NBER WORKING PAPER SERIES

UNNATURAL EXPERIMENTS?
ESTIMATING THE INCIDENCE OF
ENDOGENOUS POLICIES

Timothy Besley
Anne Case

Working Paper No. 4956

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue
Cambridge, MA 02138
December 1994

We are grateful to David Card, Angus Deaton, Alan Krueger, Robin Lumsdaine, Bruce Meyer,
Christina Paxson and seminar participants at many institutions for helpful comments and
discussions. We thank Loic Sadoulet, Elizabeth McClemens, and Elizabeth Schaefer for valuable
research assistance. Financial support was provided by the NSF (NSF SBR93-20894). This
paper is part of NBER’s research programs in Labor Studies and Public Economics. Any
opinions expressed are those of the authors and not those of the National Bureau of Economic
Research.

© 1994 by Timothy Besley and Anne Case. All rights reserved. Short sections of text, not to
exceed two paragraphs, may be quoted without explicit permission provided that full credit,
including © notice, is given to the source.



NBER Working Paper #4956
December 1994

UNNATURAL EXPERIMENTS?
ESTIMATING THE INCIDENCE OF
ENDOGENOUS POLICIES

ABSTRACT

The US federal system provides great potential for estimating the effects of policy on
behavior. There are numerous empirical studies that exploit variation in policies over space and
time. In pursuing this line of enquiry, the issue of policy endogeneity is central. If state policy
making is purposeful action, responsive to economic and political conditions within the state, then
it may be necessary to identify and control for the forces that lead policies to change if one
wishes to obtain unbiased estimates of a policy’s incidence. The aim of this paper is to
investigate how recognition of policy endogeneity affects attempts to analyze policy incidence.
Throughout, we take a specific context -- workers’ compensation benefits. We contrast the use
of differences-in-differences estimation, where a comparison is made between a group affected
by the policy change and a control group, with instrumental variables estimation when political
variables are used as instruments. Although conclusions drawn must be confined to the example
at hand, we believe that the analysis illustrates why it may be important to consider the

implications of policy endogeneity more generally.

Timothy Besley Anne Case

Center for International Studies Center for International Studies
Woodrow Wilson School Woodrow Wilson School
Princeton University Princeton University
Princeton, NJ 08544 Princeton, NJ 08544

and NBER and NBER



1. Introduction

To estimate the effect of policies on economic behavior, one needs a source of
policy variation. It has long been recognized, therefore, that the spatial and tem-
poral variation in laws, afforded by the US federal system, holds great potential
for estimating the effect of government policies on economic outcomes. However,
time-varying state level policies can be studied as either left or right hand side
variables. Indeed, there is a political economy literature that addresses the de-
terminants of state policy variation where the policies are themselves taken as
outcomes of interest.! If state policy making is purposeful action, responsive to
economic and political conditions within the state, then it may be necessary to
identify and control for the forces that lead policies to change if one wishes to
obtain unbiased estimates of a policy’s incidence. This paper compares different
methods used in incidence analysis to exploit variation in state policy, and con-
trasts the ability of these methods to deal adequately with the consequences of
policy endogeneity. We hope to clarify when it is reasonable to treat differences in
state laws as “natural experiments,” a term increasingly used to describe exercises
that exploit cross-state policy variation.?

The paper views the relative merits of different incidence estimators through
the lens of a particular example — workers’ compensation benefits. Although
some of the theoretical claims made are general, the relevance and magnitude of
the concerns raised here may be specific to the example chosen. However, the
analysis illustrates why it may be important to consider the implications of policy
endogeneity more generally.

Many authors who put policies on the right are doubtless aware of the pos-
sibility of endogeneity and, in earlier cross-sectional studies, it was common to
look for an instrumental variable in an attempt to deal with this. The advent
of studies that use a panel of states over time has moved such issues away from
center stage. Many panel data studies, some of which are reviewed below, use a

1For example, Besley and Case (1994a,b) consider the impact of the political process on state
taxes, mandates, and policies. Poterba (1994) shows how state political conditions affect policy
outcomes during times of fiscal stress.

2In this literature, a “natural experiment” is often implicitly defined as a law change that
affects outcomes for identifiable individuals who are otherwise indistinguishable from those not
directly affected by the law change. “Natural experiments” thus have natural control groups
with which to compare outcomes. For a discussion of the issues surrounding natural experiments,
see Meyer (1994).



cross-state fixed effect analysis, where the researcher includes a state fixed effect
to control for permanent differences in states’ policies. If the characteristics that
determine differences in policies are time invariant, then this will indeed remove
concerns about endogeneity.® Below, we consider the validity of such a claim for
the example of workers’ compensation benefits.

Incidence analysis using control groups, either within or across states, have
become increasingly popular and appear to offer a clean way of identifying the
effect of a policy. Outcomes between groups are compared before and after a law
change. A “treatment” group is selected that is directly affected by the policy
change. The researcher also selects a “control” group, either from other states
or a different group of individuals within a state. The effect of the policy is
then estimated from the difference in the outcomes for these two groups. This
is frequently known as “differences-in-differences” estimation. It is sometimes
stated that this procedure protects the analysis from bias that policy endogeneity
might cause.* We show that the theoretical implications of policy endogeneity for
this approach are somewhat more subtle, and again we illustrate findings using
workers’ compensation benefits.

There are many studies of the general kind being considered here. Recent work
using cross-state fixed effects estimation includes work by Anderson and Meyer
(1994), who use firm-level variation in tax rates, due in part to policy differences
between eight states over time, to explore the effect of firms’ unemployment insur-
ance tax rates on firm employment and worker earnings. Within this framework,
Gruber and Madrian (1993) estimate the effect of state laws governing health
insurance portability on the probability of job change. Blank et al. (1994) es-
timate the impact of state abortion laws on state abortion rates, controlling for
state characteristics, state fixed effects and year effects. Miller et al. (1994) esti-
mate the effect of changes in state child support laws on child support payments
received, controlling for state effects and year indicators.

In the latter two papers, authors report finding unexpected results. For ex-
ample, Blank et al. find that laws that are passed but enjoined have almost as
large an effect on in-state abortion rates as laws that are enforceable, and that
laws restricting teen abortions have almost as large an effect on the abortion rates
of older women as they have on teen abortion rates. Miller et al. find that two
policies designed to make it easier to obtain a child support award — expedited

3See, for example, Pitt, Rosenzweig and Gibbons (1993) and Rosenzweig and Wolpin (1986).
4See, for example, Gruber and Madrian (1993).



processes and publicized services — appear to reduce the probability of obtaining
a child support award. As we will discuss below, policy endogeneity may help to
explain such results.

The differences-in-differences framework is exploited in Ellwood and Bane
(1985), who study the impact of welfare benefits on household formation, us-
ing women whose observable characteristics make them unlikely to collect AFDC,
should they become single mothers, as “controls” for women who appear likely to
take up benefits.> Meyer et al. (1990) and Krueger (1991) estimate the impact of
changes in workers’ compensation laws and take as their “experimental” groups
high wage earners who were previously affected by the maximum benefit cap on
workers’ compensation, and use as a “control” group those low wage earners who
were not previously affected by the cap. Gruber (1994), in a study of the impact
of mandated maternity benefits on the wages of targeted groups, takes married
women aged 20 to 40 as the “experimental” group and uses as “control” groups
workers above the age of 40 and single men aged 20 to 40. In what follows, we will
discuss ways in which policy endogeneity may affect the adequacy of within-state
control groups.

Differences-in-differences estimation in which a small set of “control” states,
unaffected by the policy, are chosen has also gained popularity. Several recent
papers on minimum wages have made use of this method. For example, Card
(1992) estimates the incidence of an increase in California’s minimum wage law
by comparing the change in the employment to population ratio for teens in
California to those in Arizona, New Mexico, Florida, Georgia and the region of
Dallas-Fort Worth, Texas. Gruber (1994) compares the wages of women of child
bearing age in “experimental” states of New Jersey and New York with those of
women in the “control” states of North Carolina, Connecticut, and Massachusetts.
We will explore below the extent to which recognition of policy endogeneity affects
incidence estimation based on a small set of control states.

Overall, our analysis highlights two main issues. First, investigating the de-
terminants of policies is an important prerequisite to understanding when and
whether one can legitimately put policy on the right hand side. If interstate vari-
ation in policy is to be useful in estimating the impact of a policy change on an
identifiable group, the source of the policy variation must be fully understood

SEllwood and Bane note that this is a “critical” assumption, stating “there may be a very dif-
ferent set of unmeasured influences affecting those with a high likelihood of collecting benefits.”

