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L. Introduction

The usual textbook example of the incidence of a payroll tax assumes that a uniform tax
rate is paid by all firms in a given market. The same assumption is often made for the similar case
of a mandated benefit, where the benefit cost is assumed to be the same for all firms. In fact,
variation across firms in payroll tax rates or the costs of mandates is very common. For example,
the Clinton health care reform proposal would have levied rates ranging from 3.5 to 7.8 on firms
depending on their size and wage level. Similarly, employer mandates such as the Worker
Adjustment and Retraining Notification Act (WARN) , the Family Leave Act, and the Americans
with Disabilities Act (ADA) only apply to large firms (over 100 employees for the WARN, over
14 for the ADA). Often, programs that use payroll taxes to finance benefits, such as Workers'
Compensation (WC) and Unemployment Insurance (UI), are experience rated, leading to variation
across firms in payroll tax rates. In this paper we extend the theory of tax incidence to include the
case of a firm-varying payroll tax. We then impl.ement this theory empirically using panel data
from state Ul systems. Since this large variation in UI tax rates is due to experience rating and
since the tax finances a benefit, our theoretical model also allows for these features.

Analyzing the incidence of the UI payroll tax is useful not only for answering the broader
question of the effects of payroll taxes and mandated benefits on wages and employment, but is
also important in its own right for several reasons. First, to assess the policy effects of a Ul
program, we need to know who ultimately pays for its costs. Is it consumers through higher
prices, workers through lower wages, or owners of capital through lower profits? Second, an
important branch of the UI literature focuses on the incentives created by different UT tax systems.
In particular, the role of imperfect experience rating in encouraging the use of layoffs has been

emphasized." An underlying assumption of this work, however, is that the employer bears at least

'See Brechling (1977, 1981), Topel (1983, 1990), Card and Levine (1994), Anderson and Meyer (1994), for examples.



some burden of the UI payroll tax, since experience rating induced increases in tax rates will not
provide an incentive to reduce layoffs if such increases can be shifted on to workers or consumers.

While there appears to be no past empirical work on the incidence of the UI payroll tax,
there is related work in such areas as the effects of payroll taxes and benefits (mandated or not) on
wages and employment. Previous studies of the incidence of payroll taxes have tended to use
aggregate data, though, and often do not estimate a market equilibrium, focusing instead on one
side of the market only. This literature is summarized in Hamermesh (1993) who concludes that
"it is impossible to draw any firm conclusions about the incidence of the payroll tax from these
studies..." because of estimation problems and a wide range of estimates.

The literature on the effects of fringe benefits and working conditions on wages has found
mixed evidence, except that in most cases a compensating differential for the risk of injury and
death is found.? One of the key problems discussed in this literature is that of unmeasured worker
characteristics and the difficulty of measuring worker productivity. This literature also emphasizes
the importance of unmeasured firm characteristics that may be correlated with wages, fringe
benefits and working conditions. The differences in wages across workers due to these omitted
individual or firm factors will severely bias the estimation of compensating differentials.’ In this
paper, we are able to address these problems by making use of the panel nature of our data set to
difference out these individual and firm characteristics. That is, we examine the effects of tax
changes on either changes in firm average earnings or changes in individual worker earnings at the
same firm.

A third literature examines the effects of benefit mandates on worker earnings and
employment. Recent studies have examined the effects of mandated workers' compensation and

health benefits (Gruber and Krueger 1991, and Gruber 1994), and found that most of the costs of

2 For summaries of the literature see Smith (1979), Brown (1980), Smith and Ehrenberg (1983), Triplett (1983), Rosen
(1987), and Woodbury and Huang (1991).

3 For statements of these problems see Brown (1980), Leibowitz (1983), Smith and Ehrenberg (1983), and
Montgomery, Shaw and Benedict (1992).



these mandates are passed on to workers through lower wages. These studies, however, are not
able to differentiate between firm-level variation in tax rates or costs and market-level variation, as
we are able to do.

The UI literature has long recognized the importance of the firm-level variation in tax rates,
though. For example, a thorough discussion of the incidence of the UI payroll tax can be found in
Lester (1962), who argued that most of the incidence of the UI tax will fall on firms. Lester
assumed that most firms operate in competitive industries and will not be able to shift most of the
tax by lowering wages or raising prices. He also rests his argument on evidence from the 1950's
that there are firms at both the minimum and maximum rates in most industries (generally defined
at the 2-digit SIC level), and that most of the minimum rates are very low. Thus, most of this
component of variation in taxes should not be shiftable if firms are price takers in the labor and
product markets. He concluded that only the federal tax (which is currently .8 percent) is
potentially shiftable. Since on average taxes are 2.1 percent of taxable wages, this would imply
that only about forty percent of the tax might be shiftable. In past work, we have established that a
wide range of tax rates within a state continues to exist within 2-digit industry groups (Anderson
and Meyer, 1992). The difference between the 25th and 75th percentiles of the tax rate
distribution averages about 1.5 percentage points. The 2-digit industry classification is likely to be
too broad a definition of competing firms in many cases, however. On the other hand, some of the
industries (particularly manufacturing) have national output markets rather than state ones.

Hamermesh (1977) concludes that in the long run the incidence of the UI tax will fall about
half on workers and half on consumers. He argues that the federal tax cannot be avoided by
workers by changing jobs. Furthermore, the low level of excess profits in our economy prevents
the UI tax from falling heavily on profits. Thus, the state part of the tax will likely result in long
run increases in prices, though it may fall on firms in the short run.

