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How Government Unions Affect State and Local

Finances: An Empirical 50-State Review
Geoffrey Lawrence, James Sherk, Kevin D. Dayaratna, PhD, and Cameron Belt

Executive Summary

Over the past half-century, the American union
movement has moved into government. Despite
highly publicized efforts to curtail collective bar-
gaining powers of government unions in Ohio and
Wisconsin, almost all changes to government col-
lective bargaining statutes over the past 20 years
have increased, not decreased, the powers enjoyed
by government unions.

This Special Report seeks to determine the extent
to which unionization has increased the cost of state
and local governments using three different econo-
metric methods: (I) synthetic control, (2) regres-
sion analysis, and (3) Bayesian analysis. It includes
athorough review of statewide collective bargaining
statutes across all 50 states and compares changes
in these laws with changes in spending over the past
six decades.

Using synthetic-control case studies, we find
that collective bargaining significantly increased
the cost of government for New York and New Jer-
sey taxpayers, but had statistically insignificant
effects in Ohio and South Dakota.

Expanding our analysis to use panel data for
the entire country from 1957 to 2011, we find that
mandatory collective bargaining increases govern-
ment compensation, with little offsetting reduction
in overall government employment. Instead, total
state and local government spending increases by
approximately $600 per person, per year. This rep-
resents a $2,300 greater annual tax burden on the
average family of four.

Bayesian analysis shows an even larger effect,
with mandatory collective bargaining increasing the
cost of government operations by more than $750
per person, per year. This represents a $3,000 great-
er annual tax burden on the average family of four.

Across the United States, government unions
increased spending by state and local governments
by almost $127 billion in 2014, according to our
regression results, and by $164 billion, according to
our Bayesian results. These cost increases are con-
centratedin the states that grant the most aggressive
powers to union leaders.
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Introduction

The American labor movement was once concen-
trated in factories, mills, and other sites of private
commerce. Few government unions existed until
the 1950s. Today, half of American union members
are government employees, not skilled tradesmen or
factory workers.!

This shift partly reflects a decades-long decline
in union participation among private-sector work-
ers. It also reflects the fact that union participation
rates for government employees increased sharply
throughout the 1970s, and have remained stable at
between 35 percent and 40 percent since the early
1980s.% The shift in union membership from the pri-
vate sector toward government has important impli-
cations for public policy.

Government unions fundamentally differ from
private-sector unions. They face little risk of losing
customers if they demand too much, because the
government compels taxpayers to purchase their
services. Unlike private unions, government unions
can help to select their own bosses. Politicians often
reward government unions for their electoral assis-
tance with higher compensation and higher staffing
levels, even when politicians know these will strain
public finances.

We begin with a review of the economic research
on how government unions affect public finances
and proceed to examine empirically how state and
local government spending over the past five decades
correlates with changes in government union pow-
ers. These powers are coded according to a hierar-
chy developed in the National Bureau of Economic
Research (NBER) Collective Bargaining Law Data Set.

Ouranalysisrevealsadirectrelationshipbetween
government unions’ powers and the cost of state
and local government operations. We estimate that
states that extend mandatory collective bargaining
powers to all state and local government employees
spend $600 to $750 more per capita than states that
do not. This raises the average cost of government by
approximately $2,300 to $3,000 for a family of four.

We estimate that state and local governments
would have spent $127 billion to $164 billion less
in 2014 if none had enacted collective bargaining
statutes for state and local government employees.
In Appendix B, we provide information on the col-
lective bargaining powers that government unions
enjoy in each state, along with a brief legislative his-
tory of how they gained those powers.

How Government Unions Influence
Public Policy

Government unions differ in many ways from
their private-sector counterparts. Union organiz-
ing is easier in government because the govern-
ment faces little competition.? This makes it easier
for unions to charge taxpayers monopoly prices and
deliver higher compensation to their members.*
Government unions are also unique in that they can
use political influence to select their own bosses.

Electoral Influence. Government unions have a
massive influence in American political campaigns.
They donate heavily to politicians that they support,
their operatives volunteer on behalf of those cam-
paigns, and theirleaders encourage their members to
vote as a bloc in favor of union-endorsed candidates.

These factors make a large difference. The Center
for Responsive Politics reports that the second-larg-
est donor to political campaigns nationwide since
1989 is the American Federation of State, County, and
Municipal Employees. The fourth-largest donoris the
National Education Association. The Service Employ-
ees International Union is the 10th-largest donor.
These figures do not reflect additional, outside spend-
ing that unions also use to influence elections.’

Politician-Employers. Politicians have taken
careful note of government unions’ ability to influ-
ence elections. Many politicians actively seek union
political support. Some politicians will give govern-
ment unions generous contracts in exchange for
their help in getting elected. As labor economists Jef-
frey Zax of Queens College and Casey Ichniowski of
Columbia University observe, “The political objec-
tives of government officials and of public employees
may often be in concert rather than in conflict.”

Harvard professor Richard Freeman suggests
that this alignment of interests between government
unions and their politician-employers is a major rea-
son for the rapid growth of unions in government.”
Instead of resisting union demands, politician-
employers have a keen interest in encouraging union-
ization among government employees because the
union political machines can help them to secure re-
election.®

Fiscal Illusion. When government unions take
such overt actions to control election outcomes, they
expect compensation for their “political services.”
However, as labor economists William Hunter and
Carol Rankin explain, “the public has little interest
in paying for political services...and thus politicians
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CHART1

Union Membership Increasingly Found in Government Sectors

Unions were once concentrated in factories, mills, and other sites of private commerce. Today, half of the
American union members are government employees, not tradesmen or factory workers.
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from the CPS,” 2014, http://www.unionstats.com (accessed November 3, 2015).
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must make this compensation in a way that would
not arouse public scrutiny.”

Politicians can reward unions in non-obvious
ways by using multiple unique pay categories to
supplement base wages or salaries. For example,
many government unions negotiate premium pay,
allowances, and other categories, such as “longev-
ity pay,” that are generally foreign to the private
sector. In addition, politicians reward unions with
generous deferred-compensation packages, includ-
ing pension and health benefits for retirees. The
complex accounting behind these perks makes it
difficult for the public to easily understand the full
cost of what politicians and unions have negotiated.
Additionally, in the case of deferred-compensation
packages, the full cost usually does not encum-
ber public finances until long after the politicians
leave office.

George Mason University research fellow Eileen
Norcross refers to these practices as “fiscal illusion”
because unions and politicians use them to inten-
tionally obscure the public’s understanding of gov-
ernment compensation.'®

Lobbying. Government unions differ from their
private-sector counterparts not only in their abil-
ity to select their own bosses, but also in the fact
that they can increase the demand for their services
through effective lobbying. Most economists agree
that private-sector unions face a trade-off between
higher wages and fewer jobs. Through lobbying
and marketing campaigns, government unions
can increase the demand for government servic-
es, thereby securing both higher wages and greater
employment simultaneously.

Bradley University economist Kevin O’Brien has
examined this practice in detail and confirmed that




SPECIAL REPORT | NO.178
APRIL11, 2016

the lobbying efforts of government unions increase
government employment. O’Brien examined data
for municipal police and fire departments nation-
wide and found that departments with collective
bargaining agreements paid 13 percent to 14 percent
higher wages, but that lower employment offset the
higher wages, leaving total spending unchanged—
consistent with standard economic theory. When
these unions engaged in lobbying, however, staff-
ing levels increased, resulting in greater department
spending.* O’Brien concludes:

It appears that if a public employee union wants
to increase its employment and wage bill, having
a collective bargaining agreement is not suffi-
cient—public employee unions must also be polit-
ically active.... Thus, political activities by unions
can be viewed simply as a means to escape the
wage-employment trade-off imposed on bar-
gaining outcomes by the demand for labor.'

How Do Government Unions Affect
Government Spending?

If government unions can increase government
compensation while increasing government employ-
ment, unionizing government should increase gov-
ernment spending. Scholars have spent decades
trying to answer just how much unions increase gov-
ernment spending.

In doing so it has become clear that government
unions’ leverage is closely tied to the strength of
their legal powers of compulsion. In other words,
unions increase compensation and staffing levels in
government the most when the law requires govern-
ment employers to negotiate with them and to sub-
mit to a compulsory dispute-resolution process.

The Legal Environment. For this reason,
researchers quickly realized that they would need
to evaluate the degree to which state collective bar-
gaining laws empower government unions. This
allowed scholars to then estimate how changes in
the law affected key outcomes, such as union density,
government compensation and employment levels,
and total government expenditures.

Robert Valletta, an economics professor at Uni-
versity of California, Irvine, and Harvard economist
Richard Freeman, director of Labor Studies for the
NBER in 1988, constructed the NBER Collective Bar-
gaining Law Data Set.”® The dataset extends back to

1955 so that researchers can measure changes in the
law over time. Economists have updated it several
times. In addition, the dataset maintains a coding
unique to each of five different employee groups: (1)
state workers, (2) local schoolteachers, (3) local police,
(@) local firefighters, and (5) other local employees.