(p-161)



by the researcher. This is a necessary, but not sufficient, condition for unbiased
estimation of a policy’s effects. It must also be the case that control groups ad-
equately reflect the effect of changes in other variables that are simultaneously
influencing outcomes of the group under study. This will be made plain in the
examples presented below.

On the positive side, we think that modeling the political economy of policy
choice presents a useful way forward. First, it gives us a basis for selecting “con-
trol groups” with which to measure the effect of policy change. Good control
groups will be those whose fortunes have evolved similarly to the those of the
group experiencing the policy change and who respond similarly to changes in
the variables that drive policies to change. It also allows for the identification of
instruments for the policy change. Overall, our conclusion is for a return to an
older issue in public finance, the need to understand where policy comes from as
part of estimating its incidence.

The remainder of the paper is organized as follows. We begin by providing
a theoretical framework to describe the incidence and evolution of a particular
policy, workers’ compensation benefits. We then estimate the determinants of
workers’ compensation benefits over the period 1960-90. We show that state eco-
nomic and demographic changes, together with changes in political leadership in
the state, drive changes in workers’ compensation benefits during this period. We
then explore the implications of this finding for cross-state fixed effect estimation
and differences-in-differences estimation. We end with a discussion of the relative
merits of instrumental variable estimation.

2. Workers’ Compensation Benefits

Our investigation is focused on a particular policy choice. Workers’ compensation
insurance is a state-based program that provides medical expense reimbursement
and indemnity payments for losses incurred as a result of job-related injury, illness
or disease.® We choose to analyze it for a number of reasons. The political econ-
omy of such policies is conceptually interesting. In addition, there is significant
variation in policy choice over time and across states, suggesting that this may
be an interesting area in which to estimate policy incidence. Changes in workers’

8For an overview of workers’ compensation legislation in this century, see Chelius (1977) and
Berkowitz and Berkowitz (1985). An earlier study of the determination of workers’ compensation
benefits is provided by Danzon (1993).



compensation benefits are also likely to influence most heavily the outcomes for
workers in certain identifiable industries and occupations.”

We begin our discussion by laying out a simple theoretical model of firm and
government behavior that gives way to two behavioral equations, one for govern-
ment and the other for firms. Here, we do take a stance on why the government
sees fit to use such policies. This is essential in any story of policy endogeneity,
suggesting variables that may determine benefit levels, although nothing in the
empirical story rests on the particular story that we tell. We then put these in an
empirical framework.

2.1. The Model

It is interesting to examine why the government may choose to intervene at all
in the provision of workers’ compensation. Clearly it is central to the policy’s
endogeneity that we view policy makers as pursuing well-defined ends. That
production processes involve a risk of worker injury yields no necessary reason
why government intervention is warranted. First, the employee who is injured
may resort to the tort system to gain redress for work place injuries. Assuming
that the tort system is efficient, then this will provide an efficient solution. The
historical literature suggests that movement toward the present system was due in
part to worker and firm beliefs that the tort system was unnecessarily cuambersome
for settling many cases. This is quite natural if litigation is costly, although need
not imply any inefficiency if the plaintiff is made truly whole in the process.
The lawyers might capture transfers, however this does not imply that tort is
inefficient. On this view, however, there is no reason to believe that the state is
necessary. Voluntary provision should work just as well as any kind of mandating.

A second class of problems with using a tort and liability system of redress
is the possibility of imperfect information on the part of workers. This has been
analyzed previously by Diamond (1977) and Viscusi (1980), on whose treatments
we build our theoretical discussion. The basic idea is that workers do not know
the true probability of an accident occurring, while this is known to firms and to

7On the down side, there many different dimensions of policy that could be used. For
example, workers’ compensation disability benefits vary in payments made for temporary total
and permanent partial injuries and, within these broad categories, states vary in the minimum
and maximum payments they allow to injured workers. We will try a number of different
measures in our analysis below.



the government. In this world, a government can raise labors’ expected utility by
increasing the benefits to injured workers who receive too little insurance coverage.

We will consider a firm (or group of identical firms) who use a production
technology that puts workers at risk on the job. We suppose, in particular, that a
worker faces a probability 8 of having an accident. The firm can insure the worker
actuarially fairly, so that if the benefits that it pays in the event of an accident are
¢, standing for “compensation”, then its premium is fc. Labor costs per worker
thus consist of two things, a wage w and the actuarial cost of accident insurance.
Normalizing its output price to one, the firm’s profits are thus

F(L) - (w +8c) L. (2.1)

Workers must be compensated for working for the firm. We suppose that they
could get utility of u working elsewhere. The worker’s perception that he will be
injured on the job is §. Thus his expected utility is

(1 ~ é) u(w) + fv(w + c) (2.2)

where we have supposed that his utility function is u(-) if no accident occurs and
v(-) otherwise. The firm must ensure that it offers the worker a package of wages
and compensation so that (2.2) is greater than or equal to u. The firm choose
three things (L, w,c). This can be solved in two stages, first choosing (w,c) to
minimize unit labor costs and then choosing L to maximize profits.

Suppose that the worker’s participation constraint holds with equality. Then
(2.2) can be set equal to u and we can solve for the wage that the firm will offer
for any level of compensation. Denote this by w = h(u,c,d). The firm then solves

W(u,0,8) =M™ {h(u,c,f) +6c}. (2.3)

It is clear that if § = 8, so that firms perceive the same probability of an accident
as each worker, then the compensation will be set so that u'(w) = v'(w + ¢),
the standard optimal insurance result that the marginal utility of consumption
is equalized across states of the world. However, the literature suggests a pre-
sumption that § < 8, so that workers tend to underestimate the danger of an
accident. In that case, it can be shown that u'(w) < v/(w + ¢) at the labor cost
minimizing compensation package and workers are under-insured. Firms offer
wages that are relatively too high and compensation for work place injuries that
is too low. We show below that under such conditions a paternalistic government
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that knew 6 would be able to raise welfare by increasing benefits above the level
that firms choose. The firm’s labor demand satisfies the usual condition that
F'(L) = W(u,9,6).

We suppose that the government is paternalistic. It evaluates the well-being
workers at the “true” probability of an accident. Hence, it views workers as having
a utility function (1 — 0) u(w)+60v(w+c). Since workers are “under compensated”
for injuries, the government views each worker as actually receiving an expected
utility that is less than it would receive if it worked for u. We suppose that it
tries to correct this by legislating a level of compensation above ¢. First, note that
this will not have an effect where the legislated level is below that which the firms
would voluntarily offer as part of a compensation package to attract workers. A
mandate below that level will see the firm topping up the required level to its own
optimum. Hence, the mandated compensation policy will only affect firms once
it exceeds the voluntary provision level. Once it is above that level it will affect
the firm’s wage policy, since in order to keep the worker at u it can now offer a
lower wage than it offered previously. It is easy to check that, even allowing for
the fall in wages that workers experience, the effect of this on the worker’s “true”
expected utility, using (2.3) is given by

d {(1 - 0)u(w) + fv(w + ¢)} , 94
de =u (w)0 (—é__) > 0.

Thus the government perceives the worker as being made better off by the policy.
Workers themselves perceive no gain after the incidence on wages is taken into
account since the firm is ez hypothesis keeping them at u. There is also a possible
equilibrium effect on u which we analyze below. Firms are worse off since their
unit labor costs are higher (given workers’ beliefs). Note that there would be no
effect on worker expected utility if & = 8. In that case mandating a level above
the ¢ chosen by the firm would be Pareto inferior — workers would not gain and
firms would be worse off.