To this point, then, empirical work on tax incidence has used only cross-market variation,
while the work on within-market variation has remained theoretical. Using administrative data

from eight states, this paper directly examines the relationship between a firm's Ul tax rate and the



wages paid to its employees. In the next section, we present a theoretical model of the incidence
of a firm-varying payroll tax, while Section III discusses the empirical implementation of the

model. Section IV then presents the empirical results, while Section V concludes.

II. The Theoretical Effects of the UI Payroll Tax on Wages and Employment

In the text book example of the effects of a payroll tax, the demand curve shifts downward
and to the left, reducing the equilibrium wage and employment. The magnitude of the effect on
the wage and employment depends on the demand and supply elasticities of labor. This textbook
version can easily be modified for the case where the tax finances a new benefit which the worker
values.* Because the worker values the new benefit, there will be a downward and rightward shift
of the supply curve that will exaggerate the wage effect, but which may counteract and possibly
even reverse the adverse employment effects of the tax. For experience-rated systems such as Ul,
though, it may be the case that the demand curve does not shift fully to reflect the tax. With
experience rating, a current change in taxes paid tends to generate subsequent countervailing

changes which dampen the present value of the change in taxes paid.’ We analyze in detail below

how the value of UI benefits to the worker and the cost to the firm varies with 7. Briefly, a

depends on the layoff probability and the replacement rate, and § depends on the expected
permanence of a tax change. Taking these modifications into consideration, then, we can write the
demand for labor as a function of the market wage W, the market tax 7., and f3,, the true cost of

the tax at the market level as a fraction of the tax (which may differ from one because of

experience rating)

‘See Burkhauser and Turner (1985), Summers (1989), and Gruber and Krueger (1991).

3 We are grateful to Roger Gordon for this point.
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and the supply curve as a function of W, T_, and o, the workers' valuation of the benefit

provided as a fraction of the tax
S=f(W,+c,7,).
Then, total differentiation of the equilibrium condition D = S gives the change in the wage rate in

response to the tax,
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where 77°, and 7 are the market elasticity of labor supply and demand, respectively. Note that
the usual case assumes B,=1and o = 0.

The change in employment in response to the tax is then given by
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m

(2)

where E_ is employment. This is the usual equation for the employment response to a tax except

that it has been modified by the factor (B, - ). Thus, as o and B move toward each other, from

0 and 1 respectively, the employment effect goes from the standard case to that of no response to

the tax. Note that this zero employment effect can occur with less than complete shifting of the

wage, and that if o > B, then the employment effect will actually be positive.

These equations, though, are derived for a payroll tax with a single rate for all firms. In
order to analyze the effect of a firm-varying tax, we add a competitive market constraint which
says that the wage plus the worker valuation of fringe benefits is equalized across firms:
W,+a,t, =W +o,1,,
where the m subscript stands for market and the f subscript stands for firm. Completely
differentiating as above, and setting dt, =0 we obtain the effect of a change in the firm tax,

holding the market tax constant,



The corresponding employment effect can then be calculated as,
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where n}' is the firm's elasticity of labor demand. Similarly, we can set dz, =0 to obtain the

effect of a change in the market tax, holding the firm tax constant,
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In this case the corresponding employment effect is
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We should note that these equations are partial equilibrium results. In particular, they ignore likely
shifts in the firm demand curve in response to a market tax. The expectation would be that such
shifts in the firm demand curve in response to changes in the market tax would exaggerate the

effects in (5) and (6) that work through the wage. The decline in output at other firm would likely

decrease the market wage and shift out demand for the output of the firm in question. Equations

(1) through (6) now give clear predictions about the effects of taxes, conditional on the o’s and

B’s, with the intuition behind the predictions being relatively straightforward. An increase in the

tax at the market-level causes a competitive firm to face a new, lower wage rate. Holding constant
the firm-level tax, then, we expect a negative wage effect and a positive employment effect of an
increase in the market-level tax. Similarly, holding constant the market tax, a wage-taking firm
will be unable to lower its wage in response to an increase in its own tax, and will respond with a

reduction in employment. However, to the extent that the benefit is valued, the firm will be able to

lower the money wage, so that if o, 2 B,, there will be a negative wage effect, but a non-negative



employment effect, which will be zero for the case of o, = B,. Holding constant the firm tax, there
will be no effect of a change in the market tax if o, = B, but there will be a negative (positive)

wage effect and positive (negative) employment effect as o, declines (rises) and B, rises

(declines). Table 1 provides a summary of these theoretical predictions for the sign and magnitude
of the regression coefficients on firm- and market-level taxes in both the wage and employment
equations.

Given the dependence of the predicted outcomes on the workers' valuation of the benefits

they receive due to the tax and the firm’s discounting of the tax, it is important to understand what

determines these a’s and B’s in our case. The simplest way to express the valuation of UI benefits

by the workers is to write the supply of labor as a function of the utility level offered by a job
rather than of the wage level. Ignoring subscripts, then, a general supply equation is written as

S = f'(UW,R,p)),

where U(+,,*) is utility as a function of the wage rate W, the UI replacement rate R, and the layoff
probability p. Again, totally differentiating the equilibrium condition yields the following analog
to equation (1):
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so that the workers' valuation is®
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®A similar change to a utility-based supply function to the finm gives analogous versions of equations (3) and (5),
leading to the same expression for ¢t Thus, while this discussion is phrased in terms of the overall market results, it is
equally applicable to the firm-level expressions.



