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 n Unions do not provide the 
increased overall living standards 
for workers that they claim as 
a reason to compel non-union 
workers to pay union dues.

 n State right-to to-work (RTW) 
laws protect the freedom of non-
union workers to decide whether 
or not a labor union deserves 
their financial support.

 n A flawed study by the union-
backed Economic Policy Insti-
tute claimed that state RTW 
laws reduced overall wages for 
workers, but correctly account-
ing for cost-of-living differences 
among states shows that private 
sector workers overall have the 
same real wages in RTW states 
as other in states. Furthermore, 
RTW states have considerably 
lower rates of unemployment.

Abstract
Unions and the many politicians who support them believe that in-
creasing union membership would raise workers’ wages. They argue 
that unions benefit workers so much that the government should force 
workers to pay union dues. However, unions act as labor monopolies 
that slightly reduce overall living standards. Unions can only increase 
their members’ wages by restricting employment opportunities for 
non-union workers. To empirically assess whether unions raise wages, 
this paper compares cost-of-living-adjusted wages between right-to-
work states and states that force workers to pay union dues. Private-
sector workers earn statistically indistinguishable real wages in both 
states. Right-to-work laws are associated with slightly lower wages for 
government employees—and significantly lower unemployment rates 
overall. Earlier union-backed studies that came to the opposite conclu-
sion did so by only partially controlling for differences in cost of living. 
Unions do not provide general economic benefits that would justify 
forcing workers to pay union dues.

Unions do not provide general economic benefits to non-union 
workers that could justify forcing non-union workers to pay 

union dues. The National Labor relations Act provides that a major-
ity of workers in a bargaining unit of a company may elect to have a 
union represent all the unit’s workers, whether they are members 
of the union or not, in negotiations with company management. In 
half the states, the union can extract compulsory union dues from 
all workers in the unit, even if they are not union members. In the 
other half of the states, known as right-to-work (rTW) states, the 
non-union workers have the freedom individually to decide for 
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themselves whether or not the labor union deserves 
their financial support. evidence shows that unions 
do not provide general economic benefits that would 
justify forcing workers who are not members of a 
union to pay union dues.

A deeper look at the evidence shows that unions 
do not increase wages overall. Unions function 
as labor monopolies: They raise wages for their 
members by reducing employment opportunities 
for non-union workers. As the U.S. economy has 
become more competitive, unions have lost most 
of their power to do this. recent studies have found 
that workers who vote to unionize earn no more 
than workers who remain non-union. Union dues 
do not purchase higher wages.

right-to-work laws present an interesting eco-
nomic test of whether unions raise average wages. 
Unions have considerably fewer members in rTW 
states. If these states have lower wages, it could 
suggest that unions increase overall living stan-
dards. However, if their real wages are no different, 
it strongly suggests they do not.

recently, the union-backed economic Policy 
Institute (ePI) published a report arguing that rTW 
laws do, in fact, reduce wages. They argue that other-
wise comparable workers have 3 percent lower real 
wages in states with voluntary dues.

The Heritage Foundation’s Center for Data Anal-
ysis (CDA) replicated this study and found that ePI 
only partially controlled for cost-of-living differ-
ences among states. Using ePI’s preferred model, 
but fully controlling for cost-of-living differences, 
shows that private-sector workers have the same 
purchasing power in rTW as in non-rTW states. 
right-to-work laws do appear to slightly reduce the 
pay of government employees, possibly by reducing 
their ability to elect sympathetic politicians. Fur-
ther, workers in rTW states have one percentage 

point lower unemployment rates. Unions do not 
provide broad-based economic benefits that justify 
forcing workers to purchase their services.

Unions and Wages
The ePI is a union-backed think tank with a 

board of directors chaired by AFL-CIo President 
richard Trumka.1 Nine other senior union officials 
sit on ePI’s board.2

ePI studies argue that the decline of union mem-
bership since the 1970s has depressed wages and that 
rTW laws lower workers’ pay.3 The ePI has argued 
strongly that union members earn more than non-
union workers and that, if unions can raise wages 
for their members, expanding union representation 
would give many workers a raise.4 on this theory—that 
the actions of unions deliver economic benefits to non-
union workers that justify compelling non-union 
workers to pay dues to the union—some politicians 
have voted to take away the freedom of non-union 
workers to decide individually for themselves whether 
or not the labor union deserves their financial support. 