A mandate higher than the firm’s desired level raises the firm’s unit labor costs
and leads to a reduction in labor demand. At the industry level, it may also change
u. (We return to this possibility momentarily.) Thus we expect, ignoring other
equilibrium effects, that employment in the risky sector will contract as a result of
the benefit mandate. However, the following result can be seen straightforwardly:
at least some small mandate above the level that the firm would choose voluntarily
will raise the well-being of workers without diminishing that of capitalists (or other

7



owners of firms). First, note that if the government raises ¢ a little above the
level that the firm would choose, then from the envelope condition, there is no
effect on profits. Second, as we have just seen, workers’ “true” expected utility is
raised. Third, the size of the sector contracts. However, in the initial situation
(1 -0) u(w) + Bv(w + c) < u, so that shifting workers out of the risky sector
actually raises the utility of those workers. This result shows how the model can
justify government intervention. More generally, the mandate will lower the well-
being of owners of firms. Thus the “optimal” mandate which, say, maximizes
a weighted sum of the well-being of workers and firms will involve trading off
the gains to workers from the losses to firms. To pursue this further, suppose
that policy makers attach a weight of A to capitalists and a weight of (1 — A) to
workers. Then their objective function is

Ml(c,u,8,0) + (1)) {L(c,u,&, 9V (c,u,0,6) + (N - L(c,u,6, 0)) u} ,

where [I(c, u, 8, §) =M2= {F(L) - (h(u, c,0) + 0c) L}, and L(c, u, 8, §) is the arg max

in the previous equation and V(c,u,8,8) = 8v(h(u, c,§) +¢)+ (1 — 8) u(h(u,c, §)).
The optimal benefit is then determined by

A Bﬂgc,u,o,é!
dc

+(0= 0 {Le,,0,0/245298 4 [(c,0,0,0) — o] 2esed] =,

(2.4)
assuming an interior solution. In general, we can write the solution to this equa-
tion as

¢ = f(\u,8,0). (2.5)

We would expect this to be decreasing in A, which says that states controlled
by those who are more sympathetic to capitalists will tend to prefer lower bene-
fits. Thus distributive politics between labor and capital will affect the choice of
workers’ compensation benefits.® Other state characteristics and industry char-
acteristics that affect labor supply and demand should also enter, since these will

8This is due to the second best nature of the model where we are not allowing lump sum
transfers between capitalists and workers. This seems realistic for the case that we have in mind.
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affect the costs and benefits of increasing the compensation that the state man-
dates. All in all, one could easily rationalize time series and cross section variation
in the compensation benefits for workers through a model along these lines and
view such benefits as endogenously determined.

Equation (2.5) is a useful starting point for the empirical models we will present
below. We expect that the optimal policy choice will reflect political variables,
here represented by A, economic variables, here represented by u, and variables
that reflect the extent of the market failure or redistribution problem that the
policy is solving, here represented by (8,6). Of course, in general, one could
complicate this considerably. For example, we would expect parameters that we
thought relevant to the fortunes of the industry in question and/or the types of
workers in question to enter the analysis. However, the type of exercise undertaken
here should be sufficient to demonstrate that there are many possible reasons for
the policy to be endogenous. For wages or employment, we can also study the
equations L(c, u,0,0) and w = h{c, u,6) directly.

We can also look at an industry-wide wage effect from a mandated benefit level
in excess of that which firms would voluntarily provide in a model where labor
supply is allowed to vary and hence the equilibrium supply price of labor to the
sector, u, changes. Let S(u) be the willingness of laborers to work in the sector as
a function of the utility that they obtain there. Also let n° = 8log S(u)/8logu
be the elasticity of labor supply with respect to the wage. Then we can view u as
being determined by

L(h(u, c,8) + 6c) = S(u).

Defining n° = —8log(L(h(u,c,u) +6c))/Ologu as the elasticity of labor demand
with respect to the reservation utility levels, then it is straightforward to show
that

dw  nP+ap’
d(fc)  nP+7°

where

_ _Oh(u,c, 8)/8c
= -0
This result appears to parallel one found in Gruber and Krueger (1991). However,
while Gruber and Krueger treat a as if it were given parametrically, in our model
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@, which measures the ratio of the benefits of the mandate to the employer and
the worker, is endogenously determined by employer behavior.

It is interesting to see when we would find a = 1, i.e., when employer costs
are completely shifted to worker’s regardless of elasticities. First, note that this
must occur just at the point where the mandate is being increased above the
level where employers would optimally choose the benefit level. Below that value
of ¢, dw/d(6c) = 0. Above that point, we must have a < 1 if 8 > 4. Thus,
as a theoretical matter, one-for-one shifting due to a = 1, seems very unlikely
in a model where the firm’s wage setting and benefits decision is modeled. (Of
course, one-for-one shifting could still be explained by ° = 0, the absence of a
labor supply response.) Note that the extent of worker optimism about accidents
affects the degree shifting that we would expect to see occurring. This is natural
since the employer cares about the worker’s marginal rate of substitution between
wages and benefits in choosing its compensation package.?

To summarize, the theoretical model has two parts. First we have considered
how wages and employment might respond to the introduction of a mandated
level of workers’ compensation in a model where employers can optimally choose
a compensation package for workers. We have done so with and without the
possibility of industry equilibrium responses, working through employment effects.
Second, we have considered why we might see such benefits and have argued that
workers’ misperceptions offer a theory of such things. In so far as the underlying
environment differs across states and within states through time, this could explain
variations in policies. Of course, this is not a complete treatment of the latter.
Nor do we necessarily believe that this is the only theory of why the state can
be involved in workers’ compensation policy. However, the following conclusion
appears general. We can describe our results in the form of (at least) a two
equation system. First, an equation that explains wages (say) as a function of
compensation benefits c, as well as factors that affect labor demand, labor supply,
and labor quality. Second, an equation that affects the policy choice as a function
of state economic conditions, the objective function of the policy maker(s). We
allow for both equations in our empirical analysis, developed below.

%In the empirical work below, we estimate the elasticity of wages with respect to benefit
changes. Here, it is readily seen that the elasticity of wages with respect to benefits is equal to
the elasticity of wages with respect to mandate cost.
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3. Empirical Models

We begin by modeling the determination of two aspects of workers’ compensation
programs: payments made for temporary total disabilities and those made for
permanent partial disabilities. The largest share of total costs in workers’ com-
pensation systems are attributable to permanent partial disabilities, estimated to
exceed 62 percent of total workers’ compensation costs, followed by payment for
temporary total disabilities, estimated to account for 21 percent of all payments.1®

Averages of the states’ maximum weekly benefits for temporary total disabil-
ity are graphed in Figure [ for the period 1951-1990. In real terms, there was a
slight positive trend in states’ benefits in the 1950s and 1960s. In 1970, with the
passage of the Occupational Safety and Health Act, a commission was created to
recommend changes in state workers’ compensation laws. The commission issued
its report in 1972, and its influence may be responsible for the positive change
observable in the trend of both nominal and real workers’ compensation benefits
after 1972. The rapid run up of benefits from 1972 to 1978 was followed by a
decline in real benefits on average from 1978 to 1980. Benefits rose again, al-
beit more slowly, in the 1980s. These smooth trends mask significant differences
across states in their policies. Some of that difference is observable in Figure II,
where the coefficients of variation across states for workers’ compensation benefits
are presented for each year from 1970 to 1990.!? Dispersion in states’ workers’
compensation benefits was reduced in the years immediately following the Com-
mission’s report, perhaps in response to it. Since 1975, however, there has a been
a trend toward greater dispersion in states’ maximum weekly benefits.

The replacement rate of temporary total benefits for earnings is lowest for
the highest paid workers in all states, due to caps that states place on the maxi-

10Source: Appel and Borba (1988), Table 1-1, which reports on data provided by the National
Council on Compensation Insurance. Appel and Borba describe temporary total disabilities
as “injuries that are totally disabling, but from which full recovery and return to work are
expected,” and permanent partial disabilities as “injuries which, even after a healing period,
result in a permanent impairment, functional disability, or loss of earning capacity.” (p.3) In
what follows, we will not discuss the three remaining disability categories that account for smaller
fractions of total costs: permanent total disability payments, which represents 5.7 percent of
total costs, medical only (5.8 percent), and death (4.4 percent).

11 The Report of the National Commission on State Workers’ Compensation Laws, 1972, Wash-
ington D.C.: Government Printing Office.

12These are the standard deviation in benefits for each year divided by the average beneﬁt
level in that year.
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mum amount of earnings that may be replaced through temporary total workers’
compensation benefits. The fraction of earners for whom the cap binds (i.e., the
fraction of state workers with average weekly earnings above the cap) is inversely
related to the generosity of a state’s disability benefits in a given year. We have
calculated these fractions for each state using information on the legislated max-
imum benefits together with earnings information from the Current Population
Survey's (CPS) outgoing rotation groups from 1979 to 1990. This provides us
with our second measure of the generosity of a state’s program. There is consid-
erable variation in the fraction of earners bound by the cap, both between states
and within a given state over time. We present this information for four states in
Figure III. State caps in New Jersey and New York State affect a larger fraction of
earners during the 1980s than do caps in Pennsylvania and Massachusetts. New
Jersey increased its maximum weekly benefit level every year from 1979 to 1990,
which had the overall effect of diminishing, if slightly, the fraction of earners in the
state with average weekly earnings above the cap. New York State, in contrast,
held its nominal maximum benefit constant from 1979 to 1983 and again from
1986 to 1990, which in turn drove the fraction earning above the cap up during
those periods. Using the fraction earning above the cap as a measure of policy
generosity yields results similar to those found using the maximum weekly benefit
level.