This expression indicates that the workers' valuation depends on how utility changes with the
replacement rate and the layoff probability, and how the replacement rate and layoff probability
change with the tax rate.” To evaluate this expression it is useful to write U as a weighted average
of utility when employed and unemployed, i.e. U(W, R, p) = pu(RW,1)+ (1 — p)u(W,0), where u
(*,*) is a von Neuman-Morgenstern utility index which is a function of income and leisure, with

leisure equal to 1 when not working and 0 when working. Then,

9 -g—;],— = pRu,(RW,1)+ (1- p)u,(W,0),

(10) = Wpu,(RW,1), and

U
R
1y RW, D -u(W,0),

where #, is the derivative of u(,*) with respect to its first argument.

Expressions (9) and (10) are clearly positive, while (11), which is the utility of a worker
receiving unemployment benefits while not working minus the utility of a worker receiving the
wage W and working, requires more discussion. For many people this expression is likely to be
negative, while for others who have generous Ul and jobs with regular temporary layoffs it is
likely to be close to zero or positive. Evidence for a preference for temporary layoffs with UI
benefits come from some union contracts with inverse seniority layoff rules (Medoff, 1979). One
should also remember that a large fraction of UI benefits go to workers on temporary layoff (Katz
and Meyer, 1990).

Besides the expressions in equations (9) through (11), -35 and Z—p also determine the sign
T T

and magnitude of ¢.. In a cross-section, the tax rate is likely to be highly correlated with the layoff

. . dp . - .
rate due to experience rating, so that d_p will be strongly positive. However, when we examine
T

"Besley and Case (1994) have an independent derivation of o. from first principles for workers' compensation.



changes in taxes below, most of the variation in taxes has little to do with contemporaneous

changes in firm layoffs. Instead, it reflects current changes in state Ul tax schedules or changes in

layoffs at the firm level a year or more in the past. Therefore, % is likely to be close to zero

when the variation in 7 is the change from one year to the next. For these reasons and because

state schedules lead to little variation in firm replacement rates within a state, e is likely to be of
T
even less importance.
In conclusion, these observations indicate that the worker valuation of differences in tax

rates will vary by type of worker and firm and depend on the source of variation in 7. In a cross-

section, o could even be negative. For the changes in tax rates that we examine and for firms with

extensive UI-compensated temporary layoffs it is likely that one or both of ﬂ]— and ap are close

ap dt

to zero, implying that o is likely to be close to zero.

The true cost of a tax to a firm as a fraction of the tax, B, is a bit easier to evaluate than a,,
but there are some subtle issues.® If a change in the tax is a permanent one because of an increase
in benefit levels or layoff practices, we would expect B to be one. However, if the increase is due

to a one-time shock to a firm the true cost to the firm in reserve ratio experience rating states is just
1-e, where e is the marginal tax cost of a layoff. This marginal tax cost is measured as the fraction

of a dollar in UI benefits which will be paid back in present value through higher future taxes. The

reason that f equals 1-e in this case is that an increase in taxes paid affects the reserve ratio in the

same way as a decrease in benefits charged. Thus, while an increase in taxes of a dollar

® While this discussion is phrased in terms of the firm, it is equally applicable to a market average.



immediately costs the firm one dollar, the firm recoups a fraction of that dollar in present value
through lower taxes in the future.
A detailed derivation of e can be found in several places, including Anderson and Meyer

(1994), but in it’s simplest form, e can be expressed as

12 —,
1+n

where 1 is the slope of the tax schedule and i is the interest rate. Empirically e averages about 0.6

in our states, but there is a great deal of variation across states and industries and across firms
within a given state and industry (see Anderson and Meyer (1994) for details). A reasonable

summary, then, would seem to be that permanent shifts in the level of taxes are likely associated

with a f§ of 1, while firm movements along a schedule are associated with a f3 of 1-e.

II1. Empirical Implementation

The theory presented above implies that we should estimate earnings and employment
equations both at the market level and at the firm level. The theory further suggests that the firm-
level regressions should include both firm-level taxes and market-level taxes as explanatory
variables. Past work has estimated only market-level regressions, or individual-level earnings
regressions which included only market-level tax rates. While we are able to replicate these types
of specifications, we are also able to measure the actual firm tax rates. Thus, we can estimate the
models implied by the theory and therefore differentiate between the et;fects of variation in firm-
level and market-level taxes. We construct the data sets for our analysis using administrative
records from the UI systems of 8 states which participated in the Continuous Wage and Benefit

History (CWBH) project” For each of these 8 states, quarterly wage records and weekly UI

*The eight states are the only ones available: Georgia, Idaho, Louisiana, Missouri, New Mexico, Pennsylvania, South
Carolina and Washington.
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receipt records were collected for a random sample of the state's covered workers from 1978 to
1984, with the exact sample period and sampling rate differing by state.

Unfortunately, since we do not have information on hours or weeks worked in the quarter
and therefore cannot calculate hourly or weekly wages, we must use quarterly earnings as our
measure of the wage. Thus, it is important to only include those quarters in which a separation or
accession does not occur, in order to be reasonably certain that we are comparing full quarters of
work. In the Appendix we describe the identification of separations and accessions. Additionally,
since it is likely that for multiple job holders at least one of those jobs is part time, we only include
those with one job in a quarter. We also only include observations with quarterly eamings
between $1,000 and $50,000.° While such precautions should limit the number of observations
which are not full quarters of full-time work, nonetheless there will be some part-time workers and
those with short periods of uncompensated unemployment remaining in the data.