A deeper look at the evidence shows that unions 
do not promote general prosperity that justifies 
compelling non-members to pay dues to unions.

Unions as Labor Monopolies
The argument that unions raise average wages 

runs contrary to economic theory. In economic 
terms, unions function as labor monopolies or car-
tels: They try to control the supply of labor in an 
industry in order to drive up its price—wages. As with 
any monopoly, the benefits to union members come 
at the cost of greater losses to the rest of society.5

The United Auto Workers (UAW) union illustrates 
this dynamic. In the 1930s and 1940s, the UAW orga-
nized the entire U.S. auto industry. The union used its 
monopoly to impose expensive compensation packag-

1. The Economic Policy Institute describes itself as “a nonprofit, nonpartisan think tank created in 1986 to  include the needs of low- and middle-
income workers in economic policy discussions,” http://www.epi.org/about/ (accessed November 5, 2014)..

2. The Economic Policy Institute receives 26 percent of its funding from labor unions. Ten of the EPI board members are either presidents or senior 
officials of labor unions, including the chairman, Richard Trumka. Economic Policy Institute, “About,” http://www.epi.org/about/ (accessed 
August 20, 2015), and Economic Policy Institute, “Board of Directors,” http://www.epi.org/about/board/ (accessed August 20, 2015).

3. See, for example, Lawrence Mishel, “Unions, Inequality, and Faltering Middle-Class Wages,” Economic Policy Institute, August 29, 2012, 
http://www.epi.org/publication/ib342-unions-inequality-faltering-middle-class/ (accessed August 20, 2015).

4. See, for example, Frank Levy, Richard B. Freeman, and Lawrence Mishel, “The Employee Free Choice Act Is Needed to Restore Balance in the 
Labor Market,” Economic Policy Institute, February 24, 2009, 
http://www.epi.org/publication/prominent_economists_call_for_passage_of_the_employee_free_choice_act/ (accessed August 20, 2015).

5. George Borjas, Labor Economics, 3rd ed. (Columbus, OH: McGraw-Hill, 2005), pp. 413–415.
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es on the Detroit automakers. Until the 2008 financial 
crisis, UAW members received more than $70 an hour 
in wages and benefits.6

The UAW’s monopoly on auto labor also meant high-
er prices and fewer jobs in the auto industry—and lower 
wages outside it. Its contracts added about $800 to the 
cost of every Detroit vehicle—costs that the automak-
ers passed on to consumers.7 This left most consumers 
with less money to spend on other goods and services—
and priced a new vehicle out of reach for some fami-
lies. Consequently, the automakers sold fewer cars and 
needed fewer workers, as did their (potentially non-
union) suppliers in the steel, plastic, and other indus-
tries. The workers who would have been employed 
in those sectors worked elsewhere, slightly reducing 
wages in other industries.8 The UAW made American 
drivers and non-UAW workers poorer.

on the whole, economists find that the harm to non-
union workers outweighs the economic gains to union 
members.9 Workers have the right to unionize if they 
so choose. Nonetheless, increasing U.S. union mem-
bership would slightly reduce overall living standards.

Empirical Evidence
empirical evidence also finds little financial benefit 

to unionizing. Increased competition has cost unions 
most of their monopoly power. Consequently, they no 
longer have much ability to raise wages. The average 
union member earns more than the average non-union 
member—but this appears to happen because unions 
organize companies that  pay higher wages to begin with.

6. James Sherk, “Auto Bailout Ignores Excessive Labor Costs,” Heritage Foundation WebMemo No. 2135, November 19, 2008,  
http://www.heritage.org/research/reports/2008/11/auto-bailout-ignores-excessive-labor-costs. Many in the media claim that the $70 per 
hour figure included the legacy cost of previous retirees. It did not. It included the discounted value of future retirement and health benefits 
that current workers earned while on the job. See James Sherk, “UAW Workers Actually Cost the Big Three Automakers $70 an Hour,” 
Heritage Foundation WebMemo No. 2162, December 8, 2008,  
http://www.heritage.org/research/reports/2008/12/uaw-workers-actually-cost-the-big-three-automakers-70-an-hour.