Freeman and Valletta analyzed Current Popula-
tion Survey (CPS) data from the Census Bureau using
this collective bargaining data. They found that “state
public sector laws are a prime determinant of the like-
lihood that municipal workers are covered by collec-
tive bargaining.” Strong collective bargaining laws
were also associated with higher government wages
and staffing levels. They concluded: “We find that
employment and wages in otherwise identical depart-
ments are higher in those with collective bargaining
contracts, supporting the notion that public sector
unions raise demand for labor as well as increase
wages along given demand curves.”**

Princeton economist Henry Farber subsequently
updated the NBER dataset through 2004."> Farber
made some simplifying changes, using an ordinal
1-8 scale:

1. Collective bargaining prohibited.
2. No legal provision for collective bargaining.

3. Collective but

not required.

bargaining  permitted,

4. Public employers are required to “meet and con-
fer” with union leaders.

5. Public employers have a compulsory duty to bar-
gain collectively, express or implied.

6. Collective bargaining is compulsory and media-
tion is required.

7. Collective bargaining is compulsory and strikes
are protected.

8. Collective bargaining is compulsory and arbi-
tration is required.

Farber concedes that it is unclear whether a pro-
tected right to strike or arequired arbitration process
grants greater leverage to unions, although it is rea-
sonable to characterize arbitration as the higher form
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of compulsion because it is the only mechanism that
guarantees aunion contract. Farber found thathis sim-
plified scale strongly correlated with the key variables
of interest, with coefficients similar to those found in
other studies. For instance, his analysis concludes:
“Compared to there being no legal provision, [govern-
ment employee] earnings are 5 to 15 percent higher
where the employer has a legal duty to bargain.”®

The current analysis extends this NBER dataset
forward to 2011 in order to examine the financial
impact of collective bargaining laws over a longer
period and in more recent times, and to compare
changes in state law with changes in state and local
government spending.

Compensation and Employment. Among
the most notable contributions in the research on
unions and government pay, Freeman reviewed all
previous studies and found that the financial impact
of government unions grew over time. Later studies
noticed larger differences between the compensa-
tion levels of governments that engaged in collective
bargaining and the levels of those that did not. Free-
man also confirmed that a preponderance of stud-
ies found that unionization causes governments to
hire more workers, with “the most comprehensive
study”—a comparison of 400 cities over a decade by
Zax7—showing that unionization increases public
employment by about 10 percent.

Freeman concludes: “Still, on the basis of the
existing estimates of the effect of unions on employ-
ment, wages and budgets..., it is likely that public sec-
tor unions raise both taxes and public services above
what they would be in the absence of unions.”*®

Other researchers come to similar conclusions.
Bahman Bahrami, John D. Bitzan, and Jay A. Leitch
compare the wages of union and non-union govern-
ment workers between 1998 and 2004 using CPS
data. They controlled for differences in education-
al attainment, years on the job, and other personal
characteristics. Using asample size of nearly 130,000
government employees, they find that unionized
local-government workers enjoy a wage premium
between 14.6 percent and 17.4 percent, while union-
ized state-government workers enjoy a wage pre-
mium between 10.7 percent and 12.5 percent. Inter-
estingly, they also found that about 40 percent to 50
percent of the differences in wages between govern-
ment and private-sector workers can be attributed
to differences in their qualifications or characteris-
tics, while 50 percent to 60 percent of the difference

TABLE1

Estimated Union Wage Premiums

for Government Workers

Union
Occupation Premium
All other teachers and instructors 47.9%
Grounds maintenance workers 42.7%
Security guards and gaming 29.7%
surveillance officers

Janitors and building cleaners 28.1%
Preschool and kindergarten teachers 27.0%
Librarians 26.9%
Nursing, psychiatric, and home health aides 24.8%
Elementary and middle school teachers 24.3%
Personal and home care aides 23.3%
Police and sheriff's patrol officers 21.9%
Firefighters 21.2%
Secondary school teachers 20.1%
Bus drivers 17.6%
Bailiffs, correctional officers, and jailors 17.4%
Teacher assistants 16.9%
Social workers 12.3%
Special education teachers 6.6%
Secretaries and administrative assistants 52%
Child care workers 4.4%
Registered nurses 1.5%
Postsecondary teachers 0.1%
Education administrators -2.3%

Source: John Bitzan and Bahman Bahrami, “The Effects

of Unions on Wages by Occupation in the Public

Sector,” International Business & Economics Research

Journal, Vol. 9, No. 7 (July 2010), pp. 107-119.
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is due to fundamental differences in the way govern-
ment workers are compensated.'’

In a subsequent study published in 2010, Bitzan
and Bahrami used this dataset to examine the union
effect on government wages by occupation, and com-
pared these pay rates directly with private-sector
equivalents. They generally find that public-sector pay
for management positions is comparable with pay for
management positions in the private sector, but that
other, non-management occupations have far higher
pay levels than their private-sector counterparts.?®
Table 1 reproduces some of the occupational premi-
ums for unionized government that they identified.
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Total Government Spending. While the union
impact on wages and benefits is interesting, the
question remains: Do government unions increase
overall government spending?

Some analysis suggests they may not. Zax and
Ichniowski examined how collective bargaining
affected total government spending for 463 cit-
ies across five years and found ambiguous results.
They found that collective bargaining increased
spending on various functional areas between 5
percent and 16 percent, but that local governments
at least partly offset these higher costs by cutting
employment in non-union departments. For exam-
ple, municipalities offset higher costs in union-
ized fire departments by hiring fewer non-union
sanitation workers.*

We re-examine this question, using the updat-
ed NBER dataset on collective bargaining laws and
total government expenditures, both by function
area and in the aggregate. We examine annual state
and local government spending from 1957 to 2011, a
period spanning the introduction of all statewide
collective bargaining laws. Appendix A explains how
we compiled these data.

Several recent studies have examined the rela-
tionship between union density and total govern-
ment spending. Forinstance, Michael L. Marlow and
William Orzechowski found that every percentage-
point increase in union coverage rates during the
mid-1980s increased per-capita state and local gov-
ernment spending between $6.97 and $10.01.22 All
else equal, the results indicate that increasing gov-
ernment union density from 10 percent to 40 per-
cent would increase government spending by $200
to $300 per capita.

In a later study, Marlow examined the relation-
ship between union coverage rates and per capita
spending by state and local governments during
the mid-2000s, using similar control variables.
He found that every percentage-point increase in
union coverage rates led to an increase in state and
local government spending of $38.39 per capita.>®
Accordingly, increasing government union den-
sity from 10 percent to 40 percent would imply a
$1,150 increase in per capita state and local govern-
ment spending.

Our results strengthen these findings and find
similar results. We unambiguously find that govern-
ment collective bargaining laws are a primary factor
in determining government spending levels. We find

that per capita government spending rises by $500
to $750 in states that mandate collective bargaining
in the governments’ workforce.

Synthetic-Control Case Studies

We begin our analysis with four case studies that
examine how requiring mandatory collective bar-
gaining affected per capita state and local govern-
ment spending in Ohio, New York, South Dakota, and
New Jersey. Appendix A explains in detail why we
selected these states, along with additional results
from the synthetic-control analysis that we employ.

Synthetic-control case studies allow researchers
to compare a treated state to a mathematically opti-
mal group of control states in which public policy did
not change. Comparing the actual states’ experience
with its “synthetic” counterpart shows the effect of
the public policy change, in this case requiring state
and local governments to collectively bargain.

New Jersey. Chart 2 shows the results of this
analysis for New Jersey. Our synthetic New Jersey
closely matches per capita spending in New Jer-
sey before the state required collective bargaining.
After passage of compulsory collective bargaining
laws, the two diverge markedly. A decade later, New
Jersey’s state and local governments spent $846
more per person (in 2011 dollars) than in the coun-
terfactual New Jersey without government unions.

Of course, these results could occur simply due to
random chance. To determine the statistical signifi-
cance of a synthetic control case study, economists
run the “experiment” again for every state that did
not undergo a policy change. They compared how
much the treated state varied from its counterfac-
tual to how much the other states did.

Chart 2 also shows the results of this “place-
bo test.” The thick line represents the difference
between the synthetic New Jersey and the actual
New Jersey, and the vertical line represents the year
of treatment. The thin lines show the difference for
those states that did not mandate collective bargain-
ingin 1968 or thereafter.

The largest treatment effect occurs with the treat-
ed New Jersey. This effect is unusually large, larger
than all of the placebo tests. It roughly equates to
significance at the 5 percent level using conventional
tests of statistical significance. Notably, over time, the
distance between the synthetic New Jersey and the
actual New Jersey widens. Government unions have
significantly raised costs for New Jersey taxpayers.
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CHART 2

The Cost of Mandatory Collective Bargaining in New Jersey

New Jersey mandated compulsory collective bargaining in 1969. Ten years later, the state and local
governments spent an estimated $846 more per person than they would have without government

unions.

Synthetic Control Estimates
of Government Spending

TOTAL STATE AND LOCAL GOVERNMENT SPENDING,
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New York. They appear to have done the same in
New York. By 1978, New York state and local govern-
ments spent approximately $1,000 more per capita
(in 2009 dollars) than did synthetic New York. This
result is also statistically significant. Chart 3 shows
that in the decade after New York passed its law,
none of the placebo states experience an effect size
as large as New York’s.

Ohio. Chart 4 shows the results for Ohio. We do
notfind as good a synthetic match for Ohio as for New
Jersey or New York. However, after the treatment
period, the difference between the synthetic Ohio
and the actual Ohio grows. By 1995, government

spending per capita is over $400 higher in Ohio than

in its synthetic counterpart. However, these results

are not statistically significant. Two other states had

larger effect sizes in the placebo tests.?* Consequent-
ly, the Ohio results are not statistically significant at

conventional levels.