Each individual wage record also includes data on the firm's total quarterly payroll and
average monthly employment over the quarter, allowing us to calculate average quarterly earnings
at the firm as their ratio."! Thus, we are able to create a firm-level data set which includes both
employment and earnings from the individual wage records. All eamings measures are indexed
using state average weekly earnings. We then calculate the firm's effective Ul tax rate. The tax
rate assigned to the firm based on a state schedule that relates a firm's tax rate to its past experience
with the Ul system is reported on each wage record.? The firm does not pay this tax on the entire
payroll, rather there is a tax base which varies across states and over time. In addition, there is a
small federal tax of 0.7% on a base of $6,000 prior to 1983 and 0.8% on a $7,000 base after that.
Because the taxable wage base in each state is usually much lower than average earnings, the

statutory tax rate does not equal the proportion of wages paid in taxes. To appropriately account

I°This is measured in 1978 dollars. Note that a worker employed for 30 hours per week at the 1978 minimum wage of
$2.65 would have quarterly earnings of $1,034.

""The same quartérly earnings restrictions are applied to the firm data as are used with the individual-level data.

'2See Anderson and Meyer (1993, 1994) for additional details on the UI system.,
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for this low tax base, we calculate a firm tax rate using the tax bill as a fraction of actual firm
earnings. Appropriately measuring taxes in this way builds in a natural endogeneity, though, since
the tax measure will partly depend on the earnings level. In the empirical work which follows, we
estimate our model in differences and then calculate a tax measure which uses the average wage
bill in the two periods. This differenced average measure is then used as an instrument and gives
consistent estimates.

Having expressed the firm's tax rate as a proportion of earnings, it is now straightforward to
construct a similar measure at the market level. To define a market, we have grouped similar 3-
digit standard industrial classifications (SIC’s) into about 150 different industries. Since we are
mainly concerned with labor market effects, we define the market to be local (i.e. state level),
rather than national. Thus, for a local market rate, each observation is assigned the employment-
weighted average tax rate over all firm observations in the state that quarter within the grouped 3-
digit industry. However, if there are less than 5 firm observations in the local market, all of the
observations from that market are dropped. Note that for many nonmanufacturing industries,
including the largest ones of services and retail trade, this labor market-based definition is
probably also a reasonable definition of the output market.

Our other variable of interest is the level of employment. As was noted above, each
individual wage record also contains the firm's average monthly employment over the quarter.
Thus, our firm-level data set will allow us to investigate both the earnings and employment effects
of the UI payroll tax. Finally, by aggregating the firm observations we also create a market-level
data set, where a market is the group of 3-digit industries defined above. In this case, employment
is totaled over all firms in the industry, and earnings are calculated as total industry payroll divided
by total employment. Overall, then, these three data sets - the individual panel, the firm panel and

the market panel - will allow us to explore this issue more fully than has previously been possible.
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REGRESSION SPECIFICATIONS

The unique longitudinal nature of our data allows us to use panel-data techniques to
address one of the major shortcomings of much of the previous work on benefits and wages. By
differencing our data we can remove unmeasured characteristics of a firm’s working conditions
and benefits package. Additionally, when we difference the individual data we can also remove
any unmeasured differences across individuals in ability or tastes. This differencing thus removes
factors which many previous authors have argued severely bias empirical estimates of wage
differences. We should note, however, that to the extent that these characteristics systematically
change in the course of a calendar year our differencing will not completely eliminate their
influence. Since our data include only a few firm-level characteristics and no individual level
characteristics besides those of the employer, some part of the change in these factors would
remain.

In all cases, we difference the data at annual frequencies to avoid the complications of
seasonality and because tax rate and base changes generally occur once a year. Thus, for the firm-
level data we calculate annual changes within firms, while correspondingly, for the individual data,
we calculate annual changes within job matches. That is, we use only individuals that remain in
the same job across two years. Each of our models is estimated using data from the 3rd and 4th
quarters only. Because each of our states base a firm’s tax rate only on information available up
through June 30 of the previous year, this restriction insures that all events which affect the tax rate
will precede the time periods being differenced. Thus, for the specifications that we estimate, the
variation in tax rates is due solely to changes over time within the firm. At the firm level, these
changes stem from changes at the state level in the tax schedule and taxable wage base, as well as
from movements of the firm along a given state tax schedule. Such movements along a tax
schedule are a result of experience rating, meaning that all else equal, a firm which increases its
use of the system should see an increase in its tax rate. Recall, though, that this change in tax rates

is only the result of firm behavior which occurred before the quarters being differenced. At the

13



market level, the variation in tax rates is due to the same state-level changes, as well as to the
aggregated effect of changes due to individual firms’ movements along a given schedule.

In order to better understand the importance of each of the three sources of variation in
firm-level taxes, we do the following exercise. We define alternative firm-level tax measures, each
of which relies only on one of the sources of tax variation. The first measure uses only the tax
schedule changes, the second uses only the tax base changes, and the third uses only the firm
reserve ratio changes. Note that changes in the reserve ratio represent firm movements along the
tax schedule. The sample variance of each of these measures implies that the variation due to
schedule shifts is four times that due to movement along a schedule, which is itself over four times
that due to changes in the tax base..”

Thus, the majority of the variation in taxes stems from state changes in the tax schedule
and, to a much smaller extent, the tax base. In our 8 states, 6 changed their tax schedules at least
once during our sample period and all had tax base changes. Looking first at schedule changes,
half of the 6 states implemented tax increases due to automatic adjustments in response to state-
wide declines in the UI trust fund. The other 3 states legislatively changed their schedules, with 2
mostly raising rates, and 1 mostly cutting rates. These tax schedule changes affected firms on
different parts of the tax schedule in different ways and the changes interacted with different firm
average wage levels to produce different effects for different firms. Turning to tax base changes,
almost all of the annual changes (4 states) were due to previous legislation which indexed the base,
though in real terms the base declined sharply over this period for the other states due to inflation.
Those states without indexation changed their tax base in response to a-$1000 increase in the
federal tax base in 1983.