7. Center for Data Analysis calculations were based on an average $30 per hour difference in compensation costs in 2006 for hourly employees 
in the Big Three over an average of 30 hours per unit, with hourly employees making up 73 percent of all U.S. employees, as well as union 
contracts adding an additional two hours per unit to construction times at General Motors relative to Toyota. See Sherk, “Auto Bailout 
Ignores Excessive Labor Costs”; Sherk, “UAW Workers Actually Cost the Big Three Automakers $70 an Hour”; U.S. Securities and Exchange 
Commission, “General Motors Corporation: Annual Report Pursuant to Section 13 or 15(d) of the Securities Exchange Act of 1934 for the Year 
Ended December 31, 2006,” 
http://www.sec.gov/Archives/edgar/data/40730/000095012407001502/k11916e10vk.htm (accessed February 26, 2015); and news release, 

“The HARBOUR Report: 2007 North America Press Release,” HARBOUR Consulting, 2007, 
http://www.autonews.com/assets/PDF/CA2018861.PDF (accessed August 20, 2015).

8. These are known as “crowding” and “complements” models. In the crowding model, the reduction of jobs in the union sector pushes workers 
into the non-union sector, lowering their wages. In the complements model, reduced demand for the goods of unionized companies because 
of higher prices also reduces the demand, and hence, wages for non-union workers, whose jobs are connected to that sector (such as 
suppliers to the unionized industry).

9. Borjas, Labor Economics, pp. 413–415.

Academic Study Change Standard 
Error 

Freemand and Kleiner (1990) 0.07** –0.03

LaLonde et al. (1996) 0.001 0.015

DiNardo and Lee (2004) –0.016 0.015

Frandsen (2014)
All employees –0.025*** –0.006

Frandsen (2014) 
Employees remaining 0.003 0.016

TAbLe 1

Wage Changes at Companies 
that Unionize

**Statistical signifi cance at the 5 percent level. 
***Statistical signifi cance at the 1 percent level.
Note: Figures are expressed in log points. These can be 
approximately translated into percentage point changes in wages 
after unionization.  
Sources: Robert J. Lalonde, Gerard Marschke, and Kenneth Troske, 
“Using Longitudinal Data on Establishments to Analyze the Eff ects 
of Union Organizing Campaigns in the United States,” Annales 
d’ Economie et de Statistique, Vol. 41-42 (January–June 1996), pp. 
155–185; Richard B. Freeman and Morris M. Kleiner, “The Impact 
of New Unionization on Wages and Working Conditions,” Journal 
of Labor Economics, Vol. 8, No. 1 (January 1990), pp. S8-25; John 
DiNardo and David S. Lee, “Economic Impacts of New Unionization 
on Private Sector Employers: 1984-2001,” The Quarterly Journal 
of Economics, Vol. 119, No. 4 (November 2004), pp. 1383-1441; 
Brigham Frandsen, “The Surprising Impacts of Unionization: 
Evidence from Matched Employer-Employee Data,” Working Paper, 
December 24, 2014.

BG 3051 heritage.org
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Union organizers disproportionately target large, 
high-productivity companies.10 These companies also 
pay above-average wages. many economists have ana-
lyzed whether unionizing causally increases wages. 
These studies compare pay at companies where work-
ers vote to unionize with pay at similar companies 
whose workers vote against unionizing. These studies 
find little effect of unionizing on wages. Table 1 sum-
marizes the results of the most recent studies.

one early study comparing 124 firms suggested 
that unionizing raised pay 7 percent.11 Further studies 
examining more firms found no statistically detect-
able effect.12 researcher brigham Frandsen discov-
ered a source of bias in these earlier studies. He cor-
rected it and examined virtually every firm whose 
employees voted on unionizing since 1980. He found 
that average pay falls 2.5 percent at newly organized 
firms.13 This surprising result occurs because many 
highly paid workers quit their jobs after their com-
panies unionize—reducing average wages. Frandsen 
found that unionizing had no effect on pay for work-
ers who stayed with their firm. Such limited effects on 
wages seem a weak justification for forcing workers 
to pay union dues.

