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Estimates of the Demand for
Fringe Benefits
Existing data on fringe benefits are notoriously imperfect, as many
economists have pointed out (Antos 1983; Hamermesh 1983; Atrostic
1983; and Smith and Ehrenberg 1983, among others). One can imagine
two kinds of data that would be ideal for examining the role of fringe
benefits in the labor market. The first would be a broadly representative
sample of individuals that would include complete information on the
demographic and other characteristics of the workers in the sample
(including age, marital status, employment status and earnings of
spouse, family size, and so on), and a complete profile of each worker's
nonwage benefit package. The second ideal data set would be a repre
sentative sample of establishments that would include a complete char
acterization of the establishment, the various groups of workers em
ployed, and the fringe benefits provided to each of those groups. Alas,
such ideal data sets are nonexistent.
Nevertheless, there exist at least two data bases that are serviceable
for the purpose of estimating tradeoffs among various components of
compensation. The first is a data set based on the unpublished two-digit
industry data underlying the National Income and Product Accounts
(NIPA) "other labor income" series for 1968 through 1982 (U.S. De
partment of Commerce, Bureau of Economic Analysis 1986). The
second is a data base fashioned from the 1977 Survey of Employer
Expenditures for Employee Compensation (hereafter, EEEC), the 1977
Current Population Survey, and the 1977-78 National Medical Care
Expenditure Survey. In the first of these data sets, the unit of observation
is the two-digit industry; in the second, it is the establishment. The
advantage of using two separate data bases in exploring tradeoffs among
wages, pension benefits, and health insurance benefits is that each data
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base has different strengths and weaknesses, and the results from one
analysis can be used as a check on the other. l
This chapter offers two separate estimates of the demand for fringe
benefits, the first using the NIPA data from 1968 to 1982, the second
using the 1977 EEEC survey. In each case, the demand for pension
benefits and the demand for health insurance benefits, as specified by
equations (2.34) and (2.35) in the last chapter, are jointly estimated.
Each set of estimates results in a complete set of price, income, and
substitution elasticities. These estimates are of intrinsic interest, and
will also be used to simulate the effects of tax policy changes in
chapter 4.
It is useful to restate the equations to be estimated, so that the data
requirements of the empirical work can be clearly understood. Recall
from the last chapter that equations (2.33) through (2.35) model the
demand for wages, pensions, and health insurance benefits. Because
only two of the three equations are independent, we will estimate only
the demand for pensions and health insurance:
(2 - 34)
drlx l + ...+drKxK+ur
sh =ah +brhln(prlpw)+bhhln(phlPw)+bhln(m/P*) +

(2.35)

To repeat, this is a standard set of demand equations, in the sense that the
demand for each component of compensation is modeled as a function of
the relative prices of those benefits [(prlp^) and (ph/pwy], real total
compensation (w/P*), and other characteristics such as age and sex
(*! , . . . , Xff). The dependent variables, sr and sh , are the shares (that is,
proportions) of total compensation received in the form of pension
contributions and health insurance benefits. The at , btj, bt, and dik are
parameters to be estimated, and ur and uh are random disturbances. (See
chapter 2 for a complete development of the model, and the conclusion
of that chapter for a summary.)
Prices and income drive any system of demand equations, and this
demand system is no exception. All of the policy changes that will be
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simulated in the next chapter have their effect on the demand for fringe
benefits and the mix of compensation through their effect on relative
prices and income. It follows that construction of the relative price and
income variables is of central importance. Recall from the last chapter
the definition of the relative prices: 2

pjpr =(cjcr)/(l-t),and
i),

(2.5)
(2.36)

where cw, cr, and ch are the employer's cost of providing a unit of wage
benefits, a unit of pension benefits, and a unit of health insurance
benefits; and t is the marginal tax on income faced by the worker.
Four variables, cw, cr, ch , and t, are needed to construct the above
relative prices. How are these four variables to be observed? First, in
using both the NIPA data and the EEEC survey, we will assume that the
wage-pension cost ratio (cw/cr) is constant. As pointed out in the last
chapter, this is a debatable assumption worth further research, but the
problems to which it may give rise can be minimized by including a
proxy for firm-specific human capital among the control variables
(*! , . . . , XK). Next, the wage health-insurance cost ratio (cw/ch) will be
constructed from a hedonic model of the price of health insurance. This
model is developed in the appendix to this chapter, and relies on the
1977-78 National Medical Care Expenditure Survey. The National
Medical Care Expenditure Survey is a critical part of the empirical work
presented in this chapter because it is the only existing data from which
one can obtain measures of variation in health insurance costs from
establishment to establishment and from industry to industry. The
results of the hedonic model are applied to both the NIPA data and the
EEEC survey.
Finally, the marginal tax rate (f) will be constructed from data on each
observation in each sample. The methods involved in computing t for
each of the two data sets will be discussed below, along with the
development of each data set.
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Estimates from the National Income and Product Accounts
Description of the Data
In the past 20 years, labor economists and other applied microeconomists have grown accustomed to using and interpreting household
data, almost to the point where they distrust and eschew data in which
the unit of observation is more highly aggregated than the household.
Indeed, it is clear that the availability of household data is responsible for
many of the important advances in labor economics during the past 25
years. Nonetheless, household data have disadvantages as well, and first
among these is the problem of measurement error, which may have led
to the appearance of "very great microlevel randomness in economic
behavior" (Stafford 1986, p. 405). Aggregation can provide a way of
washing out, through averaging, some of the errors that appear at the
individual level, and when a unit of observation higher than the indi
vidual or household can be justified on behavioral grounds, subaggregate data can be quite useful.
In this section, we use two-digit industry data from the National
Income and Product Accounts. Hence, the two-digit industry is our unit
of observation. In addition to mitigating problems of measurement
error, the NIPA data are capable of representing the entire private U.S.
economy. We have assembled data on 54 of the two-digit nongovernmen
tal industries for the years 1968 through 1982. Governments have been
excluded from the sample examined because the vesting and funding of
government pensions raise issues that are unique to the public sector.
Likewise, railroads have been excluded because railroad workers' pen
sions are regulated separately from the pensions of all other workers in
the economy. Farms and "Other services" consisting of social services,
membership organizations, and miscellaneous professional services
have been deleted because of inadequate data. A more detailed account
of the data and the variables constructed from them follows.
Central to our work is the unpublished two-digit industry data on
"other labor income" for 1968 through 1982, which was provided to us
by the Income and Wealth Division of the Bureau of Economic Analysis.
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For each two-digit industry, we obtained "employer contributions to
private pension and welfare funds" divided into two categories: (a)
"pension and profit-sharing," and (b) the sum of "group insurance"
which includes both group health and group life insurance and supple
mental unemployment benefits. This two-way breakdown is less than
ideal because pension contributions are lumped with profit-sharing, and
because life insurance and supplemental unemployment are lumped
with health insurance. (That is, the Bureau of Economic Analysis does
not separate health insurance from life insurance and supplemental
unemployment at the two-digit industry level.) Nonetheless, the break
down improves on that used in previous research, and the problems of
having health contributions lumped with life insurance and supplemen
tal unemployment benefits are minimized by the dominance of health
contributions within that category. (For example, in 1982, health contri
butions were 89.6 percent of the sum of health, life, and supplemental
unemployment benefits in the aggregate economy.)3
From these unpublished data and the published NIPA data, the follow
ing variables needed to estimatethe model stated as equations (2.34) and
(2.35) can be constructed for each two-digit industry in each year.
1. Relative Prices. Recall from equations (2.5) and (2.36) that four
variables (cw, cr, ch , and t) are required to construct the relative prices
(Pr/Pw) and (Ph/Pw)- We will assume, as already discussed, that (cr/cw)
equals one, which means we need only estimates of ch and /.
The employer's cost of providing health benefits (ch) can be measured
both over time and from industry to industry at a point in time. Variation
over time is measured by observing the price index for health insurance
published in the NIPA (U.S. Department of Commerce, Bureau of
Economic Analysis, 1986, Table 7.10). Variation in the cost of health
insurance from industry to industry is measured by using the hedonic
model of health insurance cost, described in the appendix to this chapter.
Readers of the appendix will see that interindustry differences in the cost
of health insurance are derived only for 1977-78. Consequently, it is
necessary to assume that these interindustry differences are constant
over all years from 1968 through 1982. 4 These constant interindustry
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differences are adjusted upward or downward for each year by the health
insurance price index in the NIPA. Hence, the cost of health insurance
matched to each industry in each year depends on both the industry and
the year of the observation.
The marginal tax rate on earnings (t) is computed under two alter
native tax schemes, in an effort to test the sensitivity of the results to
different assumptions about the tax filing status of the average worker in
each industry. 5 The idea is to obtain an upper and lower bound on the
marginal tax rate faced by the average worker in each industry. Under
the joint-filing tax scheme, it is assumed that the average worker filed a
joint return with three exemptions, and took the minimum standard
deduction, low-income allowance, or zero-bracket amount (whichever
was most favorable). Accordingly, taxable income, computed as yearly
gross earnings minus exemptions and deductions, is applied to the tax
table for a married individual filing a joint return. Under the separatefiling tax scheme, it is assumed that the average worker was married
filing separately, took two exemptions, and again took the minimum
standard deduction, low-income allowance, or zero-bracket amount. In
this latter case, the computed taxable income figure is applied to the tax
table for a married individual filing a separate return. Under both tax
schemes, tax credits in effect during 1975 through 1978 are accounted
for, as are the tax surcharges of 1968 and 1969, but no attempt is made to
account for the Earned Income Tax Credit in effect in 1975 and follow
ing years.
We have not added the social security payroll tax rate to the marginal
tax rate on wages when earnings are below the social security maximum
earnings base. This amounts to assuming that workers receive an actuarially fair return on their social security contributions. Burkhauser and
Turner (1985), Gordon (1983), and Sloan and Adamache (1986) have
favored this assumption, based on the logic that the social security
benefit formula links a worker's social security benefits to payroll taxes
paid. Indeed, most current retirees are receiving more than an actuarially fair return on their social security payroll taxes; it is only for
workers born after 1945 that social security will provide a return that is
actuarially unfair.
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Two alternatives to assuming that workers receive an actuarially fair
return to social security have been developed and tested by Hamermesh
and Woodbury (1990). One alternative is to add the social security
payroll tax rate to the marginal tax rate paid on earned income whenever
a worker's earnings fall below the social security maximum earnings
base. (That is, / in equations (2.5) and (2.36) would include the payroll
tax.) Two assumptions underlie this alternative: that the social security
payroll tax does not apply to benefits, hence adding to the incentive to
receive benefits; and that workers receive an actuarially fair return on
their share (50 percent) of the payroll tax. The other alternative, first
used by Turner (1987), takes the further step of adding the social
security payroll tax to the employer's cost of providing wages, in
addition to adding the payroll tax to the marginal tax on earned income.
(That is, the payroll tax is added to cw in equations (2.5) and (2.36), in
addition to being included in t.) This alternative assumes that workers
bear the full burden of the tax but will never receive any benefits, and
reflects the way most college students seem to perceive the social
security system.
As it turns out, estimates of the demand for fringe benefits are
remarkably insensitive to these alternative ways of handling the social
security payroll tax. For example, Hamermesh and Woodbury (1990)
find that estimates of the uncompensated price elasticities using the three
alternatives are within 3 percent of each other. Similarly, Woodbury and
Bettinger (1991) find that estimated responses of fringe benefit coverage
to the tax-price of benefits are virtually identical under the three alter
natives. Accordingly, even though we have not performed sensitivity
tests on the estimates reported in this chapter, we feel reasonably
confident that our results would be unchanged if we handled the social
security payroll tax differently.
2. Compensation Shares. The share of compensation received as
pension benefits by the average worker in each industry (sr) is obtained
by dividing pension contributions per employee by total compensation
per employee. 6 Total compensation per employee is defined as the sum
of after-tax wages and salaries per employee, pension contributions per
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employee, and insurance contributions per employee. After-tax wages
and salaries are not observed directly, but are imputed in the process of
assigning the marginal tax rate to the average worker in each industry
(see the discussion of Relative Prices above). Similarly, the share of
compensation received as health benefits (sh) is constructed by dividing
insurance contributions per employee by total compensation per em
ployee. These shares are the dependent variables in equations (2.34) and
(2.35).
3. Real Total Compensation. The measure of real total compensation
(m/P*) is obtained by summing after-tax earnings with employer contri
butions to pension and health insurance plans, and dividing by the
approximated price index P*. Note that m is the same as the de
nominator of the compensation shares, sr and sh . Because our data span
1969 through 1982, it is necessary to adjust P* by the Consumer Price
Index (CPI). Specifically, in equation (2.20), pw and/?r are both multi
plied by the CPI (divided by 100) for the appropriate year. Since ph
already incorporates the health insurance component of the CPI, no
further adjustment to ph is required.
4. Control Variables. The above variables, which are essential to the
model and are derived from the NIPA, are supplemented by additional
control variables. These variables, which are the jc^s in equations (2.34)
and (2.35), are described presently. The source of each, if other than the
NIPA, is noted.
First, a set of dummy variables, one for each two-digit industry in the
sample, is included to control for features of an industry that do not
change over time and that are either unmeasurable or difficult to mea
sure. Inclusion of these variables yields a so-called fixed-effects model
(see, for example, Johnston 1984, pp. 396-407, for a lucid exposition).
It should be noted that these industry dummies are the only control
variables that do not vary over time. The remaining jc^s will hence be
referred to as time-varying control variables.
Second, the proportion of workers in each industry who are bluecollar workers, and the proportion of workers in each industry who are
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women, are both derived from Employment and Earnings (U.S. Depart
ment of Labor, Bureau of Labor Statistics, various March issues). These
variables offer a way of controlling for characteristics of each industry's
workforce that do vary over time, particularly over the business cycle,
and that may influence the shares of compensation received in various
forms. 7
Third, for each industry and each year, the median ages of men and of
women are approximated by taking published data from the 1970 and
1980 decennial Censuses of Population on the median age of men and
women by industry, and forming a trend. From this trend, one can
interpolate to obtain values for years between 1970 and 1980, and
extrapolate (using the trend that prevailed between 1970 and 1980) to
obtain values for years earlier than 1970 and later than 1980. 8 (The data
come from U.S. Department of Commerce, Bureau of the Census 1972,
1982.)
Fourth, the average number of workers per establishment is com
puted for each industry in each year by taking annual data on the number
of employees and number of establishments in each industry from
County Business Patterns (U.S. Department of Commerce, Bureau of
the Census, various years). This allows us to control for and appraise the
existence of scale economies in the provision of benefits, which were
first studied systematically by Mitchell and Andrews (1981).
Fifth, the business cycle may affect the degree to which pension
liabilities are funded, or the degree to which health insurance benefits
are provided or enhanced. In order to account for variation over the
cycle in fringe benefit provision, we include as a control variable the
annual proportional change in real Gross National Product contributed
by the industry. (Note that, as a result, observations from 1968 are
dropped from the sample, leaving us with a sample of observations from
1969 through 1982.) Also, in order to account for any exogenous trends
in fringe benefits, a simple time trend is included among the xks.
Finally, we attempt to control for the level of firm-specific human
capital possessed by the average worker in each industry. This is impor
tant because Lazear (1981), among others, has hypothesized that the
greater the amount of firm-specific human capital possessed by a
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worker, the greater will be the incentive for the worker's employer to
offer compensation in a deferred form such as pensions. The reasoning
is that deferred compensation creates an incentive to workers who
possess large stocks of specific human capital to remain with the firm
(see Alien and Clark 1987 for a review). This line of reasoning is known
as the "agency hypothesis."
Given the popularity of the agency hypothesis as an explanation of
why firms offer deferred compensation, it is interesting that it has rarely
been tested (but see Mumy and Manson 1985). Part of the reason for the
rarity of testing the agency hypothesis is that finding good proxies for
firm-specific human capital is no easy matter. Parsons (1972), in his
pioneering effort to test for the effects of specific capital, focused on
capital per worker, job tenure, and occupational category (for example,
the proportion of managers in an industry) as variables likely to be more
highly correlated with specific than with general human capital. Long
and Scott (1982, p. 215), in their work on tax incentives for provision of
fringe benefits, approximated firm-specific human capital with a
capital-labor ratio constructed by dividing real corporate capital con
sumption allowance (in $1,000,000s) by the number of full-time equiv
alent employees (both obtained from the NIPA). We follow their prac
tice, except, of course, the measure of capital consumption allowance
per worker used here is disaggregated by industry, rather than for the
economy as a whole. 9 Also, we recognize that the capital-labor ratio is
an imperfect proxy for firm-specific human capital, and that it is open to
alternative interpretations. 10
Descriptive statistics for each variable used in the analysis are dis
played in table 3.1. Except as noted in the table notes, the means
displayed are weighted by the number of employees in each industry. 11
Results from the National Income and Product Accounts
The results of estimating the demand system specified by equations
(2.34) and (2.35) are displayed in table 3.2. Note that four sets of
estimates are shown. The first two columns (labeled "Joint-Filing Tax
Scheme") are estimated with marginal taxes on wage income (and the
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Table 3.1 Descriptive Statistics of Variables
in the NIPA Data