Even given this understanding of the source of the tax changes, the correct lag structure in
wage and employment changes that we should expect in response to the tax changes remains

unclear. The annual tax changes we study have been in effect on average nine months at the time

13 Note that state-specific time effects are first removed, as is described below for the main analysis. Additionally,
since Pennsylvania does not use a reserve ratio system of experience rating, it is not used in this exercise.
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that we examine employment and wages (the 3rd and 4th quarter), with the tax changes known to
each firm approximately a month or two before they go into effect. Additionally, some firms may
have an estimate of what their tax change will be earlier based on their knowledge of their layoffs,
their estimate of the weeks of UI received by their former workers, and their estimate of the state
UT trust fund balance.

We use the change in the natural log of the appropriate earnings or employment measure as
our dependent variable in our regressions. For the earnings equations, not only is a log
specification the standard, but since the tax rates are expressed as a proportion of earnings, this
specification provides us with a straightforward interpretation of the key tax coefficient in the
market-level regression. The coefficient is simply the percentage of the tax which is passed on to
workers in the form of lower earnings. While in the standard case the coefficient would be
expected to be in the interval {-1, O}, where -1 implies the incidence is fully on the workers and 0

implies the incidence is fully on the firm, this restriction will not necessarily hold in this case.

Depending on the relative size of o and B, the coefficient may be outside of the interval, as was

seen in the theoretical model. Additionally, this restriction will not hold for all market structures.
For example, in the case of oligopoly, the coefficient may be less than -1, as shown in Katz and
Rosen (1988). There are no restrictions on the magnitude of the tax coefficient in the market
employment equation, although in the standard case the employment effect would be zero if the
full amount of the tax is passed on in the form of lower earnings, and negative otherwise.

In addition to the specifications implied by the theory, we also estimate some specifications
which include only the firm tax rate or only the market tax rate, as thesé specifications are most
comparable to much of the past work. Thus, we regress the change in log earnings and the change
in log employment on both the change in the firm-level tax rate and the change in the market-level
tax rate. We also estimate specifications in which only the change in the market-level rate is
included and speciﬁcations in which only the change in the firm-level rate is included. This

estimation is done with firm- and industry-level data, and also with individual-level data.
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A major advantage to our use of multiple approaches is the ability to cross-check results.
Thus, based on the theory, there is an expected relationship between earnings and employment
estimates that we are able to check. More importantly, we are not restricted to only firm, industry
or individual data, but rather are able to produce estimates at all 3 levels of aggregation. This
provides a method for validation of our results. In particular, the results of models including only
the market rate, representing the overall effect of UI on the market, should be the same across all
three data sets, with one caveat. Since the models are estimated in differences, the sample of
individuals remaining at the same firm across the two periods will not aggregate to the firm level.
The firm level does aggregate properly to the market, however.

One final concern must be addressed before turning to the empirical results. Because our
firm-level earnings measure is calculated by dividing total quarterly payroll by average monthly
employment, it is greatly affected by both within-quarter employment changes and data recording
errors. These factors lead to a large number of outliers in this earnings measure. Because of the
outliers, for our main estimates we only include firm observations with a change in log earnings in
the range (-.5, .5). This restricted sample is then aggregated to obtain a corresponding market-
level sample. Descriptive statistics for the key variables in each of the data sets used in the main
analysis are presented in Table 2.

In all cases, we estimate the various specifications including state specific dummies for
each quarter of data. The reason for this specification is that it is often the case in our sample that
upward shifts in the state tax schedule occur after a recession, when state trust funds have been
depleted. Thus, positive changes in the tax schedule will tend to be correlated with economic
recovery, when employment gains are likely to be positive. In such a case, reliance on variation
common to all firms due to such changes in state schedules is likely to result in employment effect

estimates which are positively biased.

IV. Empirical Results
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ESTIMATES USING FIRM AND INDUSTRY DATA

The top panel of Table 3 presents the results from several regression specifications using
the annual change in average quarterly earnings and employment for the firm."* In specification
(1) both the change in the market-level tax rate and in the firm-level tax rate are included, while in
specifications (2) and (3) only the change in either the market-level or the firm-level rate
respectively is included. The models are estimated using a 3-stage procedure as follows. First,
2SLS estimates are obtained, where the change in the taxbill as a fraction of average earnings over
the two periods is used as an instrument.” The squared residuals from this model are then used as
the dependent variable in a regression on a constant and the inverse of average employment at the
firm over the two periods. The inverse of the predicted values from this regression are then used
as weights in the final IV estimation procedure.'*

The pattern of the results in this panel of Table 3 is generally in accordance with the theory.
Looking first at model (1), the coefficients on both the market and firm tax are negative and
significantly different from zero in the top half of the panel. In the bottom half of the panel, the
employment effects are as expected, given the earnings effects, with significantly positive and
negative coefficients on the market and firm tax respectively. Note that this result is related to the
work of Baker and Breshnahan (1988), who use firm level cost shifters as instruments for a firm’s
quantity and see if it affects other firms’ prices. Here, we examine if changes in other firms’ input
prices affect a given firm’s use of inputs. Our result also supports the prediction found in the
oligopoly literature that a factor which raises a firm's rivals' costs should decrease their output and

increase the firm's output (See Dixit, 1986 or Shapiro, 1989). Since an increase (decrease) in

14 Note that the standard errors in our tables are understated since we do not account for the correlation between
adjacent changes in wages and employment.