Pay and Productivity. Productivity has a much 
bigger impact on pay than does union power. In the 
post-war era, workers’ compensation growth has closely 
tracked productivity growth—and had little relation-
ship with union membership. Chart 1 shows this visually.

From 1948 to 1973, both pay and productivity 
grew at almost 3 percent a year, while union densi-
ty fell by one-fifth. over the next two decades, pro-
ductivity growth dropped to 1.4 percent a year. Pay 
growth similarly fell to 1.2 percent annually. During 
this time union membership continued to decline.

In the late 1990s and early 2000s, productivity 
returned to 3 percent annual growth. Union density 

continued to fall. Compensation growth did not. It 
followed productivity growth and surged to almost 3 
percent a year. From 2004 onward, both productiv-
ity and pay growth have slumped, as has union mem-
bership. Workers’ pay rises when they become more 
productive—not when unions have more power. Pol-
icymakers who want to increase wages should look 
for ways to help workers become more productive or 
use their existing skills more effectively.

Right-to-Work Laws
right-to-work laws present a natural econom-

ic test of unions’ economic impact. The National 
Labor relations Act (NLrA) allows unions to nego-
tiate contracts that require companies to fire work-
ers who do not pay union dues. The NLrA also 
allows right-to-work laws that prohibit these provi-
sions. Twenty-five states have passed right-to-work 
laws, and have voluntary union dues. Workers in 
non-rTW states must pay dues or they will be fired. 
Unsurprisingly, unions have far more members in 
non-rTW states.

If unions raise living standards, workers in non-
rTW states should have higher wages, after control-
ling for other factors like education and living costs. 
If states with compulsory dues do not have higher 
wages, this strongly suggests that expanding union 
membership does little to raise living standards.

Right-to-Work States Have Lower Living Costs. 
examining this question is more complicated than it 
might appear. Unions often point out—accurately—
that average wages in right-to-work states are below 
those in non-rTW states.14 but right-to-work states 
also have below-average living costs. virtually the 
entire South has passed rTW; no Northeastern states 
have. The Northeast has higher costs of living and 
higher average wages; the South has lower living costs 

10. Emin Dinlersoz, Jeremy Greenwood, and Henry Hyatt, “Who [sic] Do Unions Target? Unionization Over the Life-Cycle of U.S. Businesses,” 
National Bureau of Economic Research Working Paper No. 20151, May 2014, 
http://www.jeremygreenwood.net/papers/dgh.pdf (accessed August 20, 2015).

11. Richard B. Freeman and Morris M. Kleiner, “The Impact of New Unionization on Wages and Working Conditions,” Journal of Labor Economics, 
Vol. 8, No. 1 (January 1990), pp. S8–25.

12. Robert J. Lalonde, Gerard Marschke, and Kenneth Troske, “Using Longitudinal Data on Establishments to Analyze the Effects of Union 
Organizing Campaigns in the United States,” Annales d’ Economie et de Statistique, Vol. 41–42 (January–June 1996), pp. 155–185, and John 
DiNardo and David S. Lee, “Economic Impacts of New Unionization on Private Sector Employers: 1984–2001,” The Quarterly Journal of 
Economics, Vol. 119, No. 4 (November 2004), pp. 1383–1441.

13. Brigham Frandsen, “The Surprising Impacts of Unionization: Evidence from Matched Employer-Employee Data,” Working Paper, 
December 24, 2014.

14. Wisconsin State AFL-CIO, “PETITION: Stop RTW in Wisconsin,” December 16, 2014, 
http://wisaflcio.typepad.com/wisconsin-state-afl-cio-blog/2014/12/stop-rtw.html (accessed August 21, 2015).



5

BACKGROUNDER | No. 3051
November 9, 2015  

and lower wages. The higher wages in non-rTW states 
do not necessarily purchase more goods and services.

Figure 1 shows this visually. It displays average 
living costs from 2010 to 2013 for each U.S. state. The 
values show how much more or less goods and ser-
vices cost in particular states relative to the U.S. aver-
age. For example, New Yorkers pay 15 percent more 
than the average American, and Alabamians pay 12 
percent less.

All but one state with living costs above the 
national average impose compulsory dues. Con-
versely, 16 of the 20 states with the lowest costs of 
living have rTW laws.