South Dakota. Like Ohio, our synthetic con-
trol estimates for South Dakota also found that
granting unions compulsory bargaining powers
slightly increased government spending. Chart 5
shows those results. By 1981, government spending
had risen just under $100 more per capita in actual
South Dakota than in synthetic South Dakota. Like
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CHART 3

The Cost of Mandatory Collective Bargaining in New York

New York mandated compulsory collective bargaining in 1968. By 1978, the state and local
governments spent an estimated $1,000 more per person than they would have without

government unions.

Synthetic Control Estimates
of Government Spending

TOTAL STATE AND LOCAL GOVERNMENT SPENDING,
IN INFLATION-ADJUSTED DOLLARS PER CAPITA

Synthetic spending
(without government
unions)

= Actual spending
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Effect of Placebo Laws
IN INFLATION-ADJUSTED DOLLARS PER CAPITA

Differences for states that
did not mandate collective
bargaining in 1968 or later

= Difference
between actual
and synthetic

$2,000
1968: Year of
treatment
$1,500
$1,000
$500
%0 %—
-$500
-$1,000
1957 1960 1965 1970 1975 1978

SR178 & heritage.org

for Ohio, this finding was not statistically significant.
Most of the placebo states exhibited equally large
effect sizes despite not having passed comprehen-
sive collective bargaining reforms in this period.

Regression Analysis

The cases studies presented here provide sug-
gestive, but not conclusive, evidence that collective
bargaining increases government spending. Draw-
ing firmer conclusions requires more comprehen-
sive analysis. In this section, we report the results of
regression analysis on panel data of state and local
government spending for all 50 states between 1957

and 2011. In the following section, we analyze these
data using regression analysis.

We find certain notable trends across all employ-
ee classes:

First, laws giving government unions greater
powers of compulsion correlate with higher wages
for the employees to which they apply.

Second, collective bargaining laws have a small
impact on employment levels, which lacks statistical sig-
nificance in several cases. These findings are consistent
with previousliterature that indicates unions can escape
the wage-employment trade-off by using political activ-
ismtoincrease overall demand for public employment.




HOW GOVERNMENT UNIONS AFFECT STATE AND LOCAL FINANCES: AN EMPIRICAL REVIEW

CHART 4

The Cost of Mandatory Collective Bargaining in Ohio

Ohio mandated compulsory collective bargaining in 1985. By 1995, the state and local governments spent
an estimated $400 more per person than they would have without government unions. This difference

is not statistically significant.

Synthetic Control Estimates
of Government Spending

TOTAL STATE AND LOCAL GOVERNMENT SPENDING,
IN INFLATION-ADJUSTED DOLLARS PER CAPITA
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Third, stronger collective bargaining powers are
associated with higher total government spending,
not just higher pay. Reduced spending within non-
union departments does not appear to entirely off-
set the higher labor costs in unionized departments.
Giving unions powers of compulsion raises costs
for taxpayers.

We present the results for the impact of col-
lective bargaining laws on each of these variables
below for each of the five major employee classes.
We present results for each relationship using four
different statistical approaches, including ordinary
least squares (OLS) regression, under both random

effects and fixed effects, and Driscoll-Kraay stan-
dard errors regression, with and without fixed
effects. Our preferred specification is column 4,
which accounts for state fixed effects and controls
for possible geographic correlations between states.
All dollar figures are inflation-adjusted to 2009
dollars using the gross domestic product deflator.
Appendix A provides a detailed discussion of the
statistical methodology, choice of variables, and
other technical concerns.

State Workers. As seen in the first row of Table
2, a movement of one interval along the NBER scale
for state workers correlates with an increase in state

10
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CHART 5

The Cost of Mandatory Collective Bargaining in South Dakota

South Dakota mandated compulsory collective bargaining in 1971. Twelve years later, the state and
local governments spent an estimated $96 more per person than they would have without
government unions. This difference is not statistically significant.

Synthetic Control Estimates of
Government Spending

TOTAL STATE AND LOCAL GOVERNMENT SPENDING,
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employee monthly pay perfull-time equivalent (FTE)
position in the range of approximately $25 in three
of the four models, and those increases are highly
statistically significant. The Driscoll-Kraay model
without fixed effects finds only a marginally signifi-
cant increase in state employee pay. This variable
only measures wages and salaries and excludes ben-
efits such as health care or retirement contributions.
The second row examines the impact of a one-
interval movement along the NBER scale on state
employment per capita, as measured by the number
of FTE positions filled by state governments. While
all results are significant at the 1 percent level, the

models all show that changes in state collective bar-
gaining laws have a very modest impact on state gov-
ernment employment.

These results imply that an upward movement
along the NBER scale increases the overall taxpayer
wage bill for state employees: average pay increas-
es without any drop in employment. This does not
necessarily mean that overall state spending will
increase. The state may offset higher labor costs by
reducing spending elsewhere.

The results in the third row of Table 2 show that
such reductions do not fully offset the higher labor
costs. Stronger legal powers for state employee

11



HOW GOVERNMENT UNIONS AFFECT STATE AND LOCAL FINANCES: AN EMPIRICAL REVIEW

TABLE 2

Relationship Between NBER Collective Bargaining Scale for State Employees
and State Pay, Employment, and Total Spending

| Independent Variable: NBER Collective Bargaining Scale for State Employees |

M @) (©)) (&)
Dependant Variable OLS RE OLSFE Driscoll-Kraay  Driscoll-Kraay FE
State Monthly Pay per Full-Time Equivalent Position 25.48** 25.72%* 12.01* 25.72%*
(3.785) (3.858) (6.969) (7.376)
State Full-Time Equivalent Positions per Capita 0.000150*** 0.000148** 0.000285*** 0.000148***
(3.02e-05) (3.03e-05) (3.23e-05) (3.75e-05)
Total State Government Spending per Capita 105.3*** 103.4*** 89.38"** 103.4***
(10.28) (10.36) (15.58) (16.48)
Total State and Local Government Spending per Capita 112.1% 108.5*** 125.8*** 108.5%**
(12.04) (12.13) (14.78) (19.05)

*p<01  **p<0.05 ***p<0.01 OLS—Ordinary least squares

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

RE—Random effects

FE—Fixed effects

SR178 R heritage.org

unions increase overall state spending. Per capita
state spending rises by $89 to $105 for every one-
increment movement up the NBER scale. On aver-
age, a state that moves from prohibiting collective
bargaining to requiring it with arbitration for state
employees—increasing seven increments along the
NBER scale—sees per capita costs of state govern-
ment increase between $625 and $735.

The fourth row shows that total spending by state
and local governments combined rises by an amount
roughly equal to the spending increase at the state-
government level alone when state employee unions
receive more aggressive powers of compulsion.

These spending increases may reflect more than
compensation increases for state employees. States
that require collective bargaining for state employ-
ees often require collective bargaining for local
government employees as well. A substantial por-
tion of local government spending in many states
is financed by transfers from the state government.
Higher state spending may also reflect concurrent
spending increases caused by unionization of local
governments. We later specify a model accounting
for all collective bargaining laws simultaneously.

As we discuss in Appendix A, government spend-
ing may not change linearly as states move up the

NBER scale. We suspected that certain key points
along the scale would have a larger fiscal impact
than others. While there is clear precedent within
the academic literature for using the linear NBER
scale and our own analysis confirms its usefulness,
we also examined the differences between states
with mandatory bargaining (those scoring between
5 and 8 along the NBER scale) and states without
mandatory bargaining (those scoring between 1
and 4).

Those results, presented in Table 3 for state
workers, confirm a significant divergence between
states with compulsory bargaining and those with-
out it. States with compulsory bargaining for state
government employees pay between $105 and $144
more monthly per FTE position, while total employ-
ment increases slightly.?® Total state spending also
increases between $420 and $500 per capita. All of
these results are highly statistically significant.

K-12 Employees. We performed a similar
series of analyses regarding the impact of collec-
tive bargaining laws for K-12 educational employ-
ees. This group includes teachers, administrators,
and support staff. We found results similar to those
for state employees.

12
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TABLE 3

Relationship Between Mandatory Collective Bargaining for State Employees

and State Pay, Employment, and Spending

| Independent Variable: State Mandates State Employee Collective Bargaining |

m @) 3 @
Dependant Variable OLS RE OLS FE Driscoll-Kraay ~ Driscoll-Kraay FE
State Monthly Pay per Full-Time Equivalent Position 144.4%* 144,17 104.7** 14417
(17.13) (17.38) (40.69) (36.63)
State Full-Time Equivalent Positions per Capita 0.000479*** 0.000470** 0.000696*** 0.000470***
(0.000137) (0.000137) (0.000149) (0.000157)
Total State Government Spending per Capita 506.7"** 500.9"** 420.1** 500.9"**
(46.50) (46.75) (84.06) (85.86)

*p<01 **p<0.05 ***p<0.01 OLS—Ordinary least squares

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

RE—Random effects

FE—Fixed effects

SR178 R heritage.org

Asseenin the first row of Table 4, every one-incre-
ment movement up the NBER scale increases cash
pay per FTE position in K-12 education between $13
and $21. These values are statistically significant
at the 1 percent level using three of four regression
techniques, but only marginally significant using
Driscoll-Kraay standard errors with a fixed-effects
specification. These pay increases have little effect
on overall employment in the K-12 sector. Per capita
FTE employment barely changes.