In addition to the determinants of temporary total benefits, we examine the
determinants of permanent partial benefits. One aspect of permanent partial
benefits is the maximum payment allowed for permanent injury sustained to par-
ticular body parts. Here, we focus on permanent injuries to hands and to eyes.
Figure [V presents the averages of states’ maximum payments (1982 dollars) for
the years 1979 to 1990. States on average increased their real disability payments
for such injuries during this time period. As Figure V makes clear, the disper-
sion of such payments increased during this period as well, with the coefficient of
variation for eye injuries climbing well above 0.7. Comparison of the coefficients
of variation across states on maximum weekly benefits for temporary total dis-
ability and those for permanent partial disability suggests that there is far less
consensus across states on pricing body parts than there is on replacement rates
for temporary total injury.

We make use of all four measures of program generosity in our analysis below.
We will find that changes in economic and political conditions within the state
move benefits for temporary total disabilities and permanent partial disabilities

12



in similar ways.

3.1. Policy Determination

Equation (2.5) led us to believe that program generosity should respond to changes
in state economic, demographic and political variables. We explore the determi-
nants of state workers’ compensation benefits by regressing our four measures of
disability benefits on lags in state economic conditions, lags in state population
and proportion elderly, and indicators of political control within the state.

Let P,, be one of these policy variables, here a measure of workers’ compen-
sation benefits in state s at time {. We estimate an equation of the form

Py = B + s + Qud + Wyl + g, (3.1)

where (3, is a year effect and v, is a state fixed effect. The vector Q, is a {1 x k]
set of time-varying state level economic variables that includes three lags in state
income per capita (1982 dollars) and state unemployment, and one lag in state
population and proportion of state population above the age of 65. The vector
W, is a [1 X k;] set of lagged political variables including the party affiliation of
the governor and the composition of the legislature.

Results for equation (3.1) are given in Table 1. The first column presents
determinants of log(maximum weekly benefits) for the time period 1960-1990.'3
State income per capita is an important determinant of policy. Increases in state
income per capita result in future increased generosity of both temporary total
and permanent partial benefits. Reductions in unemployment also appear to
increase temporary total benefits, although the collinearity between state income
per capita and unemployment rates reduces our ability to pick up an independent
effect for unemployment.!* Increases in the proportion of the state population
that is elderly results in reduced generosity of temporary total disability benefits.

13Results presented here are robust to changes in the time period used in estimation. Inclusion
of observations for the 1950s, for which state-by-state measures of unemployment are unavailable,
does not change the results in any substantive way. Neither does restriction of the sample to the
period 1979 to 1990, the period over which variables constructed using the Current Population
Survey are available. Union coverage, a potentially important factor in workers’ compensation, is
never significant as a determinant of the temporary total or permanent partial benefits presented
here, and its inclusion does not change the results in any substantive way.

141f we omit the three lags in state income per capita in the regression presented in column
1, the three lags in unemployment are jointly significant (F=5.10, p=.0016).
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The political variables included in this analysis are jointly significant deter-
minants of policy generosity. The fraction of the upper house of the legislature
composed of Republicans has a consistently negative effect on the size of work-
ers’ benefits, as does an indicator that the Republicans hold a majority in the
lower house of the legislature. States that had Democratic governors in the recent
past have more generous permanent partial workers’ compensation benefits on
average.!®

Overall, the evidence presented in Table 1 demonstrates that workers’ com-
pensation policies respond to state economic and political variables. The results
of Table 1 are not only of independent interest in thinking about the political
economy of workers’ compensation, but suggest that incidence analysis should ac-
count for the purposeful action taken by state governments to bring policies into
line with current economic and political conditions.

3.2. Models of Policy Incidence

We now turn to models of policy incidence, where special attention will be given
to the ability of different modeling strategies to cope with potential policy endo-
geneity. We begin with cross-state fixed effect models and show that estimates of
a policy’s effect are sensitive to the inclusion of state level variables that not only
influence policy but also affect outcome variables directly. Direct inclusion of the
policy change in an incidence equation may leave estimates open to omitted vari-
able bias: any variable that potentially affects both the policy equation and the
outcome equation that is inadvertently omitted from the outcome equation may
bias estimates of the policy’s effect. This is true whether the incidence estimation
is performed on state-level outcome data or on micro-level outcome data.

One strategy often chosen to avoid such omitted variable bias is within-state
differences-in-differences estimation. A within-state control group, subject to the
same time-varying state level economic conditions as the group under study, may
provide a benchmark against which a policy’s incidence may be measured. We dis-
cuss the criteria for an adequate within-state control group in the case of workers’
compensation, in light of the policy endogeneity discussed in the last section. We
close with a discussion of the relative merits of using similar workers in “closely

150nce the composition of employment within the state is controlled for, Democratic governors
appear to increase temporary total benefits, as measured by log(maximum weekly benefits), as
well. These results are available from the authors.
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related” states as control groups.

3.2.1. Fixed Effects Models

We begin our investigation with a model of policy incidence that controls for
state fixed effects and year effects. Such models constitute an advance over those
that look at policy incidence in a cross-sectional framework.!® As discussed in
the introduction, fixed effects models are now common in the literature on policy
incidence. Most directly relevant to our study is the work of Gruber and Krueger
(1991), who study the incidence of workers’ compensation in this framework.

We look for effects of P,, on a number of different variables, including em-
ployment and wages in particular industries and occupations where we think that
workers’ compensation may influence earnings. We obtain earnings measures from
the outgoing rotation groups of the Current Population Survey (CPS) and aggre-
gate them to the state level, using earnings weights, to get state level means.
Employment data were obtained from the Geographic Profile of Employment and
Unemployment.

Consider an outcome denoted by Y,,. The canonical policy incidence equation
is then

Yoe = Xsta + b, + cs + vPy + [ust + Zst6]1 (3.2)

where X,, is a row vector of characteristics of the relevant group of workers,
averaged at the state level, b, is a year effect and c, is a state fixed effect. The
bracketed variables Z,, represent [Q,, Wy, economic and political variables that
were seen to influence P, in the estimation results of equation (3.1). The variables
Z4 are, in general, absent from (3.2) and their effects are subsumed here in the
error structure. Error component u,, represents those forces determining outcome
Y,: that are unobservable and orthogonal to Z,,.

The key issue from a policy point of view concerns the sign, size and signifi-
cance of the estimated parameter . To discuss the possible bias caused by policy
endogeneity, we will use a tilde to denote variables net of the effects of X and year
and state fixed effects. Thus ¥ and P denote those components of the outcome
variable Y and the policy variable P that are orthogonal to group characteristics

18The latter have been widely used, for example, to estimate the incidence of property taxes
and the crowding out effects on private charity of public expenditures. Those studies that
worried about policy endogeneity usually used an instrumental variables approach.
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X, year indicators, and state indicators.}” For simplicity in expressions to follow,
denote collectively the economic and political variables that determine the policy
equation, net of effects of X, year and state indicators, as Z = [Q W}, which is an
[n x (k; + k2)] matrix of observations on economic and political variables. Denote
the coefficients from (3.1) as p = [¢ {] which is a [(k; + k3) X 1] column vector
of coefficients in the policy determination equation. The equation describing the
policy variable can then be written

P=Zp+v (3.3)

The OLS estimate of «y from (3.2), with Z omitted from the set of control variables,
can be written

4= (P'P)'PY. (3.4)
Substituting for ¥ from (3.2) yields

4y =~+(PP)'Pu+ (PP)'PZs (3.5)
The probability limit of 4 is

~ A

plm = v + pim{ = ) (%) +pzim{(f,—f3)_lp' (fn—z) 5 (36)

n n

where substitution has been made for P from (3.3) and terms with plims equal to
zero have been dropped.

It is clear from (3.6) that there are potentially two, related, sources of bias in
cross-state fixed effect estimation. The second bracketed term of (3.6) represents
omitted variable bias caused by observable variables that determine policy and
that have independent influence on the outcome of interest. The size of this effect
depends upon the magnitudes of 6 and p. The importance of this omission is an
empirical matter.

A second potential source of bias is due to the presence of unobservable vari-
ables that may determine both the policy and the outcome of interest. It is
possible, for example, that some unobservable measure of pessimism about the

17These could be thought of as the residuals from regressions of Y and P respectively on X,
vear indicators and state indicators.
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state’s potential for economic growth may influence both the generosity of state
workers’ compensation benefits and the employment of workers in a particular
sector. This potential bias, represented by the first bracketed term in (3.6), is
more difficult to protect against in cross-state fixed effect estimation. We will
discuss this in more detail below.

We illustrate in Table 2 the impact of exclusion and inclusion of different
variables [Q W] for outcomes thought to be influenced by workers’ compensation
benefits. We estimate the effect of changes in log maximum weekly benefits on the
log average hourly earnings of machine operators and on the fraction of workers
within the state employed in that sector.!® Moving from left to right in the table,
we include more controls for the types of variables found to directly influence
states’ workers’ compensation benefits in Table 1. Note that we always include
year indicators and a vector X, which here includes state averages for machine
operators’ education, age, marital status, gender, ethnicity, and urbanization.