Variable

Mean

Standard
Deviation

Variables from joint tax scheme:
0.055
sw (wage share)
0.903
sr (pension share)
0.050
0.037
sh (health insurance share) 0.047
0.025
0.029
0.797
Pr/Pw
0.811
0.101
Ph/Pw
m/P* (real total
14,815
3,641
compensation, $)
Variables from separate tax scheme:
sw (wage share)
0.895
0.060
0.040
sr (pension share)
0.054
sh (health insurance share) 0.050
0.028
0.693
0.072
Pr/Pw
0.121
0.706
ph /pw
m/P* (real total
12,054
2,547
compensation, $)
Variables common to both tax schemes;
Proportion of workers
0.280
blue-collar
0.677
Proportion of workers
0.215
female
0.344
Age of male workers
(industry median)
2.97
37.10
Age of female workers
(industry median)
35.68
2.84
Average number workers
per establishment
16.26
20.08
Capital-labor ratio
5,549
12,551
Annual proportional
change in industry
0.023
0.071
output

Minimum Maximum
0.627
0.002
0.001
0.610
0.570

0.980
0.311
0.140
0.850
1.138

7,869

31,938

0.589
0.002
0.001
0.460
0.416

0.979
0.338
0.158
0.810
1.066

7,371

24,592

0.0

0.930

0.0

0.846

29.60

49.80

26.20

47.10

3.30
0.00

323.15
112,679

-0.395

0.340

NOTES: All means are weighted by the number of employees in each industry, except for average
number of workers per establishment (which is weighted by the number of firms in the industry), the
capital-labor ratio, and the annual proportional change in industry output (both of which are
unweighted). There are 54 industries in the sample, with observations from 1969 through 1982
(inclusive). Hence N= 756.
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derived tax-price of wage income) constructed by applying taxable
income to the married joint-filing tax schedule. The second two columns
(labeled "Separate-Filing Tax Scheme") are estimated using marginal
taxes constructed by applying taxable income to the married separatefiling tax schedule. The first and second columns differ in that the first
column displays estimates obtained by applying Zellner's joint gener
alized least squares estimator to the data (labeled "JGLS"), whereas the
second column displays weighted joint generalized least squares esti
mates (labeled "WJGLS"). The same difference distinguishes the third
column from the fourth. Weighted estimates were obtained out of a
concern that the error terms in equations (2.34) and (2.35) might be
heteroscedastic. Specifically, it stands to reason that the variance of the
error term might be larger in small industries than in large industries.
The solution is to implement weighted least squares, with industry
total compensation serving as the weight. The results suggest that at
most a minor gain in efficiency is obtained from the correction for
heteroscedasticity.
1. Relations Between Control Variables and Fringe Benefit Shares. It
is useful to examine first the coefficients of the additional time-varying
explanatory variables; that is, the^s. Coefficients of the time-vary ing
control variables appear under the headings "Variables in the Pension
Equation" and "Variables in the Health Insurance Equation" of table 3.2.
(Coefficients of the industry dummy variables are excluded from table
3.2 to conserve space, and will not be discussed.)
A higher proportion of blue-collar workers in an industry appears to
be related to a higher proportion of compensation received as pension
benefits, but to a lower proportion of compensation received as health
benefits. Thus, blue-collar workers appear to be favored relative to
white-collar workers in the provision of pension benefits, whereas
white-collar workers appear to be favored relative to blue-collar work
ers in the provision of health insurance benefits, other things equal.
Because these results differ both from the findings of earlier studies and
from findings presented below (using the 1977 EEEC), it seems best to
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Table 3.2 Estimates Coefficients of the Fringe Benefit
Demand System Applied to NIPA Data
Joint-Filing
Tax Scheme
Parameter
or Variable

aw

JGLS

2.3303
(0.0555)
ar
-0.9315
(0.0616)
-0.3988
ah
(0.0542)
"ww
-0.0751
(0.0127)
bwr
0.0665
(0.0129)
0.0086
bwh
(0.0032)
brr
-0.0506
(0.0138)
brh
-0.0159
(0.0037)
0.0073
bhh
(0.0033)
-0.1281
bw
(0.0058)
br
0.0906
(0.0064)
bh
0.0375
(0.0056)
Variables in the Pension Equation:
0.0052
Proportion of workers
(0.0022)
blue-collar
Proportion of workers female
0.0030
(0.0077)
Age of male workers
0.0014
(0.0004)
Age of female workers
0.0008
(0.0003)
Average number workers
-0.0421
per establishment (1,000s)
(0.0315)
Capital-labor ratio
1.6600
(1,000,000s)
(0.1130)

Separate-Filing
Tax Scheme

WJGLS

JGLS

WJGLS

2.1382
(0.0479)
-0.6845
(0.0484)
-0.4537
(0.0509)
-0.1052
(0.0107)
0.1046
(0.0150)
0.0006
(0.0026)
-0.0947
(0.0115)
-0.0099
(0.0026)
0.0093
(0.0028)
-0.1119
(0.0052)
0.0715
(0.0052)
0.0404
(0.0055)

2.5210
(0.0563)
-1.1066
(0.0644)
-0.4144
(0.0553)
-0.1351
(0.0074)
0.1253
(0.0077)
0.0098
(0.0032)
-0.1082
(0.0092)
-0.0171
(0.0039)
0.0073
(0.0036)
-0.1463
(0.0058)
0.1081
(0.0067)
0.0382
(0.0057)

2.2853
(0.0485)
-0.8463
(0.0511)
-0.4390
(0.0505)
-0.1248
(0.0063)
0.1218
(0.0065)
0.0030
(0.0026)
-0.1108
(0.0075)
-0.0110
(0.0029)
0.0080
(0.0030)
-0.1246
(0.0052)
0.0893
(0.0055)
0.0353
(0.0052)

0.0054
(0.0016)
-0.0061
(0.0066)
0.0005
(0.0003)
-0.0002
(0.0003)
-0.1460
(0.0291)
1.2700
(0.1510)

0.0067
(0.0023)
0.0061
(0.0081)
0.0015
(0.0004)
0.0008
(0.0003)
-0.0466
(0.0336)
1.6600
(0.1240)

0.0051
(0.0017)
-0.0016
(0.0072)
0.0005
(0.0004)
-0.0003
(0.0003)
-0.1470
(0.0320)
1.2800
(0.1670)
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Table 3.2 (continued)
Joint-Filing
Tax Scheme
Parameter
or Variable
Annual proportional change
in industry output
Time trend

Separate-Filing
Tax Scheme

JGLS

WJGLS

JGLS

WJGLS

0.0024
(0.0049)
0.0010
(0.0002)

0.0065
(0.0038)
0.0008
(0.0001)

0.0053
(0.0052)
0.0011
(0.0002)

0.0093
(0.0041)
0.0008
(0.0002)

-0.0130
(0.0019)
0.0171
(0.0068)
0.0027
(0.0003)
-0.0016
(0.0003)
0.0176
(0.0280)
-0.0655
(0.1010)
-0.0223
(0.0044)
0.0020
(0.0001)

-0.0099
(0.0016)
0.0169
(0.0071)
0.0022
(0.0004)
-0.0004
(0.0003)
0.0268
(0.0312)
-0.1860
(0.1610)
-0.0285
(0.0041)
0.0020
(0.0001)

-0.0148
(0.0021)
0.0129
(0.0072)
0.0027
(0.0004)
-0.0015
(0.0003)
0.0132
(0.0303)
-0.1080
(0.1110)
-0.0230
(0.0047)
0.0029
(0.0002)

-0.0111
(0.0018)
0.0127
(0.0077)
0.0025
(0.0004)
0.0000
(0.0003)
0.0207
(0.0345)
-0.1640
(0.1770)
-0.0285
(0.0044)
0.0032
(0.0002)

0.00008
0.00006

0.5197
0.5982

0.00009
0.00007

0.6215
0.7255

0.9617
0.9090

0.9752
0.9394

0.9629
0.9107

0.9752
0.9393

Variables in the Health Insurance Equation:
Proportion of workers
blue-collar
Proportion of workers female
Age of male workers
Age of female workers
Average number workers
per establishment (1,000s)
Capital-labor ratio
Annual proportional change
in industry output
Time trend
Mean squared error:
Pension equation
Health equation
R-squared:
Pension equation
Health equation