The third row of Table 4 shows some evidence that
greater legal powers for education unions have little
statistically significant effect on K-12 education spend-
ing. The OLS regressions find that each movement up
the NBER scale increases spending by approximate-
ly $5 per capita. However, these regressions do not
account for geographic correlations between states.
The Driscoll-Kraay regressions, which do account for
this potential correlation, show no statistically signifi-
cant effects on K-12 education spending.

We found it curious that the coefficient on total
K-12 spending was so much smaller than the relation-
ship for collective bargaining powers for state employ-
ees. One possible explanation is that teacher unions
may deploy their lobbying powers to increase govern-
ment spending generally and, thus, create externali-
ties that benefit other government unions while not
internalizing all of the benefits of their actions.

The fourthrowof Table 4 suggests that thisoccurs.
At a minimum, it indicates that states do not offset
higher K-12 compensation with reduced spending in
other functional areas. In fact, every one-increment
movement up the NBER scale for teachers is associ-
ated with a rise of $41 to $47 in per capita spending
by state and local governments.

Focusing solely on the impact of mandatory bar-
gaining laws tells a similar story. As seen in Table 5,
compulsory bargaining for education employees is
associated with a small rise in per capita spending
on K-12 of approximately $37 under the OLS speci-
fication. The first Driscoll-Kraay model returns sta-
tistically insignificant coefficients. Our preferred
specification, the Driscoll-Kraay model with fixed
effects, shows a marginally significant positive effect
of collective bargaining on K-12 education spending.
The second row further shows that compulsory bar-
gaining for education employees is associated with a
rise in total spending by state and local governments
of $175 to $243. These results are statistically signif-
icant, although the results in column 3 are only sig-
nificant at the 10 percent level.

Firefighters. The first and second rows of Table
6 show that every one-increment movement up the
NBER scale for firefighters is associated with an
increase in monthly pay per FTE fire position of $36
to $61 with minimal negative impact on employment.
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TABLE 4

Relationship Between NBER Collective Bargaining Scale for K-12 Employees
and K-12 Pay, Employment, and Total Spending

| Independent Variable: NBER Collective Bargaining Scale for K-12 Employees |

m @ 3 4)
Dependant Variable OLS RE OLSFE Driscoll-Kraay ~ Driscoll-Kraay FE
K-12 Monthly Pay per Full-Time Equivalent Position 15.08*** 13.11% 20.87** 13.11*
(3.369) (3.418) (4.335) (7.222)
K-12 Full-Time Equivalent Positions per Capita -6.50e-05* -4.85e-05 -0.000282*** -4.85e-05
(3.45e-05) (3.49e-05) (4.25e-05) (6.45e-05)
Total K-12 Spending per Capita 5.478** 5.311** -4.831 5.311
(2.513) (2.558) (4.207) (3.646)
Total State and Local Government Spending per Capita 45.43*** 4111 46.80** 4111
(12.10) (12.19) (17.25) (13.38)

*p<0]  **p<0.05 ***p<0.01

Note: Figures in parenthesis are standard errors.

OLS—Ordinary least squares

RE—Random effects

Source: Heritage Foundation calculations. See Appendix A for details.

FE—Fixed effects

SR178 R heritage.org

TABLE 5

Relationship Between Mandatory Collective Bargaining for K-12 Employees

and K-12 Pay, Employment, and Spending

| Independent Variable: State Mandates K-12 Collective Bargaining

m @ 3 (@)
Dependant Variable OLS RE OLSFE Driscoll-Kraay  Driscoll-Kraay FE
K-12 Monthly Pay per Full-Time Equivalent Position 37417 36.71* -5.928 36.71*
(11.49) (11.67) (21.53) (21.15)
Total State and Local Government Spending per Capita 243.2%* 225.4%% 175.0* 225.4%*
(55.29) (55.61) (92.14) (78.73)

*p<01 **p<0.05 ***p<0.01 OLS—Ordinary least squares

RE—Random effects

FE—Fixed effects

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

SR178 R heritage.org

Thisrisein pay translates into minimal increases in
fire protection spending per capita, as seen in the third
row of the table. As with teacher unions, the fourth row
shows little support for the notion that reduced spend-
ing on non-union functions offsets higher spending
on unionized fire departments. Every one-increment

movement up the NBER scale for firefighters correlates
with an overall increase in local government spending
of $48 to $71. In this case, we focus on local government
spending because the bulk of firefighting spending
occurs at that level, whereas spending on K-12 occurs
at both the state and local government levels.
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TABLE 6

Relationship Between NBER Collective Bargaining Scale for Firefighters
and Firefighter Pay, Employment, and Spending

| Independent Variable: NBER Collective Bargaining Scale for Firefighters

m @ 3 (D)

Dependant Variable OLS RE OLSFE Driscoll-Kraay  Driscoll-Kraay FE
Firefighter Monthly Pay per Full-Time Equivalent Position 41.79*** 36.31** 60.94*** 36.31***

(5.721) (5.790) (13.08) (9.493)
Firefighter Full-Time Equivalent Positions per Capita -5.24e-06"* -5.5%9e-06"* -3.75e-07 -5.59e-06

(2.31e-06) (2.33e-06) (4.53e-06) (6.37e-06)

Total Firefighter Spending per Capita 0.808*** 0.657** 0.940*** 0.657

(0.263) (0.268) (0.290) (0.464)
Total Local Government Spending per Capita 49.08*** 4787 70.48*** 4787+

(6.270) (6.364) (8.524) (8.714)

*p<O01  **p<0.05 ***p<0.01 OLS—Ordinary least squares

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

RE—Random effects

FE—Fixed effects

SR178 A heritage.org

Compulsory bargaining laws for firefighters
show a larger effect. States with compulsory bar-
gaining laws for firefighters tend to have higher
spending on fire protection of $5 to $6 per capita,
as seen in the first row of Table 7. These increases
are all statistically significant. These states are also
associated with a rise in total spending by local gov-
ernments of $207 to $295 per capita, as the second
row shows. This could reflect spillover effects from
firefighter union lobbying on the general demand
for government services. It could also reflect states
requiring collective bargaining with firefighters at
the same time that they require it for other local
government employees.

Police. Every one-increment movement up the
NBER scale for police is associated with an increase
in monthly pay per FTE police position of $50 to $69
with a small impact on total employment, as seen in
the first two rows of Table 8.

This greater spending on police wages produc-
es a statistically significant increase in total police
spending of $2 to $3 per capita, as the third row of
Table 8 shows. As with teachers and firefighters,
total spending by local governments—where the
bulk of police spending occurs—rises even faster
than spending on police alone. The bottom row of

Table 8 shows that spending by local governments
rises by $32 to $42 with every one-increment move-
ment up the NBER scale for police unions.

This consistent finding that spending increases
considerably more overall than in particular depart-
ments that unionize undercuts the notion that spend-
ing reductions in non-union departments entirely off-
set the spending increases that unions cause. Indeed,
for each employee class, greater powers for unions
correlate with alarger rise in total government spend-
ing than in spending on the affected function alone.

Table 9 focuses solely on the difference between
states with and without compulsory bargaining
statutes for police unions. They show compulsory
bargaining results in a rise in police spending of
$12 to $18 per capita and increases total spending
by local governments by $176 to $182 per capita.

Other Local Government Employees. We ana-
lyze local-government employee groups that do not fall
into one of the prior employee classes togetherin Table
10. These include transit workers, sanitation workers,
social workers, and other civil servants. The first and
second rows show that each step up the NBER scale
for these unions correlates with a $15 to $24 increase
in monthly pay per FTE position. These pay increases
come with a minimal impact on employment.
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TABLE 7

Relationship Between Mandatory Collective Bargaining for Firefighters
and Firefighter and Local Government Spending

| Independent Variable: State Mandates Firefighter Collective Bargaining

m @ 3 @
Dependant Variable OLS RE OLSFE Driscoll-Kraay  Driscoll-Kraay FE
Firefighter Monthly Pay per Full-Time Equivalent Position 6.182*** 5.608*** 5.511** 5.608***
(1.240) (1.258) (1.199) (2.021)
Firefighter Full-Time Equivalent Positions per Capita 213.4%* 207.5** 295.1%** 207.5
(29.65) (29.96) (28.20) (44.19)
*p<01  **p<0.05 ***p<0.01 OLS—Ordinary least squares RE—Random effects =~ FE—Fixed effects
Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details. SR178 A heritage.org
TABLE 8
Relationship Between NBER Collective Bargaining Scale for Police
and Police Pay, Employment, and Spending
| Independent Variable: NBER Collective Bargaining Scale for Police |
M @ 3 4)
Dependant Variable OLS RE OLSFE Driscoll-Kraay ~ Driscoll-Kraay FE
Police Monthly Pay per Full-Time Equivalent Position 53.92*** 49.60*** 69.05*** 49.60***
(4.514) (4.580) (11.74) 11.17)
Police Full-Time Equivalent Positions per Capita -1.27e-06 -2.04e-06 -1.15e-05"** -2.04e-06
(3.48e-06) (3.51e-06) (3.31e-06) (6.13e-06)
Total Police Spending per Capita 3.200%** 3.016*** 2.434%+ 3.016%*
(0.347) (0.351) (0.622) (0.558)
Total Local Government Spending per Capita 33.20"** 3191 41.60*** 3191
(6.090) (6.160) (6.096) (6.862)

*p<01 **p<0.05 ***p<0.01 OLS—Ordinary least squares

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

RE—Random effects

FE—Fixed effects

SR178 R heritage.org

This rise in wages has no statistically significant
effect on spending on these functional areas in three
of the four model specifications, but total local gov-
ernment spending does rise appreciably.