It is interesting to focus on the first row, which reports the estimated effect
of changes in log maximum weekly benefits, y above. (Similar results are found
when other benefit measures are used.) Column 2 presents results from a canon-
ical fixed effect model. The benefits variable now has a significant negative effect
on machine operators’ employment, as theory would predict. In Column 3, we
add to the employment regression lags in state income per capita, state unem-
ployment, state population and proportion elderly in the state. These variables
are jointly significant in the employment equation, with an F-statistic of 10.56
(p-value=0.0000). The inclusion of these time-varying state economic variables
reduces the size of the estimated effect of workers’ compensation benefits (from
-0.015 to 0.007), and renders it insignificant. For log of average hourly earnings,
the addition of state fixed effects in column 2 gives us a perverse positive effect.
Inclusion of time-varying state level economic and political variables dramatically
reduces the estimated effect of workers’ compensation benefits (from 0.152 to
0.020) and leaves the effect insignificant.

When time-varying state level economic and political variables are omitted
from these outcome equations, their effect is added onto that estimated for work-
ers’ compensation benefits, as in the second bracketed term of (3.6). The inclusion
or exclusion of variables that determine both policy and behavioral outcomes dra-
matically alter the estimated impact of the policy change. In light of our estimates

18Results do not change if we use the number of workers (rather than the fraction) employed
in a given occupation as our employment measure.
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of equation (3.1), none of the findings in Table 2 are very surprising. However,
they are a reminder that inadequate controls for time-varying state level variables
may bias estimates of policy incidence identified from state-level policy variation.
It is not clear that simply including state economic and political variables leads
to an unbiased estimate of . There is still potential for bias caused by policy
endogeneity, as presented in the first bracketed term of (3.6) above.

3.2.2. Selecting a Within-State Control Group

One way of dealing with these concerns is to try to identify the policy effect
by selecting a within-state control group. We now consider when this purges
the analysis of the potential for bias discussed in the last section. We begin by
examining this issue theoretically. Suppose that we can identify a group of workers
whom we have reason to believe are affected by a change in state policy. We will
call this group the “treatment” group. Suppose also that we can identify a group
of workers whom we think are not affected by the policy change. Outcomes for
this “control” group within the state will provide a benchmark against which
outcomes for the “treatment” group will be measured. Let us label the affected
group as 1 and the unaffected group as 2. We index all of the appropriate variables
by the group name. The incidence equation for each group 7 is now

)/ist = aiXist + bt + Cs + 7wiPat + [uist + Zatéi] 1= 11 21 (37)

where w; = 1 if i = 1, and zero otherwise. Observe that the bracketed error term
allows time-varying state level variables to have different eflects on the outcomes
of the control and the treatment groups. Generally, estimation of policy incidence
using a within-state difference-in-difference estimator is performed by pooling out-
comes for groups 1 and 2, instrumenting the policy change on a post-treatment
year indicator, and estimating an equation of the form:

Yist = ywiTe + b7 + aw; + a1 Xigwi + 63 Xise(1 — wi) + €iat (3.8)

In this equation, 7: is an indicator for observations after the change in policy has
taken effect, so that w;T; — our proxy for w; Py - is an indicator that the observation
comes from the treatment group after the treatment has occurred. The treatment
and control group’s observable characteristics are allowed to have different effects
on the outcome (i.e., a; may differ from a,). The estimate of policy incidence on
the treatment group, v, is estimated as the post-treatment change in outcome for
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the treatment group, after controlling for the mean change in outcomes observed
pre- and post-treatment (b) and for the mean difference in outcomes between the
treatment and control group (c}.

As is apparent from equations3.7 and 3.8 above, this estimation strategy will
yield a consistent estimate of incidence only if there is no state-level omitted
variable Z that affects the treatment and control group differentially (6, # &)
whose value changed between the pre- and post-treatment periods. Otherwise
there will be correlation between w;7; and the error structure. Say, for example,
that a change in the general economic condition of the state — measured perhaps
by lagged observed change in state income per capita — had different effects on
the average hourly earnings of the control group and the treatment group. Then
omission of this time-varying state level variable from the set of control variables
X that are allowed to differentially influence earnings of the two groups may lead
to bias in the estimated policy incidence. This may cause one to attribute the
effect of change in state income per capita to the change in treatment.

In light of (3.1), the condition required for the exclusion of [Q W] not to bias
the estimate of +y is either that the coefficients [¢ (] are the same for groups 1
and 2, or that the variables that differentially affect the treatment and control
groups do not change between the pre- and post-treatment periods. Otherwise,
using a within-state control group does not rid the policy estimate of bias.!®
Note that this condition is independent of whether the analysis is performed on
state-level data or on micro-level data. The size of the bias will depend upon
the magnitude of the changes observed in time-varying state level economic and
political variables [Q W], and on the difference in their effects on the two groups
[#1 — @2, (1 — (o). The significance of such effects is again an empirical question
and merits investigation in our data.

We explore the size of this bias by examining the impact of changes observed
in Connecticut’s benefits for permanent partial hand and eye injuries in the late
1980s. Figure VI presents the real maximum benefits payable for hand and eye in-
juries in Connecticut from 1979 to 1990. These payments are essentially constant
in the 1980s until 1987-88, when an increase in benefits of roughly 50 percent
occurred for both hand and eye injuries. We compare the effect of this increase
on the earnings of two groups: construction workers, who are thought likely to

1°Tn addition, there may be time-varying unobservable variables (u = u;, i = 1,2) that affect
the outcomes of the control group and the treatment group differentially. Difference-in-difference
estimation does not control for these potential sources of bias.
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be affected by the benefits change, and secretaries, who are thought less likely to
draw payments for permanent partial eye and hand injuries. Secretaries will only
be an adequate control for construction workers, however, if it is thought that the
two groups respond “similarly enough” to changes in state economic and political
conditions within the state (some of which brought about the policy change).

We investigate this further in Table 3, which examines the impact of the change
in workers’ compensation benefits on the average hourly earnings of construction
workers and secretaries in Connecticut. We take the years of 1983, 1984, and 1985
to represent the pre-treatment earnings of these groups, and the years of 1989
and 1990 to represent the post-treatment earnings. Columns 1 and 2 of Table
3 present results from canonical within-state difference-in-difference estimators.
These vary only in that column 2 allows construction workers’ characteristics
to have different effects on their average hourly earnings than the secretaries’
characteristics have on their earnings. The results in columns 1 and 2 suggest
that earnings of construction workers were significantly depressed by the benefits
changes. Moreover, adding a single time-varying state level variable, state income
per capita lagged, in column 3, does not change this result. However, in column
4, we allow state income per capita to have a different effect on the earnings of
secretaries and those of construction workers. Results in column 4 suggest that
secretaries’ earnings are significantly more sensitive to changes in state income per
capita than are the earnings of construction workers. Results in column 4 also
suggest that the effect of changes in state income per capita may have been added
on to the estimate of policy incidence in the other specifications in the table. In
column 4, the estimate of ¥ becomes positive and insignificant. Thus, the estimate
of policy incidence is not robust to the inclusion of a single time varying state level
variable whose effect is allowed to be different across the treatment and control
groups. This is exactly as the theory would suggest if §; # 8,.

The key issue demonstrated here is that the characteristics that drive policy
may have different effects on the treatment and control groups. This suggests
a necessary condition for selecting a control group: it should be a group that is
very similar to the treatment group in its response to the state characteristics
that affect policy. One might expect that groups suitable on the first count are
unlikely to be suitable on the second, given that the policy did not affect them.
In general, such issues can be informed by estimation of a policy choice equation
of the kind that we presented in Table 1. A relatively unexplored area that may
yield such controls is political economy. Changes in the states’ office holders may
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influence state policy, but may have no independent effects on the employment or
earnings of particular groups.

3.2.3. Selecting Control States

We may be better able to control for differences in the treatment and control
groups’ responses to changes in time-varying state level variables by selecting as
a control group workers in the same industry or occupation in states thought
to be “similar” to that whose policy has changed. Conceptually, the issues that
arise here are similar to those discussed in the last section. Suppose that we can
identify some states that have experienced a policy change and some that have
not. For the case of workers’ compensation, we can see in Figure VII that Iowa
and Kentucky experienced large increases in their real (1982 dollars) maximum
weekly benefits between 1979 and 1983. In that time period, real maximum weekly
benefits increased in lowa from $342 per week to $525 per week and in Kentucky
benefits rose from $159 per week to $259 per week. Several other states had no
significant change in their real benefits during this period. These include Indiana,
Missouri, Texas, Arkansas and Tennessee. Let us call the states that have had
the policy change the “treatment” group and those that have not, the “control”
group. Let us label the former as state(s) 1 and the latter as state(s) 2. We
then take two years (1979 and 1983), one before and one after the policy change
occurred.