1> Note that as would be expected, OLS estimates of earnings (employment) equations are severely negatively
(positively) biased by the natural endogeneity of the tax measure.

16 We also estimated models in which the number of firms in the industry was used as the basis for forming the
weights, but employment was a better predictor of the squared residuals.
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output would be expected to increase (decrease) the use of labor, our employment result confirms
this prediction.

Model (2) provides an estimate of the overall market effect of the Ul tax, and is similar to
the specifications used in much of the past work. The results here are also similar, indicating that
there is no employment effect, only a wage effect. While the point estimates actually imply a
positive employment effect of 0.298 and that only about 70 percent of the tax is shifted, the
standard errors are such that we cannot reject that the coefficients on earnings and employment are
-1 and O respectively. Recall, also, that the theory implies that a zero employment effect could be
obtained with a less than complete drop in earnings, and that the effect could even be positive. The
results from model (3) indicate that the firm-level tax effects are very different from the market-
level tax effects of model (2), implying that only about one quarter of the firm-level tax is passed
on. Correspondingly, there is a significantly negative effect on firm-level employment. This
finding that firms are unable to pass on a substantial fraction of the difference in firm-level taxes is
an important one, since it confirms what has only been assumed in past work on experience rating
effects.

The overall effect of the market tax on firm employment estimated in model (2) should
aggregate to a market-level effect. The middle panel of Table 3 presents estimates using the
market-level data set. A similar 3-stage procedure is followed, although in this case the number of
firms in the market is used as the basis for forming the weights.” The estimated earnings effect is
very similar to that from the corresponding specification (model (2) in the top panel) using firm
data, at -0.81 versus -0.72. While the point estimate of the employment effect is quite a bit larger,
it is still not significantly different from zero. Thus, both the firm-level and market-level data
provide evidence which is in accordance with past findings of no employment losses. The market-
level analyses, however, mask the reallocation of employment across firms which is taking place at

the firm level and which was seen in the top panel. By explicitly accounting for the variation

17 We also estimated models in which employment in the industry was used as the basis for forming the weights, but
number of firms was a beter predictor of the squared residuals.
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within markets in firm tax rates, we are able to capture this substantial effect, which has previously
been ignored.

While it is clear that these results are generally consistent with the basic predictions of the
theory, we can push the theory further to determine the implied values of o, B and the demand and
supply elasticities. Focusing on equations (1), (3) and (5), it is clear that we must make some

assumptions, since there are more parameters than equations. Thus, we first assume that o, = o, =
o.. Now given equation (3), model (1) of the top panel implies that o = 0.194. Substituting this

into equation (5), we can solve for B_ in terms of the ratio of the elasticities of supply and demand.

Alternatively, we can substitute into equation (1) and use model (2), but subject to rounding error,

the resulting equation is the same. Thus, we can only discuss the implications in terms of this
relationship between B, and the ratio of the elasticities of supply and demand.

Based on the theory, then, Table 3 implies that, on average, worker valuation of UI benefits

is significantly below 1, at just 0.194. Given that the marginal tax cost, €, averages 0.6 in our data,

B is expected to be between 0.4 and 1. However, since schedule shifts dominate, it is likely to be
closer to 1. For the case of B = 1, our results imply that the ratio of the elasticity of supply to the

elasticity of demand is -0.55, where this ratio is négatively related to B. For each 0.1 decline in B,

the ratio increases by about 0.19. According to Hamermesh and Reese (1993), a midrange
estimate for the long run elasticity of demand is -1.0, implying that the labor supply elasticity is
0.55. While this is consistent with their reports of midrange labor supply estimates of 0 for men
and 0.80 for women, it is likely to be an underestimate of the market elasticity. The ability of
workers to move between industries implies that labor supply for the market should be more
elastic. Similarly, labor demand may be less elastic over one year, than in the long run, again

implying that our ratio is underestimated.
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ESTIMATES USING INDIVIDUAL DATA

The second main approach followed in the past has been to use data on individuals. Thus,
we also use individual-level data to estimate the effect of the UI tax on individual quarterly
earnings. As seen in the bottom panel of Table 3, the results are very different from both the past
literature and the results of the top panels of Table 3. In this case, we estimate a large positive
effect of the market rate, and the effect of the firm rate is only negative when controlling for the
market rate. Interestingly, though, this negative effect in model (1) is very similar in size to that of
model (1) in the top panel of Table 3. Thus, it is mainly the effect of the market tax which differs
across the samples. The source of this instability is unclear, although we should note that the
individual sample does not aggregate to the firm sample. Because only individuals remaining at
the same firm across the two years are included in the individual sample, more unstable workers
and new workers at the firm are not included.

A possible source of positive bias in estimates of earnings effects is the existence of
compensating differentials, given our reliance on firms' movement along state tax schedules as
well as the differential impact of state tax schedule changes. Recall that movements along a given
schedule are due to firm behavior, since the Ul system is experience rated. A job providing a
higher risk of unemployment may require a positive compensating wage differential.”® If the
change in layoff behavior which led to the change in the tax rate is permanent, then there has been
a change in the risk of layoff, and there should be a resultant change in compensation. In such a
case, our estimated coefficient for the effect of the UI tax on earnings would be positively biased.
Recall, though, that a firm's tax rate is only adjusted to its layoff behavior with a lag. Thus, if

compensation is adjusted contemporaneously, our estimates should be unaffected. Additionally, if

'*See Abowd and Ashenfelter (1981), Bronars (1983) and Topel (1984) for tests of compensating differentials for
unemployment. We should note that these authors do not account for the effects of differences in unemployment
insurance taxes between high and low layoff firms.
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the change is only temporary, there should be no change in compensation policy. Also unclear is

why any such bias would differ significantly across the individual- and firm-level samples.