Looking solely at the difference between states
with and without compulsory bargaining statutes

for these employees, Table 11 shows that locali-
ties with compulsory bargaining statutes for other
local employees tend to spend $194 to $248 more
per capita.

Average of Collective Bargaining Laws.
These regressions show that expanded collective
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TABLE 9

Relationship Between Mandatory Collective Bargaining for Police
and Police and Local Government Spending

| Independent Variable: State Mandates Police Collective Bargaining |

m @ 3) @)
Dependant Variable OLS RE OLS FE Driscoll-Kraay  Driscoll-Kraay FE
Police Spending per Capita 18.22*** 17.56*** 11.99*** 17.56***
(1.734) (1.744) (2.805) (2.585)
Total Local Government Spending per Capita 182.3*** 177.3*** 175.7*** 177.3***
(30.48) (30.74) (27.35) (39.46)

*p<01 **p<0.05 ***p<0.01 OLS—Ordinary least squares RE—Random effects =~ FE—Fixed effects

Note: Figures in parenthesis are standard errors.

Source: Heritage Foundation calculations. See Appendix A for details. SR178 R heritage.org

TABLE 10

Relationship Between NBER Collective Bargaining Scale for Other Government
Employees and Their Pay, Employment, and Spending

| Independent Variable: NBER Collective Bargaining Scale for Other Government Employees |

m @ 3 &)

Dependant Variable OLS RE OLSFE Driscoll-Kraay ~ Driscoll-Kraay FE
Other Monthly Pay per Full-Time Equivalent Position 16.16*** 14,91 23.99*** 14.91*

(3.962) (4.013) (3.957) (6.713)
Other Full-Time Equivalent Positions per Capita 4.52e-05*** 4.75e-05*** 3.68e-05*** 4.75e-05***

(5.63e-06) (5.89e-06) (5.47e-06) (1.31e-05)

Total Other Spending per Capita 1.725 0.630 16.98*** 0.630

(4.976) (5.027) (3.891) (6.242)
Total Local Government Spending per Capita 22.95*** 21.47* 29.79*** 21.47*

(6.541) (6.613) (5.837) (7.374)

*p<01  **p<0.05 ***p<0.01 OLS—Ordinary least squares RE—Random effects =~ FE—Fixed effects

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

SR178 R heritage.org

bargaining powers have a greater effect on overall
spending than on the unit directly affected. This
holds true for every class of employees except state
government workers. This could indicate that the
political activities of government unions increase
the overall demand for government.

However, it could also reflect the fact that states
tend to expand collective bargaining powers for
multiple groups of employees at the same time. For
example, Michigan required local governments to
bargain with all employee groups—police, fire, edu-
cational, and “other” employees—in one bill in 1965.
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TABLE 11

Mandatory Collective Bargaining Requirement for Other Government Employees
Regressed on Total Local Government Spending per Capita

M (@) 3 @
Variable OLS RE OLS FE Driscoll-Kraay  Driscoll-Kraay FE
Mandatory Collective Bargaining 200.6*** 193.5%** 247.6** 193.5%**
(30.52) (30.82) (32.49) (37.89)

*p<01 **p<0.05 ***p<0.01 OLS—Ordinary least squares

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

RE—Random effects

FE—Fixed effects

SR178 & heritage.org

Regressions analyzing expanded collective bargain-
ing powers for police employees on total spend-
ing conflate the effect of the police unions with the
effect of other unions who gained these powers at
the same time.

To estimate aggregate impact of changes in col-
lective bargaining laws for all employee groups
on state spending, we construct an interaction
term that averages the values for each occupation-
al group for each state in each year. Appendix A
explains the construction of this interaction term
in greater detail.

The results, in Table 12, show that when all occu-
pational groups simultaneously experience a one-
increment increase in the strength of bargaining
laws, monthly pay per FTE government position
increases by $23 to $35, depending on the statistical
method. This increase is statistically significant in
all of the models examined. The second row shows
that this change has a limited impact on overall
employment levels.

The third and fourth rows of Table 12 show that
this simultaneous one-increment increase across all
five employee classes results in increased per capi-
ta spending by local governments of $38 to $53 and
by state governments of approximately $100. These
spending increases are statistically significant in
all specifications.

However, we cannot simply sum these impacts
to determine the total impact on spending by state
and local governments because of intergovernmen-
tal transfers. State-level appropriations fund much
local government spending. The fifth row of Table
12 shows the results of a simultaneous one-incre-
ment increase across all five employee groups on

total state and local spending net of this intergov-
ernmental spending. A simultaneous one-increment
increase in union power translates into a statistical-
ly significant increase in total spending by state and
local governments of $117 to $146 per capita.

We also examined the difference between states
with and without compulsory bargaining statutes
for all five employee classes.?® Table 13 shows that
monthly pay per FTE position in states with com-
pulsory bargaining laws is $76 to $134 greater than
in states without these laws, with minimal impact
on employment. The coefficients for monthly pay
are significant at the 1 percent level using three of
four statistical techniques. However, the Driscoll-
Kraay model with fixed-effects specification is only
marginally significant.?” Per capita state and local
government employment changes minimally.

Table 13 shows that compulsory bargaining laws
for all employee classes are associated with an
increase in local spending of $169 to $200 per capi-
ta, and an increase in state spending of $532 to $561
per capita.

Net of intergovernmental spending, state and
local governments combined tend to spend $573 to
$720 more per capita where collective bargaining
is compulsory across all five employee groups. This
increase is highly statistically significant. It trans-
lates into an additional tax and spending burden of
$2,300 to $2,900 on an average family of four.

These findings present concrete evidence that
state collective bargaining laws granting strong
powers of compulsion to government unions have
added significantly to the cost of state and local gov-
ernment operations over the past five decades.
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TABLE 12

Relationship Between NBER Collective Bargaining Scale for All State and Local
Employees and Pay, Employment, and Spending

| Independent Variable: NBER Collective Bargaining Scale for All Government Employees |

m @ 3 (@)
Dependant Variable OLS RE OLSFE Driscoll-Kraay  Driscoll-Kraay FE
Monthly Pay per Full-Time Equivalent Position 24.85*** 22.63*** 34.88*** 22.63**
(3.467) (3.521) (7.467) (9.698)
Full-Time Equivalent Positions per Capita 7.90e-05 8.92e-05 -0.000182*** 8.92e-05
(6.50e-05) (6.58e-05) (5.95e-05) (0.000113)
Local Government Spending per Capita 40.10** 38.38*** 53.04*** 38.38"*
(7.475) (7.576) (6.187) (8.961)
State Government Spending per Capita 107.5** 104.0** 101.3*** 104.0***
(11.94) (12.08) (18.65) (18.95)
Total State and Local Government Spending per Capita 122.5%** 116.9*** 145.9*** 16.9***
(13.95) a4am (19.96) (19.86)

*p<O1  **p<0.05 ***p<0.01 OLS—Ordinary least squares

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

RE—Random effects

FE—Fixed effects

SR178 W heritage.org

Bayesian Analysis

This regression analysis provides strong evidence
that collective bargaining powers increase the cost
of government services. However, regression analy-
sis has shortcomings. The statistical theory under-
lying this analysis assumes that the parameters in
statistical models are fixed quantities. These meth-
ods rely heavily on large sample approximations
by assuming asymptotic normality, and that the
observed data are a single realization of infinitely
many samples. Bayesian methods, on the other hand,
assume that the parameters are random variables
to which a priori assumptions are assigned via prob-
ability distributions.

To assess the robustness of our regression results,
we also estimated five Bayesian statistical models.
These Bayesian models analyzed the impact of these
control variables—including the NBER collective
bargaining scale—on the levels of per capita state
and local government expenditures. Some of these
models, described in detail in Appendix A, made dif-
ferent assumptions about whether these variables
had different effects in different states. In addition,
Models IV and V included a time-varying dynamic

component in their intercept terms to model the
concept that there may be a certain degree of time
dependence occurring between years. Table 14 shows
our coefficient estimates in terms of posterior means.
Appendix A presents more detailed results, including
posterior standard deviations and Bayesian credible
interval estimates.

These results indicate that a movement of one
interval up the average NBER scale for all state
and local employees correlates with a $105 to $228
increase in per capita government expenditures. We
computed pseudo-Bayes factors, also discussed in
Appendix A, to compare our model’s explanatory
power. We found that Model V has the best predic-
tive ability, while Model IV best fits the data. Model
IV estimates that each increment a state advances
along the NBER collective bargaining scale increas-
es per capita state and local government spend-
ing by approximately $150. Model V estimates that
each increment a state moves up that scale increases
spending by approximately $225.