Generally, policy incidence in cross-state difference-in-difference estimation is
performed by pooling observations from groups 1 and 2 and then either calculating
the simple difference in outcomes across states across time (AY; — AY3) , where
A denotes a time difference, or running regressions of the form (3.8). In (3.8), w;
is now interpreted as an indicator for the treatment state. Again our estimate of
equation (3.1) can help to inform us of necessary conditions for the estimation of
¥ to be biased. For croes-state difference in difference estimation using (3.8) to
provide an unbiased estimate of v, it must be the case that either time-varying
state level variables did not change between the pre- and post-treatment period
or that they changed in an identical manner in the control and treatment states.
Furthermore, there must be no time-varying state level unobservable variables
determining outcomes that vary, pre- and post-treatment, between the states.

Table 4 demonstrates that the estimated incidence of a policy change can
vary greatly with the choice of states designated as “control” states. States that
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have not experienced a policy change need not have had similar experiences in
terms of their relevant economic conditions. This is seen clearly from Table 4,
which presents the change in real maximum weekly benefits in Iowa and Ken-
tucky (our “experimental” states) and in Indiana, Missouri, Texas, Arkansas,
and Tennessee (potential “controls”), together with information on the growth of
wages for construction workers, changes in state income per capita, and changes
in unemployment in these states between 1979 and 1983.

The issues can be seen by comparing wage growth in Kentucky with that in
different sets of “controls.” For example, comparison of Kentucky and Arkansas
suggests that construction workers’ wages suffered as a result of the increase in
workers’ compensation benefits. A t-test suggests that wage growth for construc-
tion workers in Kentucky (.187) is significantly lower than that in Arkansas (.364)
during this period. However, this ignores the fact that Kentucky had a much
sharper increase in unemployment during this period than did Arkansas. If in-
stead Kentucky were compared with Tennessee, then it appears that the change
in workers’ compensation benefits in Kentucky had little effect on the wages of
construction workers.

This highlights two general points. First, using a difference-in-difference esti-
mator across states may understate the variance in incidence estimates because it
does not reflect true sampling variability of outcomes in potential control states.
Second, it may yield a biased estimate of policy incidence, because the economic
conditions that brought about the policy change may have independent effects on
the outcome variable of interest. This is, of course, just another way of seeing our
main point about policy endogeneity and its effect on incidence analysis. There
are good reasons, in light of Table 1, to suspect that the same economic conditions
were not present in the “control” states, because their policies did not change.

Some researchers have combined comparison of within-state outcomes for “con-
trol” and “experimental” groups with comparison across an “experimental” state
and set of “control” states. Here, researchers first obtain difference-in-difference
estimates between control and experimental states for control groups and, sepa-
rately, for the group of interest. They then take this difference across the control
and experimental groups.?® It is not clear a priori whether the estimate of v
from this difference-in-difference-in-difference estimator is any less or more biased
than that obtained from using the difference-in-difference techniques discussed
above. This will depend both upon the extent to which [@ W] vary between the

2Gee, for example, Gruber (1994).
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control and treatment states and the extent to which there are differences in the
coefficients for the control and treatment groups [¢; — ¢2,{1 — (2]

The analysis above suggests that “control” groups must meet certain condi-
tions to yield unbiased estimates of the impact of policies using differences-in-
differences estimation. Moreover, Table 1 gives us a sign post in searching for
such “controls”. More generally, cross-state fixed effect estimation and difference-
in-difference estimation can be interpreted as instrumental variable estimation.
Just as it is incumbent upon researchers using standard instrumental variables
to take a hard look at their instrument list, it is necessary for researchers using
difference-in-difference techniques to justify their selection of “controls”. Indeed,
the criteria that must be met in the two types of estimation are different sides of
the same coin.?!

4. On the Use of Political and Economic Variables as In-
struments

Finding some variables that have an independent effect on policy and not on the
outcome of interest would enable the researcher to use a more standard instru-
mental variable procedure to rid the analysis of potential endogeneity bias. It is
the main alternative candidate to searching for a control group when confronted
with an endogeneity problem. This section looks at this possibility using our ex-
ample of workers’ compensation benefits. One general idea that has heretofore
received relatively little attention is using political variables as instruments. We
show that this idea has some merit, although it does not provide a panacea for
dealing with endogeneity problems.

One immediate attraction of IV estimation is that the researcher must first
make plain the independent source of policy variation. As was seen in Table 1,

210ne method that we have not discussed so far, but which is affected by policy endogeneity,
is the use of state laws as instruments in incidence analysis. For example, Danziger et al. (1982)
model the decision made by women to head their own household as a function of the women’s
outside opportunities, which are modelled as a function of state maximum AFDC benefits.
Gruber (1994) estimates the effect of unemployment insurance (UI) on the food consumption
of unemployed workers by instrumenting workers’ unemployment insurance on state Ul laws.
State laws are valid instruments in such cases only if the determinants of the law changes are
uncorrelated with that portion of the explanatory variable that is thought to be purged by
instrumental variable estimation.
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workers’ compensation benefits respond to changes in a state’s economic, demo-
graphic, and political conditions. IV estimation allows us to test whether one (or
many) such sources of policy variation are appropriate for use in identifying the ef-
fect of the policy change. Over-identification tests can be used to highlight sources
of policy variation that are inappropriate because they have independent effects
on the outcomes of interest, a concern raised with both cross-state fixed effect and
difference-in-difference estimation above. A second merit of the IV approach is
that we can control simultaneously for other determinants of the outcome under
study. This may include variables that simultaneously determine policy choice
and outcome variables.

However, there are drawbacks from this method too. Chief among them is the
need to find convincing instruments. It is possible that this problem is diminished
here, for state policy changes, because political variables provide a rich, relatively
unexplored, set of candidates for instruments. Nonetheless, it is important to
convince the reader of instrument validity.

Table 5 explores some possible ways of instrumenting for workers’ compensa-
tion benefits. Here we provide three sets of IV estimates of the impact of changes
in log maximum weekly workers’ compensation benefits on the employment and
earnings of machine operators. In the first stage, we use a forty year time se-
ries on log maximum weekly benefits (similar to column 1 of Table 1) to obtain
precise estimates of the impact of political, economic, and demographic variables
on workers’ compensation. We use the predicted value from this first stage in a
second stage regression? of employment (columns 1 through 3) and log average
hourly earnings (columns 4 through 6) of machine operators. Using a longer series
for first stage estimation makes sense in a number of applications where the time
period for estimating policy incidence is relatively short, as will often be the case
in applications that use the Current Population Survey.

In column 1, log maximum weekly benefits are instrumented solely on politi-
cal variables. The result suggests that increases in workers’ compensation benefits
have a weak negative effect on the employment of machine operators in the state.
The last row of the table provides over-identification tests of the orthogonality
of residuals and instruments.?® It appears that political variables do not have

22The second stage is performed on a shorter time series (1983-1990), the period for which
employment and earnings data are available.

23This is an F-test for the presence of the instrument list in a regression of Y ~ 4P on the
variables included in the second stage, corrected for degrees of freedom.
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independent effects on the employment of machine operators. These variables,
however, do not provide more than weak evidence on the impact of the policy
change. In column 2, we add to the instrument list lags in state income per capita
and lags in state population. The inclusion of these variables does not change the
estimated effect of workers’ compensation on the employment of machine opera-
tors, but does increase the precision of the estimate. It appears that increases in
maximum weekly benefits has a negative and significant effect on the employment
of machine operators. The over-identification tests suggests these variables may
be excluded from the second stage regression. In column 3, we add to the instru-
ment list lags in demographic variables. It is less clear that these variables may
be excluded from the second stage regression. Together, the IV results in columns
1 through 3 suggest that increases in workers’ compensation has a negative and
significant effect on the employment of machine operators.