NOTES: Estimates result from applying an iterative version of Zellner's seemingly unrelated
regression procedure to equations (2.34) and (2.35). "Joint-Filing Tax Scheme" indicates that mar
ginal tax rates (and the implied tax-price of wages) are obtained by applying taxable income to the
married joint-filing tax schedule; "Separate-Filing Tax Scheme" indicates that the married separatefiling schedule is used. JGLS denotes unweighted joint generalized least squares estimates, and
WJGLS denotes joint generalized least squares estimates weighted by total compensation. The
dependent variables are shares of total compensation received as pensions and as health insurance.
Asymptotic standard error of each coefficient is shown in parentheses.
Coefficients of the nonprice variables (shown under "Variables in the Pension Equation" and
"Variables in the Health Equation") are interpretable simply as the change in the share of total
compensation received as pension benefits (or as health insurance benefits) resulting from a unit
change in the independent variable, all else equal.
Each equation includes a set of two-digit industry dummy variables, in addition to the timevarying control variables shown.
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defer discussion of the occupational effects to the Comparative Discus
sion section.
A higher proportion of female workers in an industry may increase
the share of compensation received as health insurance, but appears to
bear little relation to the share of compensation received as pensions.
The former finding conflicts with the notion that women often rely on
the health insurance of their spouses. The simplest interpretation of the
finding is that health insurance benefits are often a fixed sum that varies
little from worker to worker within an establishment. Health insurance
benefits, provided as such a fixed sum, would be a greater proportion of
the relatively low total compensation received by women. This inter
pretation is further discussed later in the chapter.
An aging male workforce may increase very slightly the share of
compensation received as pensions, and appears to increase the share of
health insurance benefits by .2 or .3 percentage point. The median age
of women in an industry appears to be quite weakly related to the share
of compensation received as either pension or health insurance benefits,
although there is some evidence that an aging female workforce may
slightly decrease the share of compensation received as health insur
ance. This last is an entirely plausible finding, in that women have
traditionally incurred relatively large health care costs during the childbearing years.
The findings on establishment size reported in table 3.2 are strikingly
at odds with earlier work on fringe benefit determination. First, indus
tries whose establishments are on average larger appear to pay a lower
proportion of compensation in the form of pension benefits. And sec
ond, there is no statistically significant relationship between establish
ment size and health insurance benefits. (The point estimates do suggest
that an increase in establishment size of 1,000 workers may tend to
increase the share of total compensation received as health insurance
benefits by 1 percentage point, but the standard errors of the estimates
are large.) These surprising establishment size relationships are dis
cussed further below.
The estimated relations between the capital-labor ratio and fringe
benefit shares are striking. The results consistently indicate that a higher
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capital-labor ratio leads to a greater proportion of total compensation
paid as pensions that is, as deferred benefits. In contrast, a higher
capital-labor ratio appears to have no consistent relationship with the
share of compensation paid as health benefits that is, as current bene
fits. If the measure of the capital-labor ratio is properly interpreted as
representing the level of firm-specific human capital in an industry, then
the results are consistent with the presence of a strong agency incentive
to offer deferred benefits.
The annual proportional change in industry output is positively re
lated to the pension share of total compensation, but negatively related
to the health benefit share. Together, these results suggest that firms tend
to fund pension liabilities when it is most convenient to do so that is,
when business is good - but that health benefits are treated as a fixed cost
that is paid regardless of business conditions. 12
Finally, the time trend variable shows that there has been a positive
secular trend in the provision of both pensions and health insurance. For
both pensions and health insurance, the annual increase is small-only
.1 or .2 percentage point per year-but statistically significantly differ
ent from zero. Moreover, it is worth bearing in mind that. 1 percentage
point per year accumulates rapidly over time into important increases in
the share of compensation received as fringe benefits.
2. Price, Income, and Substitution Elasticities. The effects of taxes
and income on the shares of compensation received as pensions and
health insurance are best seen by transforming the parameters shown in
table 3.2 into appropriate elasticities. Compensated price elasticities
(17*), uncompensated price elasticities (T/^), income elasticities (rjim),
and elasticities of substitution (aiy), all computed at the sample mean, are
displayed in table 3.3, and the standard error of each elasticity is shown
in parentheses below each elasticity. (See chapter 2 for a discussion of
how these standard errors were computed.) The elasticities displayed in
the four columns of table 3.3 correspond to the parameter estimates
given in the four columns of table 3.2.
Although the compensated and uncompensated price elasticities (r/*,
and rjfj) are of intrinsic interest, they can be derived by the Slutsky
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Table 3.3 Price, Income, and Substitution Elasticities
Computed from Fringe Benefit Demand System
Applied to NIPA Data

Joint-Filing
Tax Scheme
JGLS
WJGLS

Separate-Filing
Tax Scheme
JGLS

WJGLS

-0.21
(0.07)
-2.84
(1.68)
-0.75
(0.10)
0.16
(0.05)
2.99
(1.87)
0.05
(0.03)
0.92
(0.08)
-0.15
(0.19)
-0.17
(0.15)

-0.25
(0.08)
-2.94
(1.77)
-0.80
(0.09)
0.20
(0.06)
3.20
(2.06)
0.06
(0.03)
1.10
(0.18)
-0.26
(0.29)
-0.29
(0.23)

-0.24
(0.07)
-2.99
(1.81)
-0.79
(0.08)
0.19
(0.06)
3.14
(2.00)
0.05
(0.03)
0.95
(0.10)
-0.16
(0.20)
-0.17
(0.16)

-1.00
(0.01)
-2.96
(1.64)
-0.84
(0.12)
0.12
(0.02)
0.80
(0.68)
0.01
(0.004)
-0.77
(0.46)

-1.00
(0.01)
-3.10
(1.73)
-0.89
(0.11)
0.15
(0.02)
0.52
(0.37)
0.02
(0.01)
-0.50
(0.33)

-1.01
(0.01)
-3.13
(1.77)
-0.88
(0.10)
0.14
(0.02)
0.77
(0.58)
0.01
(0.01)
-0.57
(0.35)

Compensated Price Elasticities:
Vww

rj*r
*
*
*?Av

n*wh
^hw

rj*h
Vhr

-0.17
(0.07)
-1.95
(0.94)
-0.80
(0.10)
0.12
(0.05)
2.21
(1.21)
0.06
(0.03)
1.09
(0.17)
-0.27
(0.29)
-0.30
(0.23)

Uncompensated Price Elasticities:
r)ww
Vrr

Vhh

V Wr
t\rw

rjwh
rihw

-0.95
(0.01)
-2.09
(0.90)
-0.88
(0.11)
0.08
(0.02)
-0.31
(0.45)
0.02
(0.01)
-0.55
(0.36)
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Table 3.3 (continued)

1*
Vhr

Joint-Filing
Tax Scheme
JGLS
WJGLS

Separate-Filing
Tax Scheme
JGLS
WJGLS

-0.40
(0.33)
-0.39
(0.21)

-0.26
(0.22)
-0.26
(0.14)

-0.41
(0.34)
-0.39
(0.22)

-0.29
(0.24)
-0.26
(0.14)

0.86
(0.01)
2.79
(1.54)
1.82
(0.46)

0.88
(0.01)
2.43
(1.23)
1.87
(0.48)

0.84
(0.01)
2.99
(1.72)
1.78
(0.45)

0.86
(0.01)
2.65
(1.42)
1.70
(0.39)

2.46
(1.19)
1.21
(0.13)
-5.85
(8.39)

3.31
(1.88)
1.02
(0.06)
-3.24
(5.20)

3.58
(2.06)
1.22
(0.13)
-5.43
(7.97)

3.51
(2.00)
1.07
(0.07)
-3.01
(4.96)

0.9037
0.0505
0.0458

0.9031
0.0502
0.0467

0.8966
0.0542
0.0491

0.8953
0.0543
0.0505

Income Elasticities:
'Iwm

t\rm

Vhm

Elasticities of Substitution:
owr
owh
°rh

Sample Mean Shares:
sw
sr
sh

NOTES: Elasticities computed from the parameter estimated displayed in table 3.2. (See chapter
2 for a discussion of the elasticities and details of their computation.) Standard error of each
elasticity is in parentheses below each elasticity. (Standard errors are computed by taking a Taylor
approximation at the sample mean.)

equation from the compensation shares, the income elasticities (r/,m),
and the elasticities of substitution (a^. As a result, it is useful to focus on
the latter two elasticities.
The estimated income elasticities of demand for wages, pensions, and
health insurance are similar in each of the four estimated equation
systems. There is strong evidence that the demand for wage benefits is
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income inelastic, with a point estimate of j\wm around 0.85. The de
mands for pensions and for health insurance, on the other hand, appear
to be income elastic. Looking at the point estimates, the results suggest
that the demand for pensions is highly income elastic, with estimates of
t]rm in the range of 2.5 to 3.0. The demand for health insurance is also
income elastic, although the point estimates of i\hm are lower in the
range of 1.7 to 1.9. Note that the income elasticities of demand for
pensions are statistically significantly different from unity at no better
than the 12-percent level using a two-tailed test, whereas the income
elasticities of demand for health insurance are statistically significantly
different from unity at better than the 10-percent level (again using a
two-tailed test). Hence, although the point estimates of the income
elasticity of demand for health insurance are smaller, they are statis
tically somewhat stronger.
The high estimated income elasticities of demand for pensions and
health insurance and the correspondingly low income elasticity of
demand for wage income-are striking because they suggest that the
growth of pensions during the post-World War II era cannot be explained
by rising marginal income tax rates alone. On the contrary, the income
elasticities imply that a 100 percent increase in total compensation
would lead to a near doubling of health insurance benefits, and possibly
as much as a tripling of pension benefits. The same 100 percent increase
in total compensation would result in only an 85 percent increase in
wage benefits. Although these findings accord with some earlier income
elasticity estimates (Woodbury 1983), the findings conflict with certain
others (Long and Scott 1982).
The estimated elasticities of substitution (o^) suggest a rather simple
and intuitively appealing structure of workers' preferences for wages,
pensions, and health insurance. Pensions and health insurance benefits
may be weakly complementary, as indicated by the negative estimated
arhs. Note that although these point estimates are negative, they have
high standard errors, and are not statistically significantly different from
zero. Pensions and health insurance benefits both substitute for wages,
and the point estimates suggest that pensions and wages may be better
substitutes than health benefits and wages. Although the standard errors
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of both awr and awh suggest strongly that both substitution elasticities
exceed zero, the evidence that awr and awh exceed unity is less strong.
Thus, although we can conclude with some confidence that both pen
sions and health insurance are substitutes for wages, we must be more
tentative in concluding that the possibilities for substitution between
wages and either form of fringe benefit are great.
There are no existing estimates with which these substitution elas
ticities can be compared. But they do tell a logical and intuitively
appealing story. Any change that leads to greater pension benefits leads
also to more health insurance (and conversely). In that retirement
income is more likely to be enjoyed if one has good health care, and
since good health care leads to the expectation of a longer retirement,
this result makes good sense. Likewise, it makes sense that wages and
pensions should be better substitutes than wages and health benefits.
Health benefits, in that they are benefits in-kind, are restrictive and
specific. Pensions, on the other hand, are properly thought of as cash
income with one restriction that the income be spent in retirement.