These Bayesian models find that collective bar-
gaining has a larger effect on government spending
than the regression analysis found. The preferred
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TABLE 13

Mandatory Collective Bargaining Required for All State and Local Employees
Regressed on Pay, Employment, and Spending

| Independent Variable: State Mandates Collective Bargaining for All Employee Groups |

) ) 3 (@)
Dependant Variable OLS RE OLS FE Driscoll-Kraay ~ Driscoll-Kraay FE
Monthly Pay per Full-Time Equivalent Position 82.90*** 76.27*** 133.5%** 76.27*
(13.65) (13.73) (29.20) (38.20)
Full-Time Equivalent Positions per Capita 0.000262 0.000292 -0.000529** 0.000292
(0.000254) (0.000256) (0.000206) (0.000283)
Local Government Spending per Capita 174.9%** 169.17** 200.8*** 169.1***
(29.24) (29.44) (31.92) (44.15)
State Government Spending per Capita 540.2*** 532.4*** 561.0*** 532.4***
(46.26) (46.51) (84.94) (106.5)
Total State and Local Government Spending per Capita 587.6*** 5725 719.6*** 572.5***
(54.21) (54.48) (99.89) (125.8)

*p<01 **p<0.05 ***p<0.01 OLS—Ordinary least squares

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations. See Appendix A for details.

RE—Random effects

FE—Fixed effects

SR178 W heritage.org

estimates in Table 14 are larger than the compa-
rable regression estimates in the fifth row of Table
12. Our preferred estimate—model IV—implies that
mandatory collective bargaining increases state
spending by over $750 per capita. For example, one
may consider a state that moves from an average
of 2 on the NBER scale (no legal provision for col-
lective bargaining in government) to an average
of 7 (mandatory collective bargaining with strikes
permitted). The estimates in column IV imply that
state and its local governments would see their
total annual spending increase by over $750 per
capita. That means collective bargaining causes
taxes to rise by more than $3,000 for the average
family of four.

Total Effect on State Spending. Across all
states, the average NBER strength of collective bar-
gaining laws in 2011 was 5.13.%® Based on the spend-
ing trends over the past five decades, if state and
local governments had never granted such powers
of compulsion to union leaders in the public sector
(maintaining an NBER value of 2), the regression
estimates indicate those governments nationwide
would have spent $127 billion less in 2014 alone,

with savings concentrated among the states with
the most aggressive bargaining laws for government
workers. The Bayesian model suggests that taxpay-
ers would have saved $164 billion that year.*®

Conclusion

Many, but not all, American states have given
unions considerable power over government employ-
ees and government operations. Government unions
can frequently force workers to accept their repre-
sentation, require state and local governments to
bargain with them, and prevent non-union workers
from working for terms outside the union contract.
These powers enable unions to increase compensa-
tion for government employees.

Private-sector unions face a trade-off between
higher wages and fewer jobs for their members. Stud-
ies find that government unions avoid this trade-off
through political activism. Their lobbying and polit-
ical activities raise the demand for government ser-
vices overall, enabling them to raise government pay
without reducing government employment.

However, it is not clear that this raises total costs
to taxpayers. Some previous research has suggested
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TABLE 14

Bayesian Estimates of NBER
Collective Bargaining Scale on
Government Spending

Coefficient: Model | 223.82
NBER Collective

Bargaining Scale Model I 105.47
Model Il 227.95

Source: Heritage
Foundation calculations. Model IV 15151
See Appendix A for details. Model V 225.88

SR178 A heritage.org

that governments offset higher costs in unionized
departments with spending cuts elsewhere, leaving
overall government spending little changed.

This Special Report comprehensively analyzes
changes in state and local government spending
between 1957 and 2011. It shows that government
unions unambiguously raise total costs for tax-
payers. Spending cuts elsewhere do not fully offset
the costs associated with unionizing government.
States that give unions collective bargaining pow-
ers increase total spending by an average of $600
to $750 per capita. Government unions cost the
average family of four between $2,300 and $3,000
per year.

Nationwide, states’ decisions to give govern-
ment unions collective bargaining powers have
inflated spending by state and local governments,
and imposed a significant fiscal burden on taxpay-
ers. Our results indicate that somewhere between
$127 billion and $164 billion in 2014 spending by
these governments is attributable to public-sector
collective bargaining rules—with these additional
costs concentrated among the states that award the
most aggressive powers to unions.

21






SPECIAL REPORT | NO.178
APRIL11, 2016

Appendix A: Statistical Methodology

This study uses panel data for all independent
and dependent variables for all 50 states between
1957 and 2011.%°

We tested whether the legal environment for public-
sector collective bargaining arrangements had an effect
on the level of per capita government expenditures,
payrolls, and full-time-equivalent (FTE) workers.

Choice of Independent Variable

While previous studies have focused on union
density as a possible determinant of government
spending, we focused on the strength of collective
bargaining laws. By examining only union member-
ship, previous analysts implied that a union’s size
alone determines how much influence it has over
public policy. However, government unions exert
strong influence on public-policy decisions because
they enjoy powers not enjoyed by other citizens, not
simply through the size of their membership. For
this reason we believe that the legal framework is a
more suitable indicator of union power.

Furthermore, these two variables are highly cor-
related. Union density tends to be highest where
unions enjoy the strongest powers of compulsion.
We found that changes in the legal environment
account for roughly 80 percent of the variation in
government union density. In practice, the choice
of either variable has little impact on our results.
The strong correlation between legal powers and
union density prevents us from including both vari-
ables simultaneously without creating problems
with multicollinearity.

Choice of Additional Control Variables

We assembled panel data for each state and year
from 1957 through 2011. We included controls for
factors other than union power that could affect
government financial decisions. The difficulty in
obtaining annual state-level data back to 1957 lim-
ited our choice of control variables. We considered,
but could not find enough data for, controls for the
unemployment rate, poverty rates, and racial and
linguistic demographics. Each of these variables
could influence government spending by increas-
ing the demand for government services. We instead
used the number of FTE workers employed in state
and local welfare divisions as a proxy for variations
in the demand for government services.

We also included controls for a two-period lag of
the log of state population, the log of personal dis-
posable income, right-to-work status, the political
party in power in the governor’s office, and a second-
order polynomial time trend.

Both population and per capita personal income
can significantly affect government expenditures.®
Controlling for personal income per capita accounts
forindividual state economic conditions, such as state
costs of living and economic growth. The two-period
lagged growth rate of state population helps to control
for growth in the demand for infrastructure spending
and other public services and for a growing tax base.
We use lagged data because government budgets and
expenditures do not vary immediately with changes
in population. Generally, the increased demands of
population growth take time to change state and local
government budgets. Population changes in the cur-
rent year do not usually influence the current year’s
budget. Moreover, we normalized the dependent
variables into per capita figures. Including the cur-
rent period’s population as a control variable could
lead to complications from regressing on an identity.
We chose a two-year lag because some states do not
set budgets on an annual basis and because statisti-
cal tests showed that longer lags did little to explain
variation in the dependent variables.

Researchers have, unsurprisingly, found that the
political preferences of the electorate affect gov-
ernment spending decisions. To account for this,
we include a dummy variable that has the value of
1 when a Democrat holds the governor’s office. We
also include dummy variable for whether a state has
a right-to-work law. This variable may have a direct
economic effect, but it also serves as a proxy for pub-
lic attitudes toward unions.

We considered and chose to exclude other con-
trol variables that may appear relevant. For example,
previous studies have controlled for regional factors
(such as whether the state is in the South), population
density, and the overall state and local tax burden.

Regional factors remain constant through time
and are captured by our fixed-effects estimator.
Some previous studies analyzed Southern states
separately because of a perceived “anti-union” cul-
tural value. This might make sense if union density
was our independent variable. However, the legal
environment for government collective bargaining
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varies greatly throughout the country, including
among Southern states. As such, we saw no reason
to isolate Southern states and treat them differently.

Previous studies have analyzed whether popula
tion density affects the size of government, positing
that denser areas have a greater demand for public
services and infrastructure spending. However, while
population density may be an appropriate measure
when comparing municipal expenditures, we believe
it only confuses the results when applied at the state
level. For example, Western states have lower popula-
tion density than the Eastern states, but several West-
ern states have high government spending.

We did not expressly adjust for cost-of-living
differences because our fixed effects estimator
accounts for such state-specific effects. The variable
for personal income per capita also partly accounts
for it; wage differences between states largely reflect
differences in living costs.

Finally, using the tax burden as a control variable
makes little sense when government spending is the
dependent variable: 49 states (all states except Vermont)
have abalanced budget requirement that restricts state-
level spending to the amount of available revenue.

Model
Having selected the appropriate variables, our
model takes the form:

Y, = aty(CBLaw,)+ f(X) + &,

where Y is the level of per capita spending, FTEs,
and payrolls in state 7 at time ¢ in sector k (Total,
State, Local, Police, Other, and Fire). Furthermore,
CBLaw,, is the collective bargaining regime, X, is
the vector of control variables, ¢, is the error term,
and a is a fixed-effects dummy variable.

We normalized all relevant government expendi-
tures, FTE employment levels, and total payrolls by
adjusting them into per capita terms.

We present our results using ordinaryleast squares
(OLS) in columns 1 and 2 of Tables 2-13. Panel data
has the potential to introduce potential complications
that could bias our estimated coefficients and attenu-
ate standard errors, particularly heteroskedasticity,
serial correlation, and cross-sectional dependence.
We corrected for these problems using Driscoll-Kraay
standard errors. Monte Carlo tests have shown that
Driscoll-Kraay standard errors best correct these
problems in panel datasets with large numbers of

panels and large time series.* We present the Driscoll-
Kraay results in columns 3 and 4 of Tables 2-13.