ALTERNATIVE ESTIMATES
While we think the estimates presented above are preferable on a priori grounds, we tried

several alternatives. Tables 4 and 5 present two of these. The effect of outliers is clearly seen in
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Table 4, which uses the unrestricted data.” In most specifications, the estimated coefficients are
larger in absolute value than those from Table 3, and in all cases the standard errors have
increased. Additionally, results appear somewhat less consistent with the theory across
specifications, although the large standard errors make conclusions difficult to draw. Thus, while
the point estimates of positive employment effects are larger in Table 4 than in Table 3, the effects
remain statistically insignificantly different from zero in each case.

Table 5 presents estimates using all 4 quarters of data. Recall that our preferred estimates
are restricted to observations from the 3rd and 4th quarters out of concern for possible biases. To

examine the potential biases consider that we estimate differenced equations of the following sort:
13) E—E .= YT, ~ 7,00+ (&)~ &,-14)5
where E, _ is earnings or employment in year y and quarter q. Information dated at time (y-1, 2)

and before will influence 7, implying that if E affects 7, then 1, will be correlated with e,  for
q=1 or g=2. Note that since T, enters (13) positively and € , _ enters negatively,y will be biased in

the opposite direction of any correlation between E and 1.

Looking at Table 5, there appears to be very little such effect for firm earnings, since point
estimates in the top half of the top panel are only slightly less negative than those in Table 3.
Estimates of the impact of taxes on employment are very different, however, being much more
negative here than in Table 3. While this result is consistent with the tax rate being a positive
function of past employment, there are no strong theoretical predictions of such a correlation. The
findings are similar at the market level, though, in that the estimated eal"nings effects are much like
those of Table 3, while the employment effects are much more negative. By contrast, the
individual earnings results are very different here from those of Table 3. As was the case with
firm-level and market-level employment, individual earnings are much more negative in this case.

Overall, then, while these alternative estimates are in some instances supportive of those from our

** Recall that the In(earnings) restriction applies to firm average eamnings, so there are no alternative individual-level
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preferred specifications, there are some large differences, the exact sources of which remain a

puzzle.

V. Conclusions

In this paper we theoretically and empirically examine the common, but previously
unexamined, case of a firm-varying tax which is used to finance a fringe benefit. While we use
data from the experience-rated unemployment insurance (UI) system, it is important to realize that
differential treatment of firms (such as special considerations for small business) under mandated
benefits laws lead to costs which vary across firms and are analogous to experience-rated taxes.
We present a theoretical model which highlights the importance of considering this variation in
taxes or costs both within and across markets.

Despite the importance of this firm-level variation in taxes and costs, past work on
incidence has only explored market-level effects. Our administrative data from state UI systems
provides information on firm-level taxes, along with employment and individual and firm average
earnings, which allows us to fill this gap. Another major advantage to our approach is that we use
longitudinal data which is differenced within firms or within individual-firm matches. A common
problem in past work on incidence and compensating differentials is that of unmeasured firm and
worker characteristics that may be correlated with wages, fringe benefits and working conditions.
By examining only annual changes in either firm average earnings and employment or in
individual worker earnings at the same firm, we remove all unmeasured characteristics which do
not change in the course of a year.

Our results suggest that most of the market level tax is born by the worker. However, this
does not imply that there are no employment effects of the tax. Rather, we find that individual
firms can only pass on a small share of the within market differences in the tax they face, leading

to substantial employment reallocation across firms. This last finding is especially significant as it

estimates.
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confirms what has previously only been assumed by the UI literature on the effects of experience
rating. Additionally, we find that firm and market level taxes have opposite effects on
employment. This result has been predicted by theory in the industrial organization literature, but
not previously tested. While our ability to examine both within and across market variation is a
significant step forward, our market-level results remain supportive of previous market-level

findings.
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Appendix on Identification of Turnover

In order to identify separations and accessions, we use the person and firm identifier
available on the wage records to create job-match histories for each individual. If a specific job
match last appears in a quarter other than the final quarter of data collection, we identify a
separation to have occurred at that time. Similarly, if a specific job match first appears in a quarter
other than the first quarter of data collection, we identify an accession to have occurred at that
time. A drawback to this method is that separations which are followed by a return to the same job
without a full calendar quarter intervening will be missed. However, by matching UI claims
records to the wage records we can identify those short temporary separations that result in Ul
receipt. We then are able to drop any quarterly record for which we have coded an accession or
separation or any weeks of Ul receipt. Additionally, we drop the first and last quarters of data

collection, since we cannot tell whether or not an accession or separation occurs in those quarters.
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Table 1

Predicted Signs of Regression Coefficients

Earnings Equations Employment Equation
firm-level Coefficienton  Coefficienton  Coefficienton _ Coelficient on
regression market tax firm tax market tax firm tax

a=0p=1 negative zero positive negative
O<a<pP less negative becomes less positive less negative
negative (= -ot) '
o=p Zero negative (= - o) zero zZero
o> P positive negative (= - o) negative positive
market-level Coefficient on Coefficient on
regression market tax market tax
a=0,p=1 negative negative
O<o<pP more negative less negative
o=B even more Zero
negative
o>p negative positive

Notes: o and B refer to o, and B, and o, and f; for coefficient on market tax and firm tax,
respectively. See text for details.