Estimates from the Survey of
Employer Expenditures for Employee Compensation

Description of the Data
The Survey of Employer Expenditures for Employee Compensation
(EEEC) was a survey of establishments conducted by the Bureau of
Labor Statistics from 1966 through 1977. The 1977 EEEC sampled
3,320 establishments of all sizes in order to obtain detailed data on
wages and fringe benefits. 13 The main advantage of the EEEC is that it
includes data on dollar expenditures on fringe benefits, as opposed to
merely whether fringe benefits were provided. Hence, it allows one to
observe the shares of compensation received as pensions, health insur
ance, and so on.
The main shortcoming of the EEEC is that it contains no data on the
characteristics of the employees of each establishment. But it does
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include industry, region, occupation, and urban-nonurban location iden
tifiers that permit one to match each record with average employee
characteristics obtained from a separate source. In order to partially
remedy the deficiencies of the EEEC for research, several researchers
including Alpert (1983), Antos (1981), Freeman (1981), and Sloan and
Adamache (1986) have successfully matched the EEEC data with
various group means tabulated from the Current Population Survey.
This section presents estimates of fringe benefit demand derived from
a sample of 5,234 groups of workers from the 1977 EEEC. It is
important to understand that although the EEEC are establishment-level
data, we actually observe workers disaggregated into two groups in each
establishment blue-collar workers and white-collar workers. 14 Hence,
the unit of observation is not the establishment per se, but either a group
of blue-collar workers, or a group of white-collar workers, observed in
an establishment surveyed in the EEEC.
Each EEEC worker-group record is supplemented with data from the
1977 Current Population Survey and the 1977-78 National Medical
Care Expenditure Survey. Specifically, appropriate group means of
certain variables tabulated from the Current Population Survey are
matched to each EEEC worker-group record. The match between the
EEEC worker-group and the Current Population Survey was carried out
as follows. From the Current Population Survey, means of the required
variables were computed for 848 groups of workers. The 848 groups
result from dividing all workers in the Current Population Survey into
53 two-digit industries of employment, 4 regions of residence (north
east, north central, south, and west), 2 occupations (white-collar or
blue-collar), and 2 locations (either within or outside of a Standard
Metropolitan Statistical Area). The mean for each group of workers was
then matched with the appropriate EEEC worker-group. For example,
the mean years of schooling of urban blue-collar workers in printing and
publishing in the north central states was matched with all EEEC
worker-group observations that were of urban blue-collar workers in
printing and publishing in the north central states. Also, the appropriate
value of the hedonic price index of health insurance, created from the
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from the National Medical Care Expenditure Survey was matched with
each EEEC record. (See the appendix to this chapter for details.)
This procedure of matching group means from a secondary data set
with micro data (that is, either individual or establishment data) has
been referred to as "data-stretching" by Greenberg, Pollard, and Alpert
(1989). Their investigation of the statistical problems that arise from
data-stretching suggests that the coefficients of stretched variables may
be biased, and that the standard errors of the coefficients of stretched
variables are biased downward. (Moulton 1990 has reached a similar
conclusion regarding the standard errors of the coefficients of
stretched variables.) Greenberg, Pollard, and Alpert conclude that datastretching is a procedure whose routine use should be avoided, although
they defend the practice as a means of reducing the variance of esti
mates. Clearly, data-stretching is not a practice that anyone would
undertake if adequate data were available. We defend our use of stretch
ing in this context because it allows us to include controls albeit
imperfect for schooling, gender, race, and age that would otherwise be
excluded. Greenberg, Pollard, and Alpert's results make us especially
cautious in drawing inferences from these stretched variables.
Since 3,320 establishments were surveyed in the 1977 EEEC, as
many as 6,640 groups of workers could have been analyzed a group of
blue-collar workers and a group of white-collar workers in each estab
lishment. However, for three reasons the final sample includes only
5,234 worker-groups. First, not all establishments employed both types
of workers; such establishments contribute only one observation to the
sample. Second, not all EEEC worker-group records included all the
industry, region, and location data needed to make a match with the
means tabulated from the Current Population Survey or with the appro
priate value of the hedonic price index. Third, in order to make the
sample similar to the NIPA sample in its industrial composition, workergroups in railroads, certain service industries (education; religious,
welfare, and membership organizations; and miscellaneous profes
sional services), and government were deleted from the sample.
The following variables needed to estimate the fringe benefit demand
model (eq. 2.34 and eq. 2.35) can be constructed using the data base
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obtained by matching and merging the 1977 EEEC, the 1977 Current
Population Survey, and the 1977-78 National Medical Care Expenditure
Survey.
1. Relative Prices. Recall again that four variables (cw, cr, ch , and t)
are required to construct the relative prices (pr/pw) and (ph/pw) . In using
the NIPA data, we assumed that (cr/cw) equals one, and the same
assumption will be made in using the EEEC survey. Hence, we again
need estimates only of ch and t.
Variation in the cost of health insurance (ch) from industry to industry
is measured by using the hedonic model of health insurance cost de
scribed in detail in the appendix to this chapter. The price of health
insurance matched to each worker-group is based on its industry, region
(northeast, north central, south, or west), location (urban or nonurban),
and occupation (white-collar or blue-collar).
The marginal tax rate on earnings (f) that faces the average worker in
each group in the EEEC cannot be observed directly. Hence, the mar
ginal tax rate is computed in two quite different ways, in an effort to test
the sensitivity of the results to different assumptions about the marginal
tax rate facing the average worker in each group.
The first approach is to impute the marginal tax rate facing each
worker-group by a rather complicated algorithm. This algorithm pro
ceeds by first assigning certain household variables from the 1977
Current Population Survey to each EEEC worker-group. The following
household variables turn out to be relevant to tax computation: (a) the
mean ratio of total household income to worker's earnings; (b) the mean
number of persons in the household, rounded to the nearest whole
number; (c) a dummy variable equal to one if the majority of workers in
the group owned their home; and (d) variables indicating the most
common household arrangement of workers in the group (married with
spouse present, single, or single head of household). Each of these
variables is computed for each of the 848 Current Population Survey
groups, and the appropriate value of each variable assigned to each
EEEC worker-group.
Next, average earnings of each EEEC worker-group are multiplied by
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the mean ratio of total household income to worker's earnings, in order
to obtain a measure of average total household income for each EEEC
group. This is the basic measure of gross income from which taxes and
the marginal tax rate are computed. Exemptions and deductions are
computed based on the average number of persons in households in the
worker-group. Either the minimum standard deduction or the average
amount of itemized deductions is taken, depending on which is more
advantageous and whether the average worker in the group owned his or
her home. [The average deductions declared by each adjusted gross
income class for interest, taxes, medical and dental expenses, and
miscellaneous items are summed and applied to each worker-group by
gross income class. These itemized deduction amounts for each ad
justed gross income class are obtained from Statistics of Income (U.S.
Department of the Treasury 1979).] The per capita credit in effect in
1977 and the Earned Income Tax Credit, if applicable, are computed for
each worker-group (Pechman 1977, pp. 76 and 102). Taxable income is
computed by subtracting exemptions, deductions, and the exemption
equivalent of applicable credits from gross income. The taxable income
figure is then applied to the income tax schedule for single persons,
single heads of households, or married couples filing a joint return,
depending on the most common household arrangement of workers in
the group. The result is a marginal income tax rate (t) and a federal
income tax bill for each worker-group in the EEEC sample.
The second approach to computing the marginal tax rate is somewhat
simpler. As in the first approach, this approach starts by assigning to
each EEEC worker-group some household information from the Cur
rent Population Survey in this case, the mean ratio of total household
income to worker's earnings is the only variable required. Average gross
household income for each EEEC group is again imputed by multiply
ing the average earnings of each EEEC worker-group by the mean ratio
of total household income to worker's earnings from the Current Popula
tion Survey. Hereafter, the second approach differs from the first. Now,
the marginal tax rate (f) and the taxbill are assigned directly to each
worker-group based on its imputed gross household income. The appro-
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priate marginal tax rate and taxbill are taken from Statistics of Income
(U.S. Department of the Treasury 1979).
To summarize, two different methods of computing the marginal tax
rate (f) facing each worker-group are used in the EEEC estimation. The
first relies on a fairly complicated algorithm that imputes the marginal
tax rate facing each worker-group based on the existing tax code. This
first approach results in what will be referred to as imputed marginal tax
rates in what follows. The second approach assigns marginal tax rates
from Statistics of Income directly to each worker-group based on its
imputed gross household income. This second approach results in what
will be referred to as direct marginal tax rates, since they are assigned
directly from observed tax returns rather than being imputed from the
tax code.
2. Compensation Shares. There are two different concepts of com
pensation share that may be relevant with the EEEC data. The first is the
proportion of each worker's total compensation received as wages,
pensions, and health insurance. The second is the proportion of each
household's total compensation received as wages, pensions, and health
insurance. The first would be relevant if we believed that choices about
fringe benefits were made by individual workers independent of their
household situation. The second would be relevant if we believed that
choices about fringes are really household decisions. There can be little
doubt that fringe benefit choices are household choices, but available
data are inadequate to treat these choices in a true household framework.
Rather, lack of adequate household data has forced researchers to treat
fringe benefit choices as choices made by individual workers.
A compromise is, however, possible. The share of each workergroup's total compensation received as wages, pensions, and health
insurance could be computed as a proportion of household total com
pensation, where household total compensation is defined as the income
(excluding fringe benefits) of all household members plus the average
fringe benefits of the worker-group. Such shares fail to consider the
fringe benefits received by members of the household other than the
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worker in question, but may nevertheless serve two purposes. First,
they may give an improved approximation to household fringe benefit
shares. And second, they will certainly yield information about the
sensitivity of parameter estimates to the specification of the dependent
variable.
This discussion suggests that two different sets of compensation
shares could be constructed and used with the EEEC survey data. The
first would use the average disposable earnings of each worker-group in
computing total compensation shares. For example, the share of total
compensation received as pension contributions would be computed as:
Sr^ZrPr/kvPv + ZrPr + ZHpJ

(3.1)

where the notation is the same as that developed in chapter 2. In
particular, zwpw is the dollar amount of after-tax earnings received by
the average member of the worker-group.
The second set of compensation shares would use the imputed house
hold income of each worker-group in computing total compensation
shares. In this latter case, the share of total compensation received as
pension contributions would be computed as:

sr =zrpr/(zwpw +zrpr +zhph +r)

(3.2)

where / is the after-tax income, excluding fringe benefits, received by
other household members. Again, shares computed in this second way
do not truly measure the share of household total compensation received
as pensions, because they fail to consider the fringe benefits received by
other members of the household. But again, such shares may neverthe
less give us an idea of how sensitive are estimates of the tradeoff between
wages and fringe benefits to different specifications of the dependent
variable.
It will be convenient to refer to shares computed with regard only to
the earnings and benefits of each worker-group, as in equation (3.1), as
individual measures of compensation shares. Shares computed with
regard to all household income and each worker-group's benefits, as in
equation (3.2), will be referred to as household measures of compensa
tion shares.
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Recall from the discussion of marginal tax rates in the subsection on
Relative Prices that we have two methods of computing the taxes paid by
each worker-group: One method uses an imputation based on the tax
code, and the other method assigns an observed marginal tax rate
directly to each worker-group based on its gross household income.
Hence, there will be two ways of computing the individual compensa
tion shares from equation (3.1), since zwpw, which is after-tax earnings,
will differ depending on the method of computing taxes. Also, there will
be two ways of computing the household compensation shares from
equation (3.2), since zwpw and / will both differ depending on the
method of computing taxes.
As a result, four separate sets of compensation shares are computed in
the EEEC data base, as follows: (a) individual compensation shares that
use imputed tax rates to calculate after-tax earnings; (b) household
compensation shares that use imputed tax rates to calculate after-tax
earnings; (c) individual compensation shares that use direct tax rates to
calculate after-tax earnings; and (d) household compensation shares that
use direct tax rates to calculate after-tax earnings. These four sets of
compensation shares will result in four different sets of estimates of
equations (2.34) and (2.35).
3. Real Total Compensation. The real total compensation variable
(ra/P*) poses a problem in the EEEC data because it is likely to be
correlated with the error term. To see why, consider an establishment
that offers its workers unusually generous pension and health insurance
benefits, and think of this generosity as a positive disturbance to the
random error terms ur and uh in equations (2.34) and (2.35). For a given
level of wages, both total compensation and the shares of total compen
sation received as pensions and health insurance by workers in such an
establishment will be high. Hence, there is simultaneity between the
fringe benefit shares and total compensation: Our model implies that
total compensation affects the fringe benefit shares, and now it appears
that in a stochastic setting in which compensation shares experience
random disturbances-the shares may affect total compensation.
Hence, total compensation is no longer independent of the error terms.
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This is a significant problem when one uses establishment-level data,
because such random disturbances are likely to be significant at the
establishment level. With industry-level data, much of the random error
is washed out in aggregation to the industry level. Hence, there was no
need to consider this problem when estimating the model using the
NIPA data.
The endogeneity of total compensation in the establishment-level data
is handled here by the method of instrumental variables. Total compen
sation (in) of workers in each worker-group is constructed in the usual
way by summing average after-tax earnings of workers in the group with
average employer contributions to retirement, health insurance, and
savings and thrift plans. (There are actually four measures of total
compensation, one corresponding to each of the four sets of compensa
tion shares discussed in the previous section.) The instrument for total
compensation, denoted by m', is the after-tax earnings of the average
worker in the worker-group divided by the two-digit industry average
share of total compensation received as wages. The resulting variable,
m', is highly correlated with actual total compensation, but uncorrelated
with the error terms. Indeed, m' seems a nearly ideal instrument for m.
Use of the industry average share of wages in computing total compensa
tion purges the correlation between m' and the error terms. But m' still
incorporates some establishment level information about the total com
pensation of each worker-group, because the numerator of m' is average
after-tax wages for the worker-group.
4. Control Variables. The above variables are essential to the model
and are derived from the EEEC survey with some supplementation from
the CPS and Statistics of Income. These variables are further supple
mented by additional control variables from the EEEC, the CPS, and the
National Medical Care Expenditure Survey. Again, these control vari
ables are the xks in equations (2.34) and (2.35).
First, several variables are available directly from the EEEC file, and
are specific to each worker-group record. These variables are: (a) the
number of employees in each establishment, which is included to
control for economies of scale in the provision of fringe benefits, (b) a
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dummy variable equal to one if the workers in the unit were covered by a
collective bargaining contract, (c) a dummy variable equal to one if the
worker-group was composed of white-collar workers, (d) a dummy
variable equal to one if the unit was located in a Standard Metropolitan
Statistical Area (SMSA), and (e) a set of dummy variables modeling the
regional location of the worker-group (northeast, north central, south,
or west).
Second, Alpert (1982, pp. 186-187) has suggested that the ratio of
paid leave hours (vacation, holiday, sick leave, and personal leave) to
total hours worked is a good proxy for the level of firm-specific human
capital possessed by a group of workers. His reasoning is that paid leave
time tends to increase with job tenure, and hence should be highly
correlated with job-specific skills. It is possible to compute this ratio
variable for each worker-group in the EEEC sample using available
data. The resulting ratio variable, which will be referred to as the "skill
proxy," is included among the xks.
Third, because part-time workers often fail to qualify for certain
fringe benefit plans, it is important to control for the presence of parttime workers in each worker-group. A variable measuring the preva
lence of part-time workers in each worker-group can be constructed
from the EEEC data. The variable is constructed by dividing the total
number of workers in the group (both full-time and part-time) by the
estimated number of full-time equivalent workers in the group. The
larger the value of this variable, the greater the proportion of part-time
workers in the group.
Fourth, as noted above, several group means tabulated from the 1977
Current Population Survey are matched with each EEEC worker-group
record. The variables added to each EEEC record in this way are: (a)
average number of years of schooling, (b) proportion of workers who
are female, (c) proportion of workers who are white, (d) proportion of
workers under age 30, and (e) proportion of workers over age 50.
Addition of these variables is an attempt to overcome the lack of data on
characteristics of workers in each group. As discussed above, coeffi
cients of these "stretched" variables should be interpreted with caution.
Finally, a set of 50 two-digit industry dummy variables was included
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to control for otherwise unmeasured differences that might exist across
industries. (Fifty-one two-digit industries are represented in the sample;
the dummy variable for metal mining is omitted from the estimation.)
Descriptive statistics for each variable used in the analysis are dis
played in table 3.4. The means displayed are all simple averages of the
worker-groups in the sample.
Results from the Survey of Employer Expenditures
for Employee Compensation
The results of applying the two-equation demand system specified by
equations (2.34) and (2.35) to the EEEC survey data are displayed in
table 3.5. Four sets of estimates are shown. The first two columns
labeled "Imputed Tax Rates" display estimates obtained with marginal
taxes on wage income and the derived tax-price of wage income imputed
by the algorithm described above. The second two columns labeled
"Direct Tax Rates" display estimates obtained with marginal taxes
assigned directly from Statistics of Income based on gross household
income. The first and second columns differ in that the first column
displays estimates obtained using individual compensation shares de
fined by equation (3.1) as the dependent variables, whereas the second
column displays estimates obtained using household compensation
shares defined by equation (3.2). The same difference distinguishes the
third column from the fourth. All estimates shown are weighted joint
generalized least squares estimates, with before-tax total compensation
of the worker-group serving as the weight. Weighting is used to correct
for possible heteroscedasticity, although unweighted joint GLS results
are qualitatively similar.
1. Relations Between Control Variables and Fringe Benefit Shares.
We turn first to the coefficients of the control variables; that is, the xks.
These appear under the headings "Variables in the Pension Equation"
and "Variables in the Health Insurance Equation" of table 3.5.
The first five variables shown average schooling, proportion of
workers female, proportion of workers white, and proportion of work-
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Table 3.4 Descriptive Statistics of Variables
in the EEEC Survey Data
Variable