In columns 4 through 6 we explore the effect of benefit increases on the log
average hourly earnings of machine operators. Column 5 presents results in which
log maximum weekly benefits are instrumented on our entire set of political vari-
ables (analogous to the results presented in column 1). It appears that jointly
these variables cannot be excluded from the second stage regression. In column 4,
we present results in which workers’ compensation benefits are instrumented on a
subset of the political variables: indicators that the Democrats control the lower
house of the legislature; Democrats control the upper house; Republicans control
the lower house; and Republicans control the upper house. These variables are
jointly significant in the first stage regression (F-statistic=8.60, p-value = 0.0000),
but do not appear to belong directly in the second stage (over-identification test
F-statistic = 0.71). It appears that log hourly earnings are weakly positively cor-
related with maximum weekly benefits. However, the standard error is extremely
large and the coefficient is not significantly different from zero. The results in
columns 4 through 6 suggest that political variables are not an off-the-shelf fix in
IV analysis. Political variables are not always available for use as instruments,
as they appear to influence wages independently of their effect on policy. (They
may be proxying for omitted variables in the second stage regression.)

Our attempt to use political variables as instruments is broadly encouraging.
They also leave the reader in no doubt where the source of policy variation is
coming from in estimating incidence. Moreover, we were able to test the appro-
priateness of different sources of variation. We certainly believe that this merits
further investigation for different policy scenarios. In general, however, we do
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not believe that the impact of political, economic or demographic variables on
outcomes of interest can be known a priori.

5. Concluding Remarks

The purpose of this paper has been to explore the use of different methods for
estimating policy incidence when there is a concern about policy endogeneity.
For the sake of concreteness, we have explored in detail the example of workers’
compensation benefits. However, we hope that some of the discussion is of wider
applicability. Given that cross-state variation in policy is such a rich potential
source for identifying the effects of policy, the ideas discussed here should have
broader significance.

Taking endogeneity seriously first raises the issue of identification and throws
into question some cross-state fixed effect estimates. Are there independent
sources of policy variation that allow us to identify the incidence at all? Our latter
explorations using instrumental variables make us sanguine about this. Moreover,
political variables are a potentially rich and relatively unexplored source of instru-
ments.

Identification is not the only issue, it is only a necessary condition for being
able to study the effects of policy. Researchers must also be able to control other
forces at work driving outcomes. The use of control groups has become a popular
method of attempting to control for changes in other variables that are at work on
the group in question. Above, we derived the conditions for unbiased estimation
of policy effects when policy is endogenous. Our investigation showed that these
conditions are quite demanding. It is difficult in some exercises to find either
within-state and/or cross-state groups for whom the effect of economic forces are
the same as for the group of interest. Since the quality of a difference-in-differences
estimation is crucially dependent on the quality of the control group chosen, we
think greater attention should be paid to this in future analysis in this vein.

As a practical matter we think that the results in Table 1, where we looked at
the impact of state political and economic characteristics on policy choice, are key.
Studying what drives policy is a central concern of public finance and political
economy. However, it has two further merits. Estimation of policy equations may
inform the selection of control groups and provides a way of identifying useful
instruments. These latter findings are of potentially wide applicability. We have
also reasserted the merits of instrumental variable estimation, not as a panacea,
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but as a mechanism both for identifying sources of independent policy variation
and of controlling for other determinants of outcomes and policies.
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[continued]

Table 01: Determinants of Workers’ Compensation Benefits®

(t-statistics in parentheses)

Temporary Total Permanent Partial
Dep Var: Dep Var: Dep Var: Dep Var:
Log(Max Fraction Log(Max Log(Max
Weekly Eaming Comp Hand Comp Eye
Benefits) Above Cap Injury) Injury)
1960-1990° 1979-1990¢  1979-1990¢  1979-1990
State income per capita (t-1)° .036 -.002 .065 .043
(1000s) (2.25) (0.25) (1.87) (1.28)
State income per capita (t-2) .014 -017 035 034
(1000s) (0.69) (1.56) (0.72) (0.70)
State income per capita (1-3) .013 .004 .042 .051
(1000s) (0.73) (0.45) (1.27) (1.56)
State unemployment rate (t-1) -072 .070 438 215
(10% 0.12) (0.28) (0.64) (0.32)
State unemployment rate (t-2) .034 -534 1.03 .899
(10% (0.04) (1.75) (1.10) (0.99)
State unemployment rate (1-3) -.021 -1.12 1.50 1.44
(10%) (0.03) (2.99) (1.69) (1.63)
F-stat: Joint significance of F= 12.05 F=5.45 F=9.03 F= 1723
income and unemp vars (p-val) (p=.0000) {p=.0000) (p=.0000) (p=.0000)
State population (t-1) -.057 .021 .019 .051
(millions) (7.61) (3.21) (0.97) (2.09)
Proportion elderly (t-1) -5.57 529 -2.64 -1.43
(5.55) 4.71) (0.92) (0.32)
Democratic govemor (1-1) -023 -015 075 .082
(2.06) (2.83) (3.83) (4.33)
Fraction Republicans in .287 -.191 .206 150
lower house (t-1) (3.25) (3.86) (0.98) (0.74)
Fraction Repubicans in -.298 .057 -.443 -417
upper house (t-1) (3.34) (1.49) (2.10) (1.97)
Indicator: Republicans control -115 .039 -071 -.052
lower house (t-1) (5.67) (4.04) (2.42) (1.82)
Indicator: Republicans control -.005 -.013 112 .076
upper house (t-1) 0.27) (1.03) (2.55) (1.81)
F-statistic: joint significance of F=9.18 F=638 F= 4.65 F= 497
political variables (p=.0000) (p=.0000) (p=.0004) (p=.0002)
Year Effects YES YES YES YES
State Effects YES YES YES YES
R? 9577 9200 9188 9181
Number of Observations 1311 564 518 517




Notes:

a. Regressions corrected for heteroskedasticity (Huber standard errors).

Observations are states by year for the 48 Continental US states from 1979 to 1990, except where noted.
Data on the composition of the legislature missing in some years for Minnesota and Nebraska.

b. Dependent Variable Column 1: Log(maximum weekly workers compensation benefits for temporary total disability)
Source: Analysis of Workers' Compensation Laws (years: 1952,1954,1956,1958,1960,1961,1962,1966,1970-1990)
and The Book of The States (1951,1953,1955,1957,1959,1963,1965,1967,1969,1976)

c. Dependent Variable Column 2: Fraction of all private sector earners aged 18 to 65 (earnings not allocated)

whose eamnings per week were greater than the state maximum weekly workers' compensation benefits allowed, weighted
using CPS eamings weights. Source: CPS Outgoing Rotation Groups 1979-1990 and Analysis of Workers Compensation Laws
(1979-1990).

d. Dependent Variable Columns 3 and 4: Maximum payment legislated for permanent injury for one hand or one eye.
Source: Analysis of Workers Compensation Laws.

e. State income per capita expressed in $1982.
f. Fraction Republicans in lower house (t-1) = Number of Republicans/(Number Republicans + Number Democrats) in t-1 in

lower house. Indicator that Republicans control lower house: =1 if number Republicans > .5 * total number of seats in lower
house; =0 otherwise.



Table 02: The Effect of Workers' Compensation Benefits on the Eamings and Employment of Machine Operators 1983-1990*

(t-statistics in parentheses)

Log(state maximum
weekly benefits)

Completed education

Age
Age’/1000

Fraction

Married*

Fraction
Male

Fraction
Metropolitan

Fraction
White

State effects

State economic and
demog vars lagged®
F-test (p-value)

State political vars'
F-test (p-value)

R2
Number of obs

Dep Var: Fraction Employed in Machine Operation®

Dep Var: Log Howrly Earnings, Machine Operators

001
(0.15)

-.005
(1.96)

066
(4.18)

-.868
(4.01)

098
(4.89)

-.146
(8.91)

-.008
(1.74)

-.016
(1.52)

NO

4400
384

-.015
(3.78)

-.003
(2.31)

015
(2.04)

-211
(2.01)

006
(0.72)

-.002
0.24)

-.004
(1.03)

015
(1.51)

YES

9567
384

007 009
(138) (1.78)
-.004 -.003
(2.66) (2.42)
012 010
(1.79) (1.42)
-.164 -.135
(1.78) (1.42)
(0.00) (0.06)
-.000 000
(0.05) (0.01)
-.002 -.002
(0.48) (0.68)
-.002 -.004
(0.18) (0.47)
YES YES

F=1056 F=1094
(p=0.0000)  (p=0.0000)

- 1.83
(.1074)
9669 9681
384 376

072
6.21)

044
(5.63)

211
(4.08)

-2.65
(3.76)

-173
(2.63)

865
(16.98)

054
(3.25)

043
(1.45)

NO

7483
384

152
$.71)

049
5.21)

-023
(0.53)

406
(0.67)

048
(0.84)

282
(4.53)

046
.