Table 2

Descriptive Statistics for Key Variables

Standard Number of

, Mean Deviation Minimum Maximum Obs
Individual-Level Data
A Firm-Level Tax Rate -0.0004 0.004 -0.057 0.052 1422877
A Market-Level Tax Rate  -0-0002 0.003 -0.018 0.022 1422877
A Ln(Earnings) 0.016 0.215 -3.539 3.347 1422877
Firm-Level Data
A Firm-Level Tax Rate -0.0004 0.005 -0.046 0.050 410709
A Market-Level Tax Rate  -0-0003 0.003 -0.020 0.022 410709
A Ln(Earnings) -0.011 0.169 -0.500 0.500 410709
A Ln(Employment) 0.004 0.287 -1.716 8.296 410709
Industry-Level Data
A Market-Level Tax Rate -0-0003 0.004 -0.020 0.022 7114
A Ln(Earnings) -0.005 0.059 -0.460 0.390 7114
A Ln(Employment) 0.003 0.107 -1.830 2.376 7114

Notes: Changes are annual changes calculated using quarterly data (i.e 1983:3 - 1982:3, 1983:4 -
1982:4, etc.). For individual-level data, only workers remaining at the same firm in both quarters
are used. See text for details.



Table 3
Weighted IV Estimates of the

Effect of UI Taxes on
Firm and Industry Average Earnings and Employment
and on Individual Earnings
A Market-Level A Firm-Level
Dependent Variable Ta:x fl:{ate ve T;r;nRa::gc Nur(r;lgg:r of R?
Firm Data
(1) A Ln(Earnings) -0.520 -0.194 410709 0.007
(0.231) (0.081)
(2) A Ln(Earnings) -0.715 - 410709 0.007
0.217)
(3) A Ln(Earnings) -- -0.260 410709 0.007
(0.076)
_—(1_)—A- Er;(-lz*’,r_n;l_o;r_n::;t;__—-_Tjgs_ T80 T 410709~ 0011
(0.403) (0.139)
(2) A Ln(Employment) 0.298 - 410709 0.011
0.377)
(3) A Ln(Employment) - -0.724 410709 0.011
(0.130)
Industry Data
(1) A Ln(Earnings) -0.810 N/A 7114 0.076
(0.392)
(A Ij;('ér_n;fo;;n_c;t;“ I 1 X*) NA ™77 T4~ """ 0.129
(0.681)
Individual Data
(1) A Ln(Earnings) 1.102 -0.177 1422877 0.005
(0.165) (0.092) ‘
(2) A Ln(Earnings) 0.928 - 1422877 0.005
(0.137)
(3) A Ln(Earnings) -- 0.120 1422877 0.005
0.077)

Notes: See notes to Table 2. The change in the tax bill as a fraction of averge eamings across the
two years is used as an instrument. Weights are formed based on firm employment for the firm
data and based on number of firms in the market for the industry data. The individual data are not
weighted. All models also include separate state dummies for each quarter of data. See text for
details. '



Table 4
Weighted IV Estimates of the
Effect of UI Taxes on
Firm and Industry Average Earnings and Employment

Unrestricted Sample

A Market-Level A Firm-Level

Dependent Variable Tax Rate Tax Rate Nur(x;bbt;r of R?
Firm Data
(1) A Ln(Earnings) -1.527 0.147 440402 0.092
(0.387) (0136)
(2) A Ln(Earnings) -1.379 - 440402 0.092
(0.360)
(3) A Ln(Earnings) -- -0.045 440402 0.092
(0.127)
A i;agg'p]gy'&;g-—__——TEZf _______ -1.196 T 4404027 0.074
(0.494) (0.170)
(2) A Ln(Employment) 0.742 - 440402 0.074
(0.461)
(3) A Ln(Employment) - -0.969 440402 0.074
(0.160)
Industry Data
(0.751)
A E;(Er_n;fo_y:n;;{)' _____ 0996 ] NA T T84 77 0341
(0.809)

Notes: See notes to Table 3. See text for details.



Firm and Industry Avera

Table 5
Weighted IV Estimates of the

Effect of UI Taxes on

g¢ Earnings and Employment

and on Individual Earnings
All Quarters Sample
) A Market-Level A Firm-Level
Dependent Variable Tax Rate Tax Rate Nuggfs:r of R?
Firm Data
(1) A Ln(Earnings) -0.411 -0.118 810574 0.009
(0.162) (0.054)
(2) A Ln(Earnings) -0.529 -- 810574 0.009
(0.153)
(3) A Ln(Earnings) - -0.165 810574 0.009
(0.051)
(1) A Ln(Employment) 0.551 -1.44% 810574 0.008
(0.287) (0.094)
(2) A Ln(Employment) -0.883 - 810574 0.008
0.271)
(3) A Ln(Employment) - -1.385 810574 0.008
. (0.089)
Industry Data
(1) A Ln(Earnings) -0.855 N/A 13828 0.088
0.272)
@A E;(E;l;,fo};;;g """ 18477777 NAA ™ TTTTTU3R T 0.090 ~~
(0.489)
Individual Data -
(1) A Ln(Earnings) 0.221 -0.202 2782397 0.009
0.121) (0.062)
(2) A Ln(Earnings) 0.024 - 2782397 0.009
(0.104)
(3) A Ln(Earnings) - -0.153 2782397 0.009
(0.054)

Notes: See noies to Table 3. See text for details.