Mean

Standard
Deviation

Minimum

Variables from imputed tax rates, individual shares :
0.644
sw (wage share)
0.916
0.061
sr (pension share)
0.041
0.044
0.0
sh (health insurance share) 0.043
0.029
0.0
0.077
pr/pw
0.742
0.300
0.109
0.267
ph/pw
0.762
m/P* (real total
compensation, $)
8,959
3,350
389
m'/P* (instrument for real
3,121
415
total compensation, $)
8,877
Variables from imputed tax rates, household shares :
0.048
sw (wage share)
0.940
0.709
sr (pension share)
0.030
0.0
0.033
sh (health insurance share) 0.030
0.022
0.0
0.077
0.300
pr/pw
0.742
0.109
0.267
ph/pw
0.762
m/P* (real total
compensation, $)
12,826
3,912
830
m'/P* (instrument for real
total compensation, $)
12,761
3,716
863
Variables from direct tax rates, individual shares:
0.644
sw (wage share)
0.915
0.062
0.0
sr (pension share)
0.042
0.044
sh (health insurance share) 0.043
0.029
0.0
0.046
0.619
pr/Pw
0.799
0.094
0.502
ph/pw
0.820
m/P* (real total
384
compensation, $)
9,572
3,834
m'/P* (instrument for real
total compensation, $)
9,482
3,597
410

Maximum
1.0
0.279
0.297
0.990
1.274
23,896
22,568
1.0
0.199
0.223
0.990
1.274
32,512
33,592
1.0
0.279
0.306
0.993
1.120
39,002
40,509
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Table 3.4 (continued)
Variable

Mean

Standard
Deviation

Variables from direct tax rates, household shares:
sw (wage share)
0.939
0.049
sr (pension share)
0.030
0.034
sh (health insurance share) 0.031
0.023
0.799
0.046
Pr/Pw
0.820
0.094
ph/pw
m/P* (real total
compensation, $)
13,794
4,931
m'/P* (instrument for real
total compensation, $)
13,721
4,745
Variables common to all computations:
Average schooling
12.08
1.40
Proportion of workers
0.352
female
0.227
Proportion of workers
white

Proportion workers
younger than 30
Proportion workers older
than 50
Number of employees per
establishment
Union contract
White-collar workergroup
Establishment located in
an SMSA
Establishment located in:
Northeast
South
West
Still proxy
Part-time workers

Minimum Maximum
0.704
0.0
0.0
0.619
0.502

1.0
0.199
0.231
0.993
1.120

819

60,356

852

61,856

7.64

18.00

0.0

1.0

0.915

0.081

0.0

1.0

0.348

0.120

0.0

1.0

0.224

0.081

0.0

1.0

737.71
0.206

1 ,745.02
0.404

1.0
0.0

22,263
1.0

0.514

0.500

0.0

1.0

0.741

0.438

0.0

1.0

0.258
0.258
0.154
0.076
1.081

0.437
0.438
0.361
0.038
0.251

0.0
0.0
0.0
0.0
0.177

1.0
1.0
1.0
0.263
7.247

NOTES: The sample is composed of 5,234 observations on groups of workers in 3,320 establish
ments in the U.S. in 1977. Worker-groups are of either blue-collar workers (that is, nonoffice
workers) or white-collar (office) workers. EEEC worker-group data are supplemented with data
from the Current Population Survey and National Medical Care Expenditure Survey (see text).
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Table 3.5 Estimated Coefficients of the Fringe Benefit
Demand System Applied to the EEEC Survey Data

Parameter
or Variable

Imputed
Direct
Tax Rates
Tax Rates
Individual Household Individual Household
Shares
Shares
Shares
Shares

aw

1.7650

1.4331

1.4903

1.3151

ar

bww

-0.5878
(0.0420)
-0.1772
(0.0255)
-0.0488

-0.3408
(0.0354)
-0.0923
(0.0212)
-0.0540

-0.4643
(0.0325)
-0.0260
(0.0200)
-0.1077

-0.3124
(0.0273)
-0.0027
(0.0166)
-0.0690

bwr

0.0609

0.0553

0.0799

0.0481

bwh

-0.0121

-0.0013

0.0278

0.0209

brr

-0.0766
(0.0128)
0.0157
(0.0087)
-0.0036
(0.0079)
-0.0971

-0.0618
(0.0100)
0.0065
(0.0068)
-0.0052
(0.0060)
-0.0582

-0.0680
(0.0148)
-0.0119
(0.0092)
-0.0159
(0.0081)
-0.0667

-0.0392
(0.0117)
-0.0089
(0.0072)
-0.0120
(0.0062)
-0.0456

0.0680
(0.0044)
bh
0.0291
(0.0026)
Variables in the Pension Equation:
Average schooling
0.0020
(0.0011)
Proportion of workers
0.0621
female
(0.0057)
Proportion of workers
0.0194
white
(0.0103)
Proportion of workers
-0.0284
younger than 30
(0.0077)
Proportion of workers
0.0057
older than 50
(0.0103)

0.0401
(0.0037)
0.0181
(0.0022)

0.0546
(0.0031)
0.0121
(0.0019)

0.0374
(0.0026)
0.0082
(0.0016)

0.0025
(0.0009)
-0.0083
(0.0039)
0.0066
(0.0083)
-0.0204
(0.0062)
-0.0003
(0.0082)

0.0029
(0.0012)
0.0503
(0.0049)
0.0212
(0.0105)
-0.0369
(0.0078)
0.0055
(0.0104)

0.0031
(0.0009)
-0.0110
(0.0039)
0.0080
(0.0084)
-0.0268
(0.0062)
0.0005
(0.0083)

ah

brh
bhh
bw
br
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Table 3.5 (continued)

Parameter
or Variable

Direct
Imputed
Tax Rates
Tax Rates
Individual Household Individual Household
Shares
Shares
Shares
Shares
0.0008
(0.0001)

0.0008
(0.0001)

0.0008
(0.0001)

0.0008
(0.0001)

0.0002
(0.0013)
-0.0175
(0.0033)
-0.0019
(0.0019)

-0.0006
(0.0010)
-0.0081
(0.0026)
0.0007
(0.0015)

-0.0004
(0.0013)
-0.0177
(0.0033)
0.0011
(0.0019)

-0.0011
(0.0010)
-0.0090
(0.0026)
0.0024
(0.0015)

0.0161
0.0169
(0.0010)
(0.0012)
-0.0012
0.0049
South
(0.0015)
(0.0019)
-0.0024
0.0002
West
(0.0015)
(0.0012)
0.3824
0.3123
Skill proxy
(0.0171)
(0.0215)
-0.0578
-0.0431
Part-time workers
(0.0029)
(0.0037)
Variables in the Health Insurance Equation:
0.0018
0.0020
Average schooling
(0.0007)
(0.0005)
0.0248
-0.0144
Proportion of workers
(0.0024)
(0.0035)
female
-0.0120
-0.0185
Proportion of workers
(0.0063)
(0.0050)
white
0.0111
Proportion of workers
0.0078
(0.0047)
(0.0037)
younger than 30
-0.0121
-0.0083
Proportion of workers
(0.0049)
(0.0063)
older than 50
-0.0005
-0.0003
Number of employees
(0.0001)
(0.0001)
per establishment
(1000s)
0.0055
0.0079
Union contract
(0.0008)
(0.0006)
-0.0109
-0.0185
White-collar workers
(0.0016)
(0.0020)

0.0160
(0.0013)
0.0004
(0.0020)
-0.0002
(0.0016)
0.4064
(0.0217)
-0.0588
(0.0037)

0.0153
(0.0010)
-0.0034
(0.0015)
-0.0023
(0.0012)
0.3254
(0.0173)
-0.0434
(0.0030)

0.0022
(0.0007)
0.0101
(0.0030)
-0.0092
(0.0064)
0.0030
(0.0048)
-0.0143
(0.0064)
-0.0005
(0.0001)

0.0022
(0.0006)
-0.0178
(0.0024)
-0.0152
(0.0051)
0.0071
(0.0038)
-0.0091
(0.0050)
-0.0003
(0.0001)

0.0075
(0.0008)
-0.0179
(0.0020)

0.0053
(0.0006)
-0.0112
(0.0016)

Number of employees
per establishment
(1,000s)
Union contract
White-collar workers
Establishment located
in an SMSA
Establishment located in:
Northeast
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Table 3.5 (continued)

Parameter
or Variable
Establishment located
in an SMSA
Establishment located in:
Northeast
South
West
Skill proxy
Part-time workers
Mean squared error
(system)
R-squared (system)

Imputed
Direct
Tax Rates
Tax Rates
Individual Household Individual Household
Shares
Shares
Shares
Shares
-0.0004
(0.0013)

0.0008
(0.0010)

0.0009
(0.0013)

0.0014
(0.0011)

-0.0022
(0.0008)
-0.0051
(0.0014)
0.0015
(0.0009)
0.1792
(0.0132)
-0.0377
(0.0022)

-0.0006
(0.0006)
-0.0065
(0.0011)
-0.0002
(0.0007)
0.1482
(0.0104)
-0.0294
(0.0018)

-0.0031
(0.0008)
-0.0076
(0.0014)
0.0006
(0.0010)
0.1973
(0.0133)
-0.0390
(0.0023)

-0.0015
(0.0006)
-0.0077
(0.0011)
-0.0005
(0.0008)
0.1595
(0.0105)
-0.0299
(0.0018)