The model also needed to account for possible state-
specificfactors that could affect the variables of interest.
We tested for whether estimators of state-specific fixed
effects or random effects were appropriate, and found
the fixed-effects estimator was the appropriate speci-
fication. The results in columns 2 and 4 of the tables
display these fixed-effects estimators under OLS and
Driscoll-Kraay standard errors, respectively. For the
sake of completeness, we present the random-effects
estimator under OLS standard errors in column 1.

Using a fixed-effects model introduces other
potential complications. It eliminates differences
across states and restricts identifying variation to dif-
ferences within states over time. This may eliminate
valuable identifying information. To address these
concerns, we also ran the models without fixed effects
using pooled data and with the Driscoll-Kraay robust
standard errors (not a random-effects specification).
We present these results in column 3 of Tables 2-13.
The general similarity of the results in column 3 and
column 4 provides evidence that our model is cor-
rectlyidentified. While we present multiple estimates,
our preferred estimates are the Driscoll-Kraay stan-
dard errors with fixed effects in column 4.

We tested for unit roots in our data using the
Levin-Lin-Chu test recommended for use in mod-
erate-sized datasets.?® These tests indicated station-
arity in three of the dependent variables we exam-
ined: (1) local government FTE police employment
per capita; (2) total government FTE police employ-
ment per capita; and (3) real K-12 spending per capi-
ta. The test rejected the null hypothesis of aunit root
for all other dependent variables.

For the sake of presentation, we display only the
regression coefficient on the collective bargaining
variables in Tables 2-13. The full regression results,
obtained using STATA 13, are available upon request.

Data Sources

We obtained historical data on union bargain-
ing powers by state and year from the NBER col-
lective bargaining scale. We updated these data
through 2011. We also compiled data on the date of
the enactment of state right-to-work laws and the
years in which states had Democratic governors. We
obtained state per capita personal income data from
the Bureau of Economic Analysis. We obtained data
on annual state populations from the Census Bureau.
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For our dependent variables, we used different
functional job classifications of real government
spending, FTE employees, and payroll, all normal-
ized by state population. We defined average earn-
ings as the average monthly earnings for employees
within the selected category. These earnings figures
do not include benefits, such as pensions or health
care. In all, our variables include total, state, local,
and specific department (police, fire, teachers, and
other) spending, payrolls, and employment.

We obtained these data from the Census Bureau’s
Annual Survey of State and Local Government Finance.
This annual survey began in 1977, and we merged
it with the Census of Governments survey starting
in 1957. For non-survey years from 1957 to 1977, the
Census Bureau provides estimates of annual values.
We interpolated the remaining missing observations.

We adjusted the dependent and independent
variables for inflation (2009 dollars) using the gross
domestic product (GDP) deflator.

Additional Considerations

One potential limitation on our model is its
implicit assumption that each incremental move-
ment along the NBER scale affects government
expenditure by an equal magnitude.

We attempted a functional form using a separate
dummy variable for each of the eight NBER levels
of collective bargaining. Our coefficients on these
dummy variables were generally statistically insignifi-
cant. This is likely due to the lack of enough variabil-
ity within and across panels for each of these dummy
variables to capture and explain variations within
our dependent variables. For example, 70 percent to
95 percent of the separate state collective bargaining
individual-level dummies are 0. However an F-test of
joint significance was performed for each model. The
F-test returned a p-value of 0.00 for all models. So
while the dummy variables for the NBER bargaining
scale are not individually significant, they are jointly
significant, and we can reject the hypothesis that they
have no effect on the outcome variables. Because of this
result, we followed the precedent within the literature
that uses this 1-8 scale as an independent variable.?*

Nonetheless, we felt compelled to further clarify
the analysis identifying the points along the NBER
scale that have the greatest impact on government
expenditure. Our intuition was that the greatest
impact came from granting compulsory collective
bargaining. We created and tested a new dummy

variable equal to 1 when the collective bargaining
variable was greater than or equal to 5—indicating
mandatory collective bargaining—and equal to O
when the value was 4 or less.

Using this variable in our model produced statis-
tically significant results. In our main results, we
present these results along with the results using the
NBER scale. For the estimates looking at total state
and local government spending across all employ-
ee classes, we created a variable equal to 1 if all five
employee groups had compulsory collective bargain-
ing powers, and 0 if they did not. In this way, we differ-
entiated states giving the strongest powers to govern-
ment unions from those that did not. While this may
seem arestrictive definition, approximately one-third
of all state-year observations fit this classification. In
results not shown, we created a variable summing the
total number of compulsory bargaining laws across
all five employee classes. Using this variable, we found
similar results to those presented in the paper.

Robustness Tests

We tested the robustness of our principal find-
ing—that greater powers for government unions
increase total government spending—to alternative
model specifications.

Semi-Log Model. The first two rows of Appendix
Table A-1 replicate the models used in the final row
of Tables 12 and 13, respectively. They differ only by
examining the log of per capita total state and local
government expenditures as the dependent variable
instead of the level of those expenditures.

Both the NBER collective bargaining scale and the
dummy variable indicating whether a state mandates
collective bargaining for all employee groups show a
statistically significant correlation with higher gov-
ernment spending. The first row of Appendix Table
A-1 shows that under the semi-log specification, a one-
unitincrease in the NBER collective bargaining scale
increases total state and local government spending
between 0.7 percent and 2.1 percent. This implies that
total government spending would increase between 5
percent and 15 percent if a state moved up all seven
units in the NBER scale.®® Our preferred Driscoll-
Kraay fixed-effect estimate implies a 5 percent
increase in total government spending.

The second row of Appendix Table A-1 shows that
states requiring collective bargaining for all employ-
ee groups have 3 percent to 8 percent higher total
spending than states that do not.*¢ The preferred
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APPENDIX TABLE A-1

Robustness Tests of Main Results

M @ 3 (GD)
Additional Driscoll- Driscoll-
Dependent Variable Independent Variable Control Variables OLS RE OLS FE Kraay Kraay FE
Log of Per-Capita NBER Collective 0.00773*  0.00726***  0.0210*** 0.00726***
State and Local Bargaining Scale
Government Spending
(0.00414)  (0.00168)  (0.00176)  (0.00247)
Log of Per-Capita Compulsory Collective 0.0287 0.0272***  0.0812***  0.0272***
State and Local Bargaining for All State/
Government Spending  Local Employees
(0.0248)  (0.00655)  (0.00715)  (0.00819)
Per-Capita State and NBER Collective Census Division 56.96** 55.22*** 95.25*** 55.22**
Local Government Bargaining Scale Specific Time Trends
Spending
(25.16) (14.19) (11.54) (20.80)
Per-Capita State and Compulsory Collective ~ Census Division 335.5** 334.5** 444 67> 334.5%**
Local Government Bargaining for All State/  Specific Time Trends
Spending Local Employees
(144.1) (57.07) (59.44) (71.99)
*p<01 **p<0.05 ***p<0.01 OLS—Ordinary least squares RE—Random effects =~ FE—Fixed effects

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations.
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Driscoll-Kraay fixed-effects specification implies
3 percent greater government spending in these
states, and the result is statistically significant at the
1percent level.

Dropping Control Variables. Appendix Tables
A-2 and A-3 replicate the Driscoll-Kraay with fixed-
effects regression on total government spending
from Tables 12 and 13, respectively. The last col-
umn shows the complete regression results from the
models in Tables 12 and 13. The remaining columns
show the results of iteratively dropping each con-
trol variable in the analysis. Both the analyses using
the NBER collective bargaining scale and manda-
tory collective bargaining for all employee groups
are robust to the exclusion of most control variables.
However, the NBER-scale analysis is not robust to
excluding the time trend from the analysis.

Census Division Specific Time Trends. Given
the necessity of controlling for time trends, we
believe it important to include a time trend. How-
ever, we also explored the robustness of our results
to alternative specifications of the time trend. In the

third and fourth rows of Appendix Table A-1, we rep-
licate the total government spending results from
Tables 12 and 13, using a second-order polynomial
time trend for each census division, rather than a
nationwide time trend. This somewhat reduces the
magnitude of the results, but all coefficients remain
statistically significant at conventional levels.*”

Case Studies Using Synthetic-Control Approx-
imation. The ideal study would have a set of control
states and exactly identical treatment states before
the treatment period and administer the treatment
at exactly the same time. This research design would
provide a truly unbiased treatment effect. As is fre-
quently the case in economics, this has not happened
in the real world. We instead created a synthetic
experiment using the synthetic-control method.