047
(0.69)

YES

384

027
(1.25)

054
(6.27)

-.002
(0.05)

110
0.21)

.087
(1.59)

267
(4.87)

033
(1.50)

144
(2.39)

YES

F=13.71
(p=0.0000)

9407
384

020
(0.86)

056
(6.45)

030
(0.82)

-321
(0.64)

087
(1.56)

263
(4.89)

040
(1.80)

.163
2.72)

YES

F=17.48
(p=0.0000)

.
(.0068)
9441
376




Notes:

a. All regressions corrected for heteroskedasticity (Huber standard errors).
Year indicators included in all regressions.

b. Data Source, Eamings: CPS Outgoing Rotation Groups, state-by-year means for all private sector eamers, aged 18 to 65, whose eamnings were not allocated, who reported
earning between $1 and $75 per hour (§1984). State means are weighted using CPS eamings weight. Sample includes ajl Machine Operators, Assemblers and Inspectors,
defined by 1980 occupation code (700<=COC<=799).

Employment Source: Geographic Profile of Employment and Unemployment 1983-1990.

c. Log(State’s maximum weekly workers' compensation benefit). Source: Analysis of Workers’ Compensation Laws (1979 - 1990).

d. Marital Status = 1 (Married, Civilian Spouse Present).

¢. These are three lags each for state income per capita ($1982) and state unemployment rate, and one lag each for state population, proportion population elderly, and
proportion population less than age 18. F-test reporied measures the joint significance of these variables.

f. These are one lag each for indicators that state governor is a Democrat, that Republicans control lower house and that Republicans control upper house, and one lag each
for fraction of Republicans in state’s lower house and fraction of Republicans in state’s upper house. F-test measures the joint significance of these varisbles.



Table 03: The Impact of Changes in Permanent Partial Hand Injury Benefits
on the Average Hourly Earnings of Construction Workers
Using Secretaries’ Earnings as Controls
Connecticut 1983-85 (pre-treatment) and 1989-90 (post-treatment)

(standard errors in parentheses)

Construction * -.099 -.120 -123 245
Post-treatment* (.053) 051 (.051) (.202)
Post-treatment 294 313 099 -.070
Indicator® (.038) (.036) (.103) (.126)
Construction 079 -.738 -.748 442
Indicator (-:093) (.334) (.334) (.730)
Individual

Characteristics?® YES YES YES YES
Individual Characterstics * NO YES YES YES
Construction Indicator?

State Income Per Capita - -- .049 --
a-ne (.022)

State Inc/Capita (t-1) * - -- - .004
Construction Indicator® (.035)
State Inc/Capita (t-1) * -- -- - .088
Secretary Indicator’ (.028)
Number of Observations 761 761 761 761
R? .3953 4394 4426 4449
Adjusted R? 3873 4265 4291 4307

Notes: All regressions corrected for heteroskedasticity (Huber standard errors.) Data are drawn from outgoing
rotation groups of March Current Population Surveys. Construction workers are defined by 1980 CIC code=60;
Secretaries defined by 1980 COC code = 313. Sample restricted to Connecticut construction workers and
secretaries who are private sector earners, aged 18 to 65, whose earning were not allocated, who reported earning
between $1 and $75 per hour ($1984).

a. Indicator that worker was construction worker and that the year was post-treatment (1989 or 1990).

b. Indicator that year was 1989 or 1990.

c. Individual characteristics include completed education, age, age?, marital status, indicator of smsa status, and
indicator that race=white.

d. State income per capita (t-1) is real ($1982) state income per capita lagged one period, divided by 1000.

e. State income per capita lagged multiplied by an indicator that worker was a construction worker.

f. State income per capita lagged multiplied by an indicator that worker was a secretary.



Table 04: Changes in Workers' Compensation Benefits in "Experimental” and
Possible "Control” States 1979-1983

Real Growth in State
Maximum  average hourty Income  Change in State
STATE YEAR Weekly earnings, Per Unemployment
Benefits Construction* Capita (1983-1979)
"Experimental”
States:
IA 1979 3524 .161 11664
1983 525.2 (.070) 10373 4.0
KY 1979 159.6 .187 9827
1983 269.0 (.068) 9105 6.1
"Control”
States:
IN 1979 159.6 .186 11396
1983 135.6 (.072) 10151 4.7
MO 1979 1529 .186 10972
1983 183.6 (.065) 10628 54
TX 1979 139.6 202 11686
1983 176.4 (.026) 11323 38
AR 1979 116.3 364 9216
1983 149.2 (.078) 8689 39
TN 1979 1328 197 9765
1983 131.8 (.063) 9252 57

Notes:
a. Standard errors appear in parentheses under the change in log average hourly eamings of construction workers from 1979
10 1983. Source: CPS Outgoing Rotation Groups, state-by-year means for all private sector earners, aged 18 and older whose
earnings were not allocated, who reported earning between $1 and $75 per hour ($1984). State means are weighted using
CPS earnings weight. Construction workers are defined by industry codes: (1970 Industry = 67-78), (1980 Industry = 60).



Notes:

Table 05: The Effect of Workers’ Compensation Benefits on the Earnings and Employment of Machine Operators*
Instrumental Variable Estimation

(standard errors in parentheses)
Dep Var: Fraction Employed in Dep Var: Log Hourly Eamings,
Machine Operation® Machine Operators

a 2 &) @ 3 (6
Log(state maximum -.0553 -.0467 -0752 1504 1584 3096
weekly benefits)® (.0350) (.0198) (.0176) (.1266) (.1847) (.1259)
State and Year Effects YES YES YES YES YES YES
Overidentification test!  F = 0.62 F =055 F=139 F=0.71 F=230 F=1.98
(p-value) (p=7609) (p=9017)  (p=.1299) | (p=5467) (p=.0211) (p=0.0191)
Number of obs 376 376 376 376 376 376

a. Included in all regressions are state-by-year means for machine operators of education, age, age?, fraction married, fraction
male, fraction white, and fraction metropolitan. Columns 1 and S include in second stage regression: three lags each in state
income per capita, state population, proportion elderly and proportion young. Columns 2 and 6 include in second stage
regression: three lags each in proportion elderly and proportion young. Column 4 includes three lags each in state income
per capita, state population, proportion elderly, proportion young and one lag each for the political variables: indicator for
Democratic govemor; indicator for democratic governor ineligible to run for re-election; indicator for Republican governor
ineligible to run for re-election; fraction Democrats in legislature; fraction Republicans in legislature.

b. Data Source, Eamings: CPS Outgoing Rotation Groups, state-by-year means for all private sector eamners, aged 18 o 65,
whose earnings were not allocated, who reported eaming between $1 and §75 per hour (51984). State means are weighted
using CPS eamings weight. Sample includes all Machine Operators, Assemblers and Inspectors, defined by 1980 occupation
code (700<=COC<=799). Employment Source: Geographic Profile of Employment and Unemploymens 1983-1990.

¢. Log (State’s maximum weekly workers’ compensation benefit). Source: Analysis of Workers' Compensation Laws.
d. F-statistics and probability values for tests of orthogonality of residuals and instruments. The instrument lists are:

Column 1: Political variables: Indicator of Democratic governor, indicator Democratic governor could not stand for re-
election, indicator Republican governor could not stand for re-election, fraction Democrats in lower house of legislature,
fraction Republicans in lower house, fraction Democrats in upper house of legislature, fraction Republicans in upper house,
indicator that Democrats control lower house, indicator that Democrats control upper house, indicator Republicans control
lower house, indicator Republicans control upper house. Joint F-test of the significance of these variables in first stage
regression = 12.41 (p-value = 0.0000).

Column 2: Political variables included in Column 1, three lags in state income per capita, and three lags in state population.
Joint F-test of the significance of these variables in first stage regression = 14.64 (p-value = 0.0000).

Column 3: Political and economic variables in Column 2, three 1ags in proportion population elderly, and three lags in
proportion population aged 5 to 17. Joint F-test of the significance of these variables in first stage regression = 14.85
(p-value = 0.0000).

Column 4: Political variables: Indicator that Democrats control lower house, indicator that Democrats control upper house,
indicator Republicans control lower house, indicator Republicans control upper house. Joint F-test of the significance of these
variables in first stage regression = 8.60 (p-value = 0.0000).

Column 5: Political variables included in Column 1.

Column 6: Political and economic variables included in Column 2.



FIGURE I: Maximum Weekly Benefit Averages for 48 States, 1951-1990
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Coefficient of variation

FIGURE II: Coefficient of Variation: Real Max Weekly Benefits
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FIGURE III: Percentage of private sector earners above the maximum weekly benefit cap
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FIGURE IV: Maximum Permanent Partial Payments for Hands and Eyes
(1982 Dollars)
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FIGURE V: Coefficients of Variation: Permanent Hand and Eye Injuries
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FIGURE VI Payments for Permanent Partial Injuries, Connecticut
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FIGURE VII Payment for Temporary Total Disability, Treatment and Controls
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