0.9999
0.5332

0.9999
0.5688

1.0003
0.5268

1.0001
0.5680

NOTES: Estimates result from applying an iterative weighted version of Zellner's seemingly
unrelated regression procedure to equations (2.34) and (2.35). Before-tax total compensation is the
weight used. "Imputed Tax Rates" indicates that marginal tax rates (and the implied tax-price of
wages) were imputed from information contained in the federal tax codes. "Direct Tax Rates"
indicates that marginal tax rates were assigned directly to each observation from Statistics ofIncome
based on gross household income.
The dependent variables are the shares of total compensation received as pensions and as health
insurance. "Individual Shares" denotes use of equation (3.1) to compute compensation shares;
"Household Shares" denotes use of equation (3.2).
Asymptotic standard error of each coefficient is shown in parentheses. Parameters computed from
restrictions placed on the model are indicated by (-).
Coefficients of the nonprice variables (shown under "Variables in the Pension Equation" and
"Variables in the Health Equation") are interpretable simply as the change in the share of total
compensation received as pension benefits (or as health insurance benefits) resulting from a unit
change in the independent variable, all else equal.
Each equation includes a set of two-digit industry dummy variables, in addition to the control
variables shown.
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ers younger than 30 and older than 50 were appended to each EEEC
worker-group record from the CPS. The schooling and age variables are
related in a straightforward way to fringe benefit shares. Worker-groups
with greater schooling receive a greater share of total compensation as
both pensions and health insurance; a one-year increase in a group's
average schooling adds .2 or .3 percentage point to the share of compen
sation received as pensions, and adds .2 percentage point to the share
received as health insurance. Young worker-groups receive a smaller
proportion of their total compensation as pensions; a group of workers
composed entirely of workers under 30 would receive 2 or 3 percentage
points less of its total compensation as pensions than would a group
composed entirely of workers over 30. But older worker-groups receive
a smaller proportion of their compensation as health insurance', a group
of workers, all of whom were over 50, would receive about 1 percentage
point less of its compensation as health insurance than would another
group, all of whom were under 50.
The relation between race and fringe benefit shares is relatively weak.
If a larger proportion of a worker-group is white, that group may receive
a slightly larger share of compensation as pensions, and a slightly
smaller share of compensation as health insurance.
The effect of the proportion of workers who are female differs
dramatically depending on whether individual or household shares are
used as the dependent variable. When individual shares are used as the
dependent variable, the results suggest that a higher proportion of
women increases fringe benefit shares, as has been found in several
previous investigations, including ours (above) using the NIPA. But
when household shares are used as the dependent variable, the opposite
is found: A higher proportion of women lowers fringe benefit shares, as
would be suggested by the reasoning that women tend to rely on the
pension and health insurance benefits of their spouses. This finding is
useful because it backs up the interpretation that has been given to the
often-found positive relation between the proportion of women in a
group and the provision of fringe benefits: that fringe benefits are
frequently a fixed sum per worker, and hence a larger share of the
compensation of women, whose total compensation tends to be lower
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than men's. This interpretation would seem to be correct. As the findings
in table 3.5 show, the positive relation between women and fringe
benefits disappears when household shares of total compensation are
used as the dependent variable. Hence, the frequent finding that a higher
proportion of women increases fringe benefits would seem to be a result
of using individual worker shares of total compensation as the dependent
variable. When a more appropriate household measure of the share of
fringe benefits is adopted, a more plausible negative relation emerges.
Establishment size appears to have an effect on fringe benefit shares
that is statistically significantly different from zero, but quite small. For
every additional 1,000 workers, establishments pay about. 1 percentage
point more in pensions and .05 percentage point less in health insurance.
These findings relating establishment size to fringe benefit shares are
discussed further below.
The results in table 3.5 suggest a much smaller effect of collective
bargaining on fringe benefit provision than earlier studies using the
EEEC. For example, both Freeman (1981) and Alpert (1983) used
EEEC data and found that unions shift the mix of compensation toward
fringe benefits. But the table 3.5 results suggest that coverage by a
collective bargaining contract is unrelated to the pension share of
compensation, and has only a small effect on the health insurance share.
(Collective bargaining increases the health insurance share of compen
sation by about .5 percentage point.)
Several factors may explain the differences between the table 3.5
results on unions and the findings of Freeman and Alpert on unions and
fringe benefits. For example, Freeman (1981) did not attempt to control
for the marginal tax rate facing each group of workers. Moreover,
Alpert (1983), who did control for marginal tax rates, found the union
effect on fringe benefits to be strongly interdependent with industrial
concentration and the specific human capital of a group of workers.
It is true that excluding certain variables from the equations reported
in table 3.5 would lead to larger union impacts. To the extent that
industry and occupation are correlated with unionism, the industry
dummy variables and the white-collar dummy variable undoubtedly
reduce the size of the union coefficient. Note, for example, that white-
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collar workers, who tend to be nonunion, receive a smaller share of their
compensation as pensions and health insurance than do blue-collar
workers. But if any single conclusion can be drawn from the enormous
existing body of research on union effects, it is that the net independent
impact of collective bargaining is extremely difficult to pin down.
Perhaps the safest conclusion to draw from table 3.5 is that once all of
the factors determining the demand for fringe benefits are adequately
controlled for, the net independent impact of unions and collective
bargaining on the mix of compensation is rather small. 15
Independent of their influence on health insurance prices, location,
and region do not appear to be important determinants of the compensa
tion mix. Location in an SMSA is unrelated to either pensions or health
insurance. Workers in the northeast do receive a larger share of compen
sation as pensions (about 1.5 percentage points more), and workers in
the south receive a smaller share of compensation as health insurance
(about .5 percentage point less). But no other regional impacts appear in
these results.
Greater skill, as approximated by the ratio of paid leave hours to
total hours worked, has a large impact on the mix of compensation. A
1 percentage point increase in the ratio of paid leave hours to total hours
worked (say, from 7 to 8 percent of total hours) is related to a 3 to 4
percentage point increase in the pension share of compensation, and to a
1.5 to 2 percentage point increase in the health insurance share of
compensation. In that the skill proxy's influence on deferred compensa
tion (that is, pensions) is greater than its influence on current compensa
tion (health insurance), these results again provide evidence in favor of
the agency hypothesis. 16
A greater proportion of part-time workers in a worker-group de
presses both the pension and health insurance shares of compensation.
An increase in the ratio of the total workers (full-time and part-time) to
full-time equivalent workers from 1 to 2 would reduce the pension share
of compensation by 4 to 6 percentage points, and reduce the health
insurance share of compensation by 3 to 4 percentage points. Although
statistically different from zero, this relation is less strong than might be
expected. For example, it implies that if a group of 50 full-time workers
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became a group of 100 half-time workers, the share of their compensa
tion received as fringe benefits would fall by only 4 or 5 percentage
points. The implication is that even voluntarily provided pensions and
health insurance are an important fixed cost of employing workers,
whether part-time or full-time.
In order to conserve space, we do not report the coefficients of the 50
included two-digit industry dummy variables, but offer a brief summary
of these findings in a footnote. 17
2. Price, Income, and Substitution Elasticities. The parameters
shown in table 3.5 can be transformed into compensated price elas
ticities (ti*j), uncompensated price elasticities (17,-,), income elasticities
(rjJ/7J), and elasticities of substitution (atj). These elasticities, all com
puted at the sample mean, are displayed in table 3.6, and the standard
error of each elasticity is shown in parentheses below each elasticity.
(See chapter 2 for a discussion of how these standard errors were
computed.) The elasticities displayed in the four columns of table 3.6
correspond to the parameter estimates given in the four columns of
table 3.5.
As noted in the discussion of the NIPA data, the compensated and
uncompensated price elasticities (rjj, and 17^) can be derived by the
Slutsky equation from the compensation shares, the income elasticities
(r//w), and the elasticities of substitution (afj). Hence, it is again useful to
focus on the latter two elasticities.
The estimated income elasticities of demand for wages, pensions, and
health insurance (rjim) are similar in each of the four estimated equation
systems. As was true in the NIPA data, there is again strong evidence
that the demand for wage benefits is income inelastic, with a point
estimate of j\wm in the range of 0.90 to 0.95. Also in accord with the
NIPA estimates, these results suggest that the demand for both pensions
and health insurance is income elastic. For pensions, the income elas
ticity of demand for pensions is around 1.6. For health insurance, the
income elasticity is somewhat lower, around 1.2 to 1.5. Note that the
income elasticities of demand for both pensions and health insurance are
statistically significantly greater than unity at roughly the 5-percent
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level using a two-tailed test. Hence, the income elasticity estimates from
the EEEC tend to confirm the conclusion reached earlier that the growth
of pensions during the post-World War II years cannot be explained by
rising marginal income tax rates alone.
The degree of uniformity exhibited by the four different estimated
elasticities of substitution (a#) is less in the case of the EEEC than was
true with the NIPA data. Nevertheless, the EEEC elasticity estimates
accord in general with the NIPA estimates reported above. Specifically,
the EEEC estimates tend to confirm that pensions and health insurance
benefits both substitute for wages, and that pensions and wages are
probably better substitutes than health benefits and wages. In the EEEC,
the evidence is stronger than in the NIPA data that awr exceeds unity. But
again the evidence suggests that awh is probably insignificantly different
from unity. Although we can again conclude with some confidence that
both pensions and health insurance are substitutes for wages, we must
again be more tentative in concluding that the possibilities for substitu
tion between wages and health insurance are great.
The estimated elasticity of substitution between pensions and health
insurance (arh) is never statistically significantly different from zero, but
the point estimates range between 3 to 4 when imputed tax rates are
used, and between 1 and 2 when direct tax rates are used. Hence,
there is only weak evidence to support the notion, suggested rather
weakly by the NIPA estimates, that pensions and health insurance are
complements.

Comparative Discussion
The two empirical investigations one using the NIPA data and the
other using the EEEC survey data have offered many results that are in
accord and a few that conflict. The most important results pertain to the
effects of income and prices (or taxes) on the mix of compensation, and
on these points the two data sets offer strikingly similar implications.
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Table 3.6 Price, Income, and Substitution Elasticities
Computed from Fringe Benefit Demand System
Applied to the EEEC Survey Data
Imputed
Direct
Tax Rates
Tax Rates
Individual Household Individual Household
Shares
Shares
Shares
Shares
Compensated Price Elasticities:
*
-0.20
(0.07)
-1.78
Vrr
(0.50)
-1.00
Vhh
(0.15)
V*wr
0.16
(0.05)
*
1.55
(0.42)
t]*wh
0.04
(0.03)
*
0.65
(0.12)
0.23
tfrh
(0.13)
T)*
hr
0.35
(0.19)
Uncompensated Price Elasticities:
'Iww
-0.96
(0.02)
-1.94
Vrr
(0.46)
-1.09
Vhh
(0.14)
1J wr
0.08
(0.02)
T)rw
0.03
(0.15)
-0.01
Vwh
(0.01)
-0.63
IHW
(0.36)

-0.17
(0.05)
-1.85
(0.52)
-1.07
(0.16)
0.13
(0.04)
1.72
(0.47)
0.04
(0.02)
0.85
(0.11)
0.14
(0.11)
0.21
(0.16)

-0.28
(0.05)
-1.68
(0.37)
-1.21
(0.21)
0.18
(0.04)
1.76
(0.43)
0.09
(0.02)
1.31
(0.30)
-0.07
(0.13)
-0.11
(0.20)

-0.19
(0.07)
-1.52
(0.46)
-1.22
(0.21)
0.12
(0.05)
1.59
(0.52)
0.07
(0.03)
1.35
(0.30)
-0.09
(0.13)
-0.13
(0.20)

-1.00
(0.01)
-1.96
(0.48)
-1.13
(0.15)
0.07
(0.01)
0.30
(0.20)
0.00
(0.01)
-0.39
(0.25)

-1.06
(0.02)
-1.82
(0.34)
-1.28
(0.19)
0.10
(0.01)
0.38
(0.19)
0.04
(0.01)
0.29
(0.20)

-1.03
(0.02)
-1.62
(0.42)
-1.27
(0.19)
0.06
(0.02)
0.22
(0.22)
0.03
(0.01)
0.30
(0.19)
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Table 3.6 (continued)
Imputed
Tax Rates

Direct
Tax Rates

Individual Household Individual Household
Shares
Shares
Shares
Shares
T)rh

Vhr

0.13
(0.13)
0.22
(0.19)

0.07
(0.11)
0.12
(0.16)

-0.17
(0.13)
-0.22
(0.19)

-0.16
(0.13)
-0.21
(0.19)

0.89
(0.01)
1.78
(0.39)
1.50
(0.25)

0.93
(0.01)
1.60
(0.30)
1.40
(0.21)

0.92
(0.01)
1.62
(0.28)
1.20
(0.10)

0.95
(0.01)
1.55
(0.31)
1.18
(0.10)

1.93
(0.44)
0.97
(O.H)
3.16
(2.91)

2.06
(0.40)
1.55
(0.28)
-1.26
(3.40)

1.80
(0.49)
1.52
(0.28)
-1.91
(2.55)

0.940
0.030
0.030

0.915
0.042
0.043

0.939
0.030
0.031

Income Elasticities:

"nwm
"firm

^hm

Elasticities of Substitution :
°wr
1.81
(0.38)
°wh
0.76
(0.16)
°rh
4.06
(3.04)
Sample Mean Shares:
sw
0.916
0.041
sr
0.043
sh

NOTES: Elasticities computed from the parameter estimates displayed in table 3.5. (See chapter
2 for a discussion of the elasticities and details of their computation.) Standard error of each
elasticity is in parentheses below each elasticity. (Standard errors are computed by taking a Taylor
approximation at the sample mean.)