The synthetic-control method is primarily used in
comparative case studies. It uses a data-driven pro-
cedure to create a best-matched counterfactual from
a group of control states that accurately mimics the
treated state in the time period prior to treatment.
The method compares the observed, actual dependent
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APPENDIX TABLE A-2

State and Local Government Spending Per Capita Regressed on
NBER Collective Bargaining Scale, Dropping Control Variables

| Independent Variable: Driscoll-Kraay Fixed Effects, Total Spending

CONTROL VARIABLE DROPPED

@) @ (©)) ) ©) (6)
Democratic Log of 2-Period Lag All
Governor in Per-Capita of LogState  Government | No variables
Variables Right to Work Office Time Income Population Welfare FTE dropped
Collective 120.4*** 118.4*** 68.22 114.9*** 124.0*** 117.3*** 116.9***
Bargaining
Scale for All
Government
Employees
(18.54) (19.03) (45.46) (20.98) (20.63) (19.70) (19.86)
Democratic 44.75 68.85 42.23 55.70 40.42 43.04
Governor in
Office
(43.19) (48.37) (41.67) (40.98) (42.04) (42.58)
Time 46.65* 48.88* 53.09*** 54.45** 49.00* 48.57*
(25.44) (25.63) (4.735) (23.08) (25.54) (25.67)
Time Squared 1.589*** 1.570*** 1.549*** 1.520*** 1.561*** 1.571*
(0.176) (0.179) (0.0906) (0.163) (0.181) (0.178)
Log of Per-Capita 147.5 117.3 5,957*** -4.151 178.1 133.7
Income
(680.3) (682.6) (501.8) (638.4) (662.2) (684.5)
2-Period Lag of -5.80e-06 -8.97e-06 6.48e-05*** -7.91e-06 -7.99e-06 -7.43e-06
Log State Pop
(9.04e-06) (9.00e-06) (1.17e-05) (8.30e-06) (9.11e-06) (9.07e-06)
All Government 0.00523 0.00509 -0.0133** 0.00579** 0.00530* 0.00547
Welfare FTE
(0.00318) (0.00321) (0.00565) (0.00287) (0.00299) (0.00333)
Right to Work -233.0 -383.9*** -229.2 -153.2 -220.4 -226.6
(167.8) (137.5) (165.3) (158.2) (160.2) (163.9)
Constant 162.9 565.6 -55,072*** 1,628+ 1,545 -29.51 379.0
(6,312) (6,324) (4,878) (129.0) (5914) (6,142) (6,349)
Observations 2,650 2,650 2,650 2,650 2,750 2,650 2,650
Number of 50 50 50 50 50 50 50
Groups
R squared 0.918 0.918 0.857 0.918 0.917 0.918 0.918
*p<01 **p<0.05 ***p<0.01 FTE—Full-time employee equivalent

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations.
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APPENDIX TABLE A-3

State and Local Government Spending Per Capita Regressed on Compulsory
Collective Bargaining for All State/Local Employees, Dropping Control Variables

| Independent Variable: Driscoll-Kraay Fixed Effects, Total Spending

CONTROL VARIABLE DROPPED
m @ 3 @) o) (6)
Democratic Log of 2-Period Lag All
Governor in Per-Capita of Log State  Government | No variables

Variables Right to Work Office Time Income Population Welfare FTE dropped
Compulsory 583.8*** 578.0*** 511.9** 569.8*** 592.1*** 572.9*** 572.5%**
Collective
Bargaining for
All Government
Employees

(119.9) (122.7) (200.0) (131.2) (122.5) (125.9) (125.8)
Democratic 38.48 56.80 36.71 55.47 34.33 3717
Governor in
Office

(44.58) (47.93) (42.63) (41.52) (43.36) (43.84)
Time 55.07** 56.69** 58.45*** 63.66*** 56.92** 56.28**

(25.69) (25.55) (6.008) (23.41) (25.55) (25.68)
Time Squared 1.500%** 1.486*** 1.479*** 1.416*** 1.476*** 1.489***

(0.185) (0.185) (0.110) (0.170) (0.187) (0185)
Log of Per-Capita 75.55 52.12 5,910*** -98.60 115.3 6772
Income

(685.9) (684.3) 477.1) (652.0) (666.2) (687.6)
2-Period Lag of -1.96e-05**  -2.20e-05**  5.49e-05***  -2.07e-05** -2.12e-05** | -2.06e-05**
Log State Pop

(8.54e-06) (8.34e-06) (1.45e-05) (7.95e-06) (8.43e-06) (8.41e-06)
All Government 0.00590* 0.00576* -0.0131** 0.00624** 0.00597* 0.00608*
Welfare FTE
(0.00322) (0.00323) (0.00576) (0.00300) (0.00302) (0.00336)
Right to Work -184.7 -299.1* -180.3 -98.16 -172.9 -179.3
(173.6) (155.2) (170.8) (165.2) (165.2) (169.0)

Constant 1,130 1,443 -54,458*** 1,896*** 2,654 828.8 1,265

(6,354) (6,321) (4,732) (102.5) (6,028) (6,164) (6,362)
Observations 2,650 2,650 2,650 2,650 2,750 2,650 2,651
Number of 50 50 50 50 50 50 51
groups
R squared 0.920 0.920 0.859 0.920 0.918 0.920 092

*p<01 **p<0.05 ***p<0.01 FTE—Full-time employee equivalent

Note: Figures in parenthesis are standard errors.
Source: Heritage Foundation calculations.
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variable data (for instance, per capita spending) in
the post-treatment period with the created, unob-
served synthetic-control observations from the best-
matched group of control states in an attempt to pro-
vide a relevant counterfactual to understand what
overall effect the treatment (such as a collective bar-
gaining policy change) had on the treated state.

For the purposes of this analysis, the best possi-
ble treatment groups are states that mandated com-
pulsory collective bargaining for all five employee
classes simultaneously. In total, 10 states passed
compulsory laws for all five employee groups at the
same time: New York (1967), Washington (1968),
New Jersey (1968), Oregon (1969), Hawaii (1970),
South Dakota (1970), Minnesota (1971), Montana
(1973), Florida (1974), and Ohio (1984).

We compared these states with a control group of
states that either never had any compulsory laws or
have never had more than two compulsory collective
bargaining laws at a time. (We attempted to use a con-
trol group made up of states never exposed to com-
pulsory collective bargaining laws, but were unable to
make relevant synthetic-control groups for any of our
10 treatment states.) Appendix Table A-4 provides
the complete list of control states and the number of
employee categories with compulsory bargaining.

Among the treated 10 states, we were able to cre-
ate four synthetic-control matches that accurately
reflected the traits of the treated units in the pre-
treatment period. While we would have preferred to
examine more states, the data-driven procedure ofthe
synthetic-control method statistically determined
whether a state was a good candidate for analysis.

We could not create a statistically representative
match in the other six states with the available pool
of control states. When tested, the six states pro-
duced root mean square prediction errors (RMSPEs)
ranging from two- to seven-times higher than our
best fitting model, New Jersey.

State legislatures typically pass legislation in the
middle of the year, and the legislation usually takes
effect several months later. For example, the New
York legislature passed the Taylor Law requiring col-
lective bargaining in the state and local government
in April 1967. The law took effect in September 1967.
For the purposes of our analysis, we considered the
treatment to begin in the first full year after the col-
lective bargaining law passed.*® This avoids conflat-
ing inaction before the law takes effect with the law
having no effect. Following Abadie, Diamond, and

APPENDIX TABLE A-4

Control States in the Synthetic
Control Analysis, and Number of
Compulsory Bargaining Laws in
Each State

Alabama 0 Georgia 1
Arizona 0 Indiana 1
Arkansas 0 Kansas 1
Louisiana 0 Missouri 1
Mississippi 0 North Dakota 1
North Carolina 0 Tennessee 1
South Carolina 0 Utah 1
Texas 0 Wyoming 1
Virginia 0 |daho 2
West Virginia 0 Kentucky 2
Colorado 1 Maryland 2

Source: Heritage Foundation calculations.
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Hainmueller’s pioneering work on synthetic con-
trol case studies, we constructed synthetic control
matches for a decade following the initial passage of
the collective bargaining law.?* They explain that a
decade is “a reasonable limit on the span of plausible
prediction” under the synthetic-control method.*°

For each state we constructed our synthetic-con-
trol match on the level of per capita state and local
government spending one, five, and 10 years before
the treatment took effect, the log of real GDP per
capita, the log of real personal income per capita, the
log of state population, and the average strength of
all collective bargaining laws in place.

Charts 2 through 5 present the results of these
synthetic control analyses. In each state, govern-
ment spending grew faster in the actual state that
required collective bargaining than in the synthetic
state that did not.

To test for statistical significance, we conducted
placebo tests. This involved replicating the synthetic
experiment on states that did not change their collective
bargaininglaws. We compared the difference between
the synthetic and actual states from these placebo runs
with the difference for the states that changed their col-
lective bargaining laws. Charts 2 through 5 also display
the placebo tests for each of the states under analysis.
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APPENDIX TABLE A-5

State Weights for Synthetic Control Matches

Control States New Jersey New York Ohio South Dakota
Alabama 0 0 0 0.18
Arizona 0 0 0 0
Arkansas 0 0 0 0
Colorado 0.045 0 0 0
Georgia 0 0 0 0
Idaho 0 0 0 0.378
Indiana 0.611 0 0.202 0
Kansas 0 0 0 0
Kentucky 0 0 0 0
Louisiana 0.142 0 0 0
Maryland 0.201 0.305 0.122 0.038
Mississippi 0 0 0 0.13
Missouri 0 0 0 0
North Carolina 0 0 0 0
North Dakota 0 0 0 0.155
South Carolina 0 0 0 0
Tennessee 0 0 0 0
Texas 0 0 0.564 0
Utah 0 0 0 0
Virginia 0 0 0 0
West Virginia 0 0 0 0
Wyoming 0 0.695 0.112 0.119

Source: Heritage Foundation calculations.
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Both New Jersey and New York showed statisti-
cally significant increases in government spending.
The difference between the actual and synthetic real
per capita government spending grew at a faster rate
in those states than in any of the placebo tests. Real
per capita state and local government spending grew
faster in Ohio and South Dakota than in their syn-
thetic states, but these differences were not statisti-
cally significant.

Appendix Table A-5 shows the weights on each
state used in the synthetic control matches. Appen-
dix Table A-6 shows how closely the syntheti