Wages move one-to-one with cost-of-living dif-
ferences, after accounting for worker character-
istics and local amenities.15 Consequently, econo-

mists need to account for differences in living costs 
when examining how right-to-work laws affect real 
wages.16

Previous Research on Right to Work and Wages. 
most economists who account for cost-of-living differ-
ences find that right-to-work laws have little effect on 
real pay. William moore summarizes the academic lit-
erature and concludes:

The empirical evidence accumulated in the 1970s 
and 1980s indicates that rTW laws do not have 
strong lasting effects on wages. most research-
ers find that rTW laws have no impact on union 
wages, nonunion wages, or average wages in 
either the private or public sector.17

15. John Winters, “Wages and Prices: Are Workers Fully Compensated for Cost of Living Differences?” Regional Science and Urban Economics, Vol. 39, 
No. 5 (September 2009), pp. 632–643.

16. Real wages are wages that are adjusted for differences in purchasing power. The term is usually used to indicate adjusting for inflation and the 
decreasing value of a currency over time. However, the term is equally applicable to differences in living costs across geographic areas. A dollar 
buys fewer goods and services in New York City than it does in Iowa, just as a dollar buys fewer goods and services in 2015 than it did in 1985.

17. William J. Moore, “The Determinants and Effects of Right-to-Work Laws: A Review of the Recent Literature,” Journal of Labor Research, No. 19 
(Summer 1998), pp. 445–469.

 1948 to 1973  1973 to 1995  1995 to 2004  2004 to 2014

CHART 1

Compensation Tied More Closely to Productivity than Union Power 

heritage.orgBG 3051

Sources: Data for 1930–1980: U.S. Department of Labor, assorted labor union reports/Haver Analytics. These figures exclude employee 
associations. Data for 1977–2014: Barry T. Hirsch and David A. Macpherson, “Union Membership and Coverage Database from the Current 
Population Survey,” Unionstats.com, http://www.unionstats.com (accessed February 23, 2015), and U.S. Department of Labor, Bureau of Labor 
Statistics. Data was interpolated for 1982. Bureau of Labor Statistics, "Labor Productivity and Costs," Non-farm business sector. Figures adjusted 
for inflation using the implicit price deflator.
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Forced
Dues States

Cost-of-
Living Index Rank

Right-to-Work
States

District of Columbia 1.179 1
Hawaii 1.169 2

New York 1.152 3
New Jersey 1.145 4
California 1.131 5
Maryland 1.109 6

Connecticut 1.090 7
Massachusetts 1.075 8
New Hampshire 1.059 9

Alaska 1.057 10
Washington 1.031 11-t

1.031 11-t Virginia
Delaware 1.019 12
Colorado 1.016 13

Illinois 1.009 14
U.S. Average 1.000 15

Vermont 1.001 16
0.992 17 Nevada
0.990 18 Florida

Rhode Island 0.988 19
Oregon 0.986 20

Pennsylvania 0.985 21
0.978 22 Arizona

Maine 0.975 24
Minnesota 0.974 25

0.971 26 Utah
0.964 27 Texas
0.961 28 Wyoming

New Mexico 0.950 29
0.945 30 Michigan

Montana 0.940 31
0.933 32 Idaho
0.931 33 Wisconsin
0.920 34 Georgia
0.915 35-t North Carolina
0.915 35-t Indiana
0.912 36 Louisiana
0.906 37 South Carolina
0.905 38–t Kansas
0.905 38–t Tennessee
0.904 39 Nebraska
0.903 40 North Dakota
0.899 41 Iowa
0.897 42 Oklahoma

Ohio 0.896 43
Missouri 0.889 44
Kentucky 0.888 45

West Virginia 0.885 46
0.879 47 Alabama
0.876 48-t South Dakota
0.876 48-t Arkansas
0.867 49 Mississippi

FIGUre 1

Most Expensive States to Live 
in Are Forced-Dues States

Nine states and the District of Colum-
bia with forced dues hold the 10 highest 
positions when ranking cost of living. 
Conversely, right-to-work states have 11 
of the 15 lowest positions.