These findings can be summarized as follows.
(a) The findings from both data sets indicate that the demand for wage
benefits is income inelastic, whereas the demand for pensions and health
insurance is income elastic. Hence, a doubling of total compensation
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would result in less than a doubling of wage benefits, whereas the same
doubling of income would substantially more than double pension and
health insurance benefits.
(b) The findings from both data sets indicate that both pensions and
health insurance are good substitutes for wage benefits, and that pen
sions are probably a better substitute for wages than health insurance.
(We infer that pensions are a better substitute for wages than health
insurance from the point estimates rather than from formal statistical
tests.)
(c) Evidence on whether pensions and health insurance are substitutes
or complements is relatively weak. Findings from both data sets suggest
that pensions and health insurance may be complements, but in no case
do statistical tests offer a rejection of the hypothesis that the elasticity of
substitution between pensions and health insurance is zero. Hence, it is
safest to conclude that pensions and health insurance are separable in
consumption.
It is important that the two separate investigations offer similar results
about the effects of income and prices on the mix of total compensation,
because these are the fringe benefit determinants that have changed most
over the last 20 years. Demographic changes, however inexorable, have
been more gradual. Moreover, it is through the income and price effects
that changes in tax policy have made their mark on the mix of total
compensation. The sensitivity of compensation shares to changes in tax
policy will become clearer in the next chapter, where simulations of
various tax policy changes are presented.
The two empirical analyses are in somewhat less agreement on the
effects of other variables on the mix of compensation. Undoubtedly, part
of the problem here is that whatever control variables were at hand were
used in each investigation. The lack of uniformity between the two data
sets in available control variables could itself lead to important differ
ences in the measured effects of included variables. Nevertheless, sev
eral findings in common emerge, and these can be summarized as
follows.
(a) Older workers tend to receive a greater share of compensation as
pensions, other things equal. The two data sets are in conflict, and hence
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yield no conclusive finding, on whether older workers receive more or
less health insurance, other things equal.
(b) Blue-collar workers tend to receive a greater share of compensa
tion as pensions, other things equal. But again, the two data sets conflict
on whether blue-collar workers receive more or less health insurance.
(c) Greater firm-specific skill increases the pension share of total
compensation, and has a greater positive effect on pensions than on
health insurance. This finding strongly supports the agency hypothesis
that employers use deferred compensation, such as pensions, to create a
bond between the firm and workers who have skills that can be acquired
only through tenure with the firm.
(d) When the unit of observation is properly defined as the house
hold as is done in the investigation using the EEEC survey it can be
seen that women receive a smaller share of their compensation as both
pensions and health insurance, other things equal. This suggests that
women tend to rely on the fringe benefits of their spouses and may also
suggest discrimination in compensation.
(e) The findings about the effects of establishment size on the mix of
compensation are rather weak. This is in contrast to the findings of many
previous studies but accords with results reported in Hamermesh and
Woodbury (1990). Results from the NIPA data suggest that larger
establishments provide a smaller share of compensation as pensions,
whereas the EEEC survey results suggest that larger establishments
provide a slightly larger share of compensation as pensions. Regarding
health insurance provision, results from the NIPA data suggest no
relationship between establishment size and provision of health benefits,
whereas the EEEC survey suggests a very slight negative effect of
establishment size on health benefits. Interpreting the relationship be
tween establishment size and fringe benefit provision is a difficult matter
because many factors may be associated with establishment size
industry concentration, the need to monitor and regiment the work
force, and economies of scale (Mellow 1983). It is usually supposed that
larger groups of workers are able to take advantage of scale economies
in the provision of fringe benefits especially health and life insur
ance but the results reported here offer only weak support for such a
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hypothesis. Rather, our results suggest that establishment size plays a
limited role in the provision of fringe benefits, which suggests in turn
that the positive relationships between establishment size and fringe
benefit provision found in previous studies may be the result of an
inability to control fully for income, tax-price, and other effects.
In completing this comparative discussion, it is useful to examine the
industry composition of the two samples used. Table 3.7 displays, for
each of the two samples, the percentage of employment accounted for
by each industry, and the percentage of establishments (for the NIPA) or
worker-groups (for the EEEC) accounted for by each industry. The
NIPA percentages can be thought of as population percentages, since the
NIPA attempt to account for all private economic activity that takes
place in the nation. How closely the EEEC percentages correspond to
the NIPA percentages can give an idea of how representative is the
EEEC survey.
Table 3.7 suggests that manufacturing (especially durable goods
manufacturing) and utilities are overrepresented in the EEEC survey,
and that construction, retail trades, services, and agriculture (the only
evident omission) are underrepresented. This is not surprising in that the
EEEC survey is a stratified random sample, as any nationally represen
tative survey of establishments must be in order to yield reliable in
ferences about the population of establishments. Stratification implies
oversampling establishments in industries that have relatively few, but
large, establishments (such as manufacturing and utilities), and conse
quently implies undersampling establishments in industries that have
many small establishments (such as construction, retail trade, and
services).
That the EEEC survey drew establishments from all segments of the
private economy (except agriculture) makes the similarities between the
two empirical analyses presented above somewhat less surprising than
might otherwise be the case. But there remain basic differences between
the two data sets. The NIPA data set used in estimation is a pooled timeseries of cross sections from 1968 through 1982, with the two-digit
industry as the unit of observation. The EEEC survey is a cross section
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Table 3.7 Comparison of NIPA and 1977 EEEC Survey Samples:
Percentages of Employment and Establishments
(or Worker-Groups) Accounted for by Each Industry

Industry
Agriculture
Mining
Construction
Manufacturing
Durable
Nondurable
Transportation
Communication
Utilities
Wholesale Trade
Retail Trade
Finance, Insurance,
Real Estate
Services

Percentage of
Employment
NIPA
EEEC

Percentage of
Establishments
or Worker-Groups
NIPA

EEEC

0.40
1.23
5.84

0
1.82
1.06

1.12
0.66
10.94

0
1.58
5.33

17.98
12.24
3.46
3.77
1.07
7.06
20.98

34.07
12.94
1.69
6.07
9.40
1.27
6.72

4.63
3.30
3.13
1.18
0.38
9.20
31.21

21.53
14.98
3.67
1.22
2.43
8.20
17.62

7.36
18.61

11.83
13.13

10.26
23.98

6.74
16.70

NOTES: Agriculture excludes farms, and hence includes only agricultural services, forestry, and
fisheries. Transportation excludes railroads. National Income and Product Accounts data are for
1977. In the National Income and Product Accounts data, total full-time equivalent employment in
the industries listed was 61.1 million, and there were a total of 4.01 million establishments accounted
for (see U.S. Department of Commerce, Bureau of the Census, County Business Patterns). In the
1977 EEEC survey, 2.12 million workers were employed in the 5,234 worker-groups used in
estimation.

of establishments in 1977. Nevertheless, differences between the two
data sets in industry composition cannot explain the remaining relatively
minor differences between the two sets of results.
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Appendix to Chapter 3
A Hedonic Price Index of Health Insurance
This appendix develops the measure of the employer's cost of health
insurance (CA) that is used with both the National Income and Product
Accounts (NIPA) data and the 1977 EEEC survey in this chapter. Recall
that in the empirical work using the NIPA data, variation over time in the
cost of health insurance (ch) was measured by observing the health
insurance price index published in the NIPA (U.S. Department of
Commerce, Bureau of Economic Analysis, 1986, Table 7. 10). There is
no ready source of data on industry-to-industry variations in health
insurance costs, however. The solution adopted here is to estimate a socalled hedonic model of the cost of health insurance, and to construct an
index of health insurance price based on that model. It is worth noting at
the outset that only one set of interindustry price differentials is com
puted in the work presented here. When applied to the NIPA data for
1968 through 1982, this set of interindustry cost differentials is assumed
to be constant over the 15 years in question.
Basically, the hedonic approach is a way of estimating how changes in
the quality of a good affect the price of that good. For example,
automobiles are sold in many varieties with many different options, and
it would be interesting to know how different options affect the price of
an automobile. Zvi Griliches (1971) has applied the hedonic approach
to precisely this case. He regresses the price of an automobile (PJ on the
various characteristics of the automobile (Char} , Char2 , • • . ,
i +f2 Char2 + . . . +fNCharN +e.

(3.3)

In equation (3.3), Char\ might be the horsepower of the engine, Char2
the shipping weight in pounds, and so on. (Griliches includes a constant
term,/), and a random error term (e) in the equation.) Ordinary least
squares estimation of equation (3.3) yields estimates of the coefficients
C/i» fz> • • • >Ar)> eacn of which provides an estimate of the change in the
price of an automobile that would accompany a change in the associated
characteristic. For example, Griliches used 1960 data and found that an

86 Tax Treatment of Fringe Benefits

increase of 10 units of horsepower would on average result in a 1.2
percent increase in the price of a car, other things equal.
The same basic idea may be applied to health insurance. Health
insurance is a highly heterogeneous good, and different premiums are
charged for health insurance plans that have different features. If we
could observe the premiums paid for many individual primary health
insurance holders and the characteristics of the health insurance plans
purchased, then we could estimate a hedonic equation for the price of
health insurance patterned after (3.3). Specifically, we could regress the
annual premium (Pretri) on the characteristics of the health insurance
plan:
Prem=f0 +fl Charl +f2 Char2 + . . . +fNCharN +e.

(3.4)

In equation (3.4), the variables Charl , Char2 , . . . , CharN, now refer to
the features of the health insurance plan. These would include, for
example, the deductible (the flat payment that must be paid before the
insurance covers medical care charges), the coinsurance rate (the frac
tion of the price of medical services that the insurance pays for), and any
limits or maximums on reimbursement to the policyholder for medical
care received. Each of the coefficients (/, , /2 , . . . ,fN) in equation (3.4)
provides an estimate of the change in the health insurance premium that
would accompany a change in the associated characteristic of the health
insurance plan.
Our main interest, however, is in obtaining estimates of how health
insurance costs vary from industry to industry. To obtain such estimates,
we could add to equation (3.4) variables that capture the industry in
which the insured individual works. Making such a modification, we
would have:
Prem=f0 +fl Charl +f2Char2 + . . . +fNCharN +
v llndl +v2lnd2 + . . . +

(3.5)

In equation (3.5), Indl would equal one if the insured individual worked
in industry 1 (zero otherwise), Ind2 would equal one if the insured
individual worked in industry 2, and so on. The coefficients of these
industry dummy variables can be interpreted as the health insurance
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cost differentials faced by firms in each industry, other things equal.
That is, the coefficient oflnd^ shows the amount by which the cost to an
employer in industry 1 of providing a standardized health insurance plan
deviates from a norm. These coefficients, then, provide the basis for a
health insurance cost index.
The hedonic health insurance price function (eq. 3.5) can be esti
mated using a unique data base that became available only in 1987. The
National Medical Care Expenditure Survey (NMCES) is a 1977-78
survey of roughly 14,000 households that was designed to obtain data on
the health status, access to health care, and health insurance coverage of
a representative sample of the civilian, noninstitutional U.S. popula
tion. The NMCES is in two parts. The first part a household surveycontains standard demographic data, as well as the data on health status
and access to health care that were the primary reasons for conducting
the survey (Kasper, Walden, and Wilson 1983). The second part the
Health Insurance/Employer Survey is a supplement to the NMCES
that includes data obtained from employers on (a) premiums paid for the
health insurance of each covered worker in the sample, and (b) the
benefits available and services covered under each health insurance plan
(Cantor 1986).
In order to obtain the hedonic health insurance price function, we
created a sample of approximately 5,000 private sector workers who
were covered by health insurance and for whom complete information
on premiums and benefits were available. The hedonic function esti
mated differed depending on whether the price index being created was
to be matched with the NIPA data, or with the 1977 EEEC survey data.
To obtain the price index that is matched with the NIPA data, estimat
ing the hedonic function (3.5) involves regressing the health insurance
premium paid for each worker on the characteristics of the health
insurance plan, a vector of individual characteristics, and a set of
industry dummy variables. Appendix table A3.1 displays the estimated
coefficients of the industry dummy variables.
The individual characteristics included in the equation are age, agesquared, and dummy variables for female, white, black, and Hispanic
origin. Note that including the individual characteristics is necessary in
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Table A3.1 Hedonic Price Function for Health Insurance: Estimates
Used with the NIPA Data
Mean
(Sample Proportion)

OLS Coefficient
(Standard Error)

Agriculture

0.011

Mining

0.017

Construction

0.036

Manufacturing

0.228

Transportation,
Communication,
Utilities
Sales

0.073

-82.28
(65.10)
112.33
(56.66)
51.24
(39.06)
54.11
(20.72)
83.69
(29.25)

Finance, Insurance,
Real Estate
Services (Repair)

0.051

Services (Personal)

0.011

Services
(Entertainment)
Services
(Professional)
Other or Unknown
Industry
R-squared (adjusted)
F-ratio

0.007

Independent
Variable

0.118

0.043

0.117
0.288

-22.96
(24.73)
14.41
(33.46)
-11.27
(35.82)
-18.30
(67.30)
-75.69
(84.24)
12.54
(24.66)
Omitted
category
0.302
48.888

