of educational
attainment within the agency, ¢(EDUQC); the standard deviation of
age in the agency, o (AGE); and the standard deviation of job tenure
within the agency, a(JOB). Each of these variables is constructed from
the CPDF.

An alternative measure of agency homageneity is given hy the
number of bureaus organized within the agency (NUM). Although
most agencies contain only one bureau, superagencies like the De-
parument of Defense contain over seventy, and a moderately sized
Department of Justice contains eight administrative bureaus. One can
argue that such diversity in agency output is likely to fragment the
common interests of the agency’s bureaucracy, since bureaucrats
within the agency will have to compete among themselves for a share
of the agency’s money. Thus the model outlined earlier would predict
that agencies with many bureaus would have relatively lower wages.??

Table 2 presents estimated values of the variables discussed in this
section for selected agencies. As expected, agencies like HEW, the
Postal Service, and the Veterans Administration (VA) serve the
largest number of constituents in a considerable number of equivalent
political units. By contrast, regulatory agencies tend to have small
constituencies since their funds are mostly spent in the District of
Columbia or they regulate industries which form only a small pro-
portion of the naton’s labor force. Since this may create a potential
measurement-error problem, the results in the next section will be
estimated in different samples to ascertain the sensitivity of the esti-
mated effects to measurement errors.

IV. The Wage Structure

The data analyzed in this section are a sample of 21,681 federal
civilian personnel records from the CPDF.?® These observations were
selected from the random 1 percent sample on the basis of their

2 There are same problems associated with the variable NUM. It may reflect not only
the diversity of the agency, but also its size. Although the <orrelation between NUM
and the agency's budget is not perfect, it is quite high (0.85). Due to this potential prab-
lem, the earnings functions below are sometimes estimated omitting NUM.

# 1t should be noted that some agencies are not represented in the CPDF. These
include intelligence agencies and employees in the legislative branch of the govern-
ment. The only sizable independent agency omitted from che CPDF is the Tennessee
Valley Authority.
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having complete information for the variables used in this study. The
theoretical model presented earlier suggests that to measure “ob-
served” effects we estimate an equation of the form

In Wy =f(ij Hyy 0, Si)s (22)

where y; is a vector of standardizing sociceconomic variables for
individual ;.74

Table 3 presents regressions of (In) earnings on y; for the federal
sector as well as for each of the three largest agencies. The variables
can be partitioned into three sets: first, standard earnings-function
variables suich as education, experience, and job tenure; second, per-
sonal characteristics such as sex, race, veteran's status, retired military
status, and healch; finally, region dummies where the left-out region
is the Washington, D.C., Standard Metropolitan Statistical Area
(SMSA).2

The results for the pooled sample are interesting. The coefficient of
education, which in simple versions of the human capital model
estimates the rate of return to schooling, is about 6.6 percent. The
regression also indicates the importance of current job tenure in the
determination of individual earnings. Note the very strong sex and
race differentials in the federal government: White males earn 10.7
percent more than black males and 26.7 percent more than white
females.® The region dummies are all statistically significant and
show a substantial pro-I.C. wage bias. In general, wages in the Dis-
trict of Columbia range about 10 percent higher than in other areas of
the country. Finally, being a veteran, being in bad health, or having
retired from the military, all reduce earnings. The interesting effect is
that of the veteran variable. According to civil service regulations,
veterans are given point preferences so that their score on civil service
exams is higher than that of equally able nonveteran candidates and
are, therefore, more likely to be hired. Thus the veteran dummy may
be, partly, an inverse ability measure, and the results in table 3
indicate that even in the federal government ability has a positive
effect on earnings. Moreover, the veteran variable may be capturing
a misspecification of the variable “previous experience” which is
defined as a residual AGE — EDUC — JOB — 6. For the veteran, this

* Actually, the model in Sectian I suggests that the wage in agency { depends not
orly on political variables associated with ageney 1 but also on the variables associated
with all other agencies. Atthis stage of the analysis of federal wage policy I concentrate
on estimating own-effects and assume cross-effects to be insignificant.

* In fact, only state codes are available in the public version of the CPDF. The District
of Columbia region is then defined as D.C., Maryland, and Virginia. This definition
reflects the face that many government headquarters in the D.C. atea are not located
within the district’s boundaries.

* See Borjas (1978) for a detailed apalysis of racial and sexual wage differentials in a
large government agency, the Depactment of Health, Education, and Welfare,
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variable represents both time at other jobs and time in the army. If, on
the average, army experience is less valuable in the federal govern-
ment than labor market experience, one would expect veterans to
receive lower wages.

In the remaining columns of table 3, earnings functions for the
largest three agencies are shown. The important finding is the re-
markable difference in the structure of wages across agencies. Most
striking of all is the small (numerically though not statistically) effect
of practically all variables in determining post office salaries. For
example, the value of an additional year of schooling ranges from 1.3
percent in the Postal Service to 5.6 percent in the Defense Depart-
ment to 10.3 percent for employees of the VA. This result is similar to
that found in the comparison of skill differentials in the union and
nonunion sectors, where these differentials are significandy narrower
in the unionized sector (Bloch and Kuskin 1978). Another remarkable
result concerning the Postal Service is the difference in R* across
agencies. In the Defense Department or the VA, over 60 percent of
the total variance in earnings is explained by the set of variables in
table 3. In the Postal Service, on the other hand, barely 20 percent of
the total variance is explained. This result raises an interesting puzzle:
Why is it that in the most heavily organized agency in the federal
government observable-skill variables explain so lictle?

Interagency differences in wage levels are further documented in
table 4, which extends the comparison to all agencies and holds
constant a much better measure of educational attainment. In par-
ticular, the pooled earnings function of table 3 is expanded by re-
placing the continuous variable measuring years of completed
schooling (EDUC) by a vector of dummies indicating the amount and
type of educational attainment. The new education vector contains
21 dummy variables {defined in Appendix B) explicitly indicating
whether the educadon was vocational or academic, and even the
nature of an advanced degree (e.g., medical vs. Ph.D.). Clearly this
detailed standardization of skill should help in further establishing
the differences in wage structures across agencies. Given this detailed
set of skill variables, table 4 adds a vector of dummies indicating the
agency of employment.?” As can be seen, the coefficients indicate
significant wage differentials across agencies even after detailed stan-
dardization for skills. An alternative way of seeing the importance of
agency wage differentials is by noting that prior to the inclusion of the
agency dummies the earnings function could explain 63 percent of

% All agencies with. fewer than 250 employees were lumped into an OTHER cate-
gory. These small agencies are compased mainly of a wide assortment of presidential
study commissions. Further, the table presents only thase coefficients whose ¢-ratio was
absolutely greater than unity. The left-out agency is HEW.