Note: The average for all U.S. states is 1.00. States with right-
to-work laws are marked in green. Indiana and Michigan 
passed RTW laws and 2012, and Wisconsin passed a RTW 
law in 2015. These states are denoted as RTW states on this 
graph. This chart does not refl ect the fact that 12 Kentucky 
counties have passed local RTW laws.
Source: Heritage Foundation calculations using Bureau of 
Economic Analysis data on the Regional Price Parity index for 
all goods and services. The fi gures average the index values 
between 2010 and 2013 for each U.S. state.

BG 3051 heritage.org
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W. robert reed re-examined the question and 
found that—after controlling for economic condi-
tions when states passed right-to-work laws—work-
ers in rTW states have higher wages than in states 
with compulsory union dues.18

more recently, economic Policy Institute research-
ers came to the opposite conclusion. In a 2011 report, 
elise Gould and Heidi Shierholz used regression anal-
ysis to compare workers in right-to-work states and 
states with mandatory union dues. They found that 
controlling for living costs only partially closes the 

wage gap between rTW and non-rTW states. They 
concluded that comparable workers earn approximate-
ly 3 percent lower real wages in right-to-work states.19

In 2015 testimony before the Wisconsin legisla-
ture, this author replicated Gould and Shierholz’s 
study and found problems with that analysis.20 
Sherk found that the Gould and Shierholz model did 
not fully control for living costs, and suffered from 
biases caused by measurement error. Sherk also 
argued that Gould and Shierholz included improp-
er control variables. Sherk adopted an alternative 

18. W. Robert Reed, “How Right-To-Work Laws Affect Wages,” Journal of Labor Research, Vol. 24, No. 4 (October 2003), pp. 713–730.

19. Heidi Shierholz and Elise Gould, “The Compensation Penalty of ‘Right-to-Work’ Laws,” Economic Policy Institute Issue Brief No. 299, February 
17, 2011, http://www.epi.org/publication/bp299/ (accessed August 21, 2015).

20. James Sherk, “How Unions and Right-to-Work Laws Affect the Economy,” testimony before Committee on Labor and Government Reform, 
Wisconsin Senate, February 24, 2015, 
http://www.heritage.org/research/testimony/2015/how-unions-and-right-to-work-laws-affect-the-economy.
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* Twelve counties in Kentucky have passed local right-to-work ordinances, and another six 
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Source: National Right to Work Committee, “State Right to Work Timeline,” 2015,
https://nrtwc.org/facts-issues/state-right-to-work-timeline-2/ (accessed August 28, 2015). 
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model specification correcting for these problems 
and found no difference in real wages between rTW 
and non-rTW states.

In a recent report, Gould and a new co-author, 
William Kimball, respond to these criticisms. They 
argue that only “non-standard specifications of 
wage equations can move the estimated rTW pen-
alty to statistical insignificance.… [T]he regression 
specification that Sherk (2015) constructs to find no 
rTW wage differential looks deeply data-mined.”21 
Table 2 reproduces their main findings.

As Table 2 shows, Gould and Kimball find that 
average wages are approximately 13 percent lower in 
right-to-work states.22 Controlling for demographic 
factors and labor-market factors reduces that gap to 
approximately 9 percent. After adding living costs 

and state unemployment rates as control variables, 
the gap remains a statistically significant 3.2 percent. 
on this basis Gould and Kimball conclude right-to-
work laws lower wages 3 percent. Unions have used 
this finding to argue that legislators in missouri and 
other states should force workers to pay union dues.

A Response to the Critics
Gould and Kimball accuse Sherk of “extensive 

searching for the model that produces the result he 
wants.” Data-mining is often a legitimate concern. 
econometricians can frequently find some combi-
nation of control variables that produces a desired 
result. To demonstrate that such data-mining does 
not drive the CDA’s results this Backgrounder adopts 
the same control variables as Gould and Kimball.

21. Elise Gould and Will Kimball, “‘Right-to-Work’ States Still Have Lower Wages,” Economic Policy Institute Briefing Paper No. 395, April 22, 2015, 
http://www.epi.org/publication/right-to-work-states-have-lower-wages/ (accessed August 21, 2015).

22. Gould and Kimball, and this Backgrounder, report the coefficients on a dummy variable in a semi-log regression. This is approximately equal to the 
percentage change in that variable. The percentage change in log wages is related to the coefficient on the dummy variable through the formula 
% change = eβ – 1, where e is the mathematical constant and β