NOTES: The equation estimated is an ordinary least squares regression of the primary insured's
total annual group health insurance premium on the variables shown in the table, a set of
independent variables characterizing the health insurance package (see the text), and the following
additional independent variables: age, age-squared, and dummy variables for female, white, black,
and Hispanic origin. The mean of the dependent variable (the annual health insurance premium) is
$829.74 (with a standard deviation of $552.33). A sample of 4,764 individuals from the 1977-78
National Medical Care Expenditure Survey was used to estimate the equation.
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order for the coefficients of the industry dummies to be uncontaminated
by the characteristics of each industry's workforce. The characteristics
of the health insurance plan included in the equation are as follows: (a) a
set of dummy variables characterizing type of coverage (covered by
basic benefits only, covered by both major medical and basic benefits);
(b) a set of dummy variables indicating the number of individuals
covered by the plan (coverage of only the primary-insured worker,
coverage of the primary-insured worker and one additional person,
coverage of all family members); (c) a set of variables indicating the
generosity of major medical benefits (the major medical coinsurance
rate, a dummy variable equal to one if out-of-pocket expenses from part
of a prior deductible period can be applied to the current deductible
period, a dummy variable equal to one if the maximum amount payable
out-of-pocket by the insured for major medical is $750 or less, a dummy
variable equal to one if there is no limit on the amount payable out-ofpocket by the insured); (d) a set of variables indicating breadth of
coverage (coverage for services related to pregnancy, coverage for
vision care, coverage for hearing exams, coverage for a routine physical
examination, coverage for physician office services, and the deductible
for physician office services); (e) a set of variables characterizing the
psychiatric services covered (coverage for outpatient psychiatric care,
and whether the outpatient psychiatric services for diagnosis are the
same as for general outpatient benefits); (f) a set of dummy variables
indicating the generosity of hospital benefits (hospital benefits generous
and no deductible, hospital benefits generous but there is a deductible,
hospital benefits less generous and there is a deductible) 18 ; (g) a dummy
variable equal to one if a second opinion is required before inpatient
surgery; and (h) a set of variables characterizing the outpatient services
covered (whether outpatient hospital services are covered, whether
outpatient diagnostic procedures such as X-ray and laboratory tests are
covered, and the deductible for outpatient diagnostic services). Several
of these variables are similar to those used by Wilensky, Parley, and
Taylor (1984) to describe the coverage provided by health insurance
plans using the NMCES data. It should be clear that these variables
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provide a comprehensive profile of the health insurance plan that cov
ered each primary-insured worker in the sample.
The estimates in table A3.1 suggest that health insurance costs are
relatively high in mining, transportation, and manufacturing, and rela
tively low in sales and services generally (as well as agriculture). The
findings accord with the idea that industries in which jobs pose greater
hazards to health are the industries in which health insurance costs tend
to be high. Recall that these estimates control for both the individual
characteristics of the primary-insured worker and the characteristics of
the health insurance package, so that the relatively low health insurance
costs in sales cannot be explained, for example, by the overrepresentation in that industry of women who are provided relatively meager
health benefits. Rather, the coefficients provide a "pure" estimate of the
cost to employers in each industry of a standardized package of health
insurance benefits.
The coefficients displayed in table A3.1 can be converted into a price
index by the following procedure. First, evaluate the health insurance
premium at the mean of all the independent variables excluding the
industry dummy variables. Call this Prerri. Then divide each industry
coefficient by Prem' and add one to obtain the health insurance price
index for each industry.
To obtain the price index that is matched with the 1977 EEEC survey,
the health insurance premium paid for each worker is regressed on the
characteristics of the health insurance plan, a set of industry dummy
variables, and a set of dummy variables that result from interacting
region, urban/nonurban location, and white-collar/blue-collar occupa
tion. Appendix table A3.2 displays the estimated coefficients of the
industry dummy variables and the interaction terms. (The charac
teristics of the health insurance plan included in the equation are enu
merated above. Because individual characteristics are controlled for
explicitly in the fringe benefit demand equations estimated using the
EEEC data, they are excluded from this hedonic health insurance price
equation.)
The estimates of the industry dummy variables displayed in table
A3.2 are qualitatively similar to those shown in table A3.1. This result
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Table A3.2 Hedonic Price Function for Health Insurance: Estimates
Used with the 1977 EEEC Survey Data

Independent
Variable

Mean
(Sample
Proportion)

OLS Coefficient
(Standard Error)

Industry:
Agriculture
Mining

0.011

-43.13
(65.36)
226.71
(56.75)
79.69
(38.39)
59.43
(19.92)
91.36
(28.51)

0.017

Construction

0.036

Manufacturing

0.228

Transportation,
Communication,
Utilities
Sales

0.073
0.118

Finance, Insurance,
Real Estate
Services (Repair)

0.043

Services (Personal)

0.011

Services
(Entertainment)
Services (Professional)

0.007

0.051

0.117

Other or Unknown
0.288
Industry
Region/Urban-Rural Location/Occupation:
North/Urban/
0.084
White Collar
North Central/Urban/
0.092
White Collar
South/Urban/
0.092
White Collar

-22.29
(24.17)
-25.97
(33.58)
-1.17
(35.13)
-48.36
(66.94)
-91.12
(84.04)
-13.06
(24.33)
Omitted
category
46.57
(52.30)
16.27
(51.87)
-58.04
(51.74)
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Table A3.2 (continued)
Independent
Variable
West/Urban/
White Collar
North/Rural/
White Collar
North Central/Rural/
White Collar
South/Rural/
White Collar
West/Rural/
White Collar
North/Urban/
Blue Collar
North Central/
Urban/Blue Collar
South/Urban/

Blue Collar
West/Urban/
Blue Collar
North/Rural/
Blue Collar
North Central/Rural/
Blue Collar
South/Rural/
Blue Collar
West/Rural/
Blue Collar
R-squared (adjusted)
F-ratio

Mean
(Sample Proportion)

OLS Coefficient
(Standard Error)

0.063

1.17
(53.47)
-82.07
(74.53)
9.87
(58.96)
132.80
(58.18)
48.94
(69.19)
80.68
(51.83)
76.64
(51.33)
-67.96
(51.74)
71.93
(53.10)
-100.70
(69.53)
-78.01
(53.32)
-166.52
(51.70)
Omitted
category
0.305
41.215

0.013
0.035
0.041
0.016
0.094
0.098
0.091
0.069
0.017
0.069
0.102
0.024

NOTES: The equation estimated is an ordinary least squares regression of the primary insured's
total annual group health insurance premium on the variables shown in the table, and a set of
independent variables characterizing the health insurance package (see the text). The mean of the
dependent variable (the annual health insurance premium) is $829.74 (with a standard deviation of
$552.33). A sample of 4,764 individuals from the 1977-78 National Medical Care Expenditure
Survey was used to estimate the equation.
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suggests that the industry effects are robust to relatively minor changes
in specification. The coefficients of the interaction terms suggest three
findings. First, health insurance costs tend to be higher in urban than in
rural areas (with the exception of white-collar workers in the South).
Second, health insurance costs tend to be higher for blue-collar than for
white-collar workers (with the rural South again providing the excep
tion). Third, regional variations in health insurance are somewhat
erratic and depend on occupation (white-collar or blue-collar) and
urban-rural location. Indeed, it seems best to conclude that occupation
and urban-rural location are considerably more important than region in
determining health insurance costs.
The coefficients displayed in table A3.2 can be converted into a price
index by a procedure similar to that outlined above for the industry price
index. First, evaluate the health insurance premium at the mean of all the
independent variables excluding the industry dummy variables and the
region-location-occupation interaction terms. Call this Prem". Take the
sum of an industry coefficient and an interaction term coefficient. Since
there are 10 industries that are of interest and 16 region-locationoccupation groupings, there are a total of 160 such sums. Divide each
sum by Prem" and add one to obtain the health insurance price index for
each grouping. Each observation in the 1977 EEEC sample is assigned
the appropriate price index value, based on its industry, region, urbanrural location, and whether the workers in the unit observed are whitecollar or blue-collar.
NOTES
1 It is tempting to apologize for the fact that the 1977 EEEC data are over a decade old, but they
are the most recent firm-level data that are available for our purposes. The establishment-level data
underlying the Employment Cost Index would be extremely useful, but they are unavailable. In
using the 1977 EEEC data, we are forced to maintain the hypothesis that the economic relationships
we estimate have not changed dramatically in the last 10 to 15 years.
2 Note again that equations (2.5) and (2.36) define the inverse of(pr/pw) and (ph/pw), which
are the relative prices used to estimate equations (2.34) and (2.35).
3 We are grateful to Martin Murphy of the Bureau of Economic Analysis for allowing us access
to the unpublished two-digit industry data from the National Income and Product Accounts (NIPA).
Since the 1968-1982 data were obtained, the Bureau of Economic Analysis has discontinued
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separating other labor income into pensions and group insurance at the two-digit industry level,
even for internal (unpublished) use. Hence, the 1968-1982 series used here is the most up-to-date
that can be obtained.
4 Clearly, this is an undesirable assumption necessitated by the lack of available data similar to
the National Medical Care Expenditure Survey for each year we examine. If the assumption is
incorrect, we have an errors-in-variables problem. There is, however, no a priori reason to believe
that interindustry relative costs of health insurance change dramatically over time.
5 In calculating industry averages, we have used full-time equivalent employment in each
industry, as reported in the NIPA. The NIPA also reports full-time and part-time employment in
each industry. Using the latter as a measure of industry employment would give undue weight to
part-time workers in industries that use part-timers heavily.
6 Again, in calculating averages per employee, we have used the figures on full-time equivalent
employees in each industry. Note that the measure of industry employment used matters to the
computation of after-tax wages and salaries per employee because this is an imputation based on
applying the industry average taxable income to the tax schedule. Total compensation is also
affected by the use of full-time equivalent employment, because total compensation is the sum of
after-tax wages and salaries, pension contributions, and health insurance contributions.
7 The term "blue-collar worker" will be used throughout the discussion as synonymous with
"production worker" or "nonoffice worker"; "white-collar worker" will be used as synonymous with
"nonproduction worker" or "office worker." Different data sets use different terminology for the
same concept, and it seems best to choose standard terminology.
8 The use of interpolation and extrapolation for median age by industry and year may result in
measurement error and its attendant problems. In this case, the only alternative would be to omit the
variable.
9 Note that the minimum capital-labor ratio displayed in table 3.1 is zero. This occurs because
in 1968 and 1969, the legal services industry had no capital consumption allowance.
10 We believe it would be useful to use an industry-specific estimate of job tenure as a proxy for
specific human capital in future work. Unfortunately, although the data to obtain such estimates
exist, no one has yet derived the estimates.
1 ' We have not attempted to include any variable indicating the degree to which compensation is
determined by collective bargaining in the present analysis (although we do so in the analysis that
uses the EEEC data). The NIPA data do not report any measure of unionization by industry, and
although it might be possible to construct such a variable from the Current Population Survey (or
some other source) and match it to the NIPA data, we are willing to view unionization as an
industry-specific effect that is captured by the industry dummies included in this model.
12 We assume that an increase in the share of total compensation paid as pensions or health
insurance implies greater total expenditure on pensions or health insurance. So long as total
compensation is growing, this assumption is correct.
13 The 1976 EEEC survey was alone among the EEEC surveys in being limited to establish
ments with at least 20 employees.
14 The EEEC survey refers to workers as either office or nonoffice workers. In keeping with our
standard terminology, these groups will be referred to as white-collar or blue-collar.
15 It is worth noting that the results on unionism reported here are in accord with time-series
estimates of the impact of unions on the mix of total compensation (Long and Scott 1982; Alpert
1987).
16 It could be argued that the skill proxy is in fact an endogenous variable-that workers who are
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provided more fringe benefits will accumulate longer tenure and greater firm-specific human
capital. It turns out, however, that the other coefficients estimated in the model are robust to the
exclusion of the skill proxy variable.
17 Industries showing consistently high shares of pension benefits, other things equal, include:
anthracite mining and oil and gas extraction; petroleum and coal manufacturing; a relatively small
part of the transportation sector (local transit, water transport, and pipelines); and motion pictures.
Four manufacturing industries (food, paper, printing and publishing, and instruments) show
especially low shares of pension benefits, as do security services, and health and educational
services.
In addition to having high shares of pension compensation, anthracite mining and motion
pictures also have unusually high shares of health insurance. Six manufacturing industries have
unusually low shares of health insurance: food, tobacco, printing and publishing, chemicals,
petroleum and coal, and instruments. A significant part of the transportation and utilities sector
(trucking and warehousing, air transport, communication, and electricity and gas) provide low
shares of health insurance, other things equal. The same is true of much of the financial sector
(banking, credit agencies, security services, and insurance carriers) and of business, health, and
educational services.
We find two points interesting in these industry results. First, there is much diversity of fringe
benefit provision within each major (one-digit) industry grouping. This suggests that, if possible, it
is useful to control for industry at the two-digit level. Second, other things equal, an industry that
tends to offer a high share of compensation as pensions tends also to offer a high share of
compensation as health insurance.
18 "Generous" hospital benefits are defined as 365 days or more of basic hospital benefits, or, for
those with no basic hospital benefits, $250,000 of major medical coverage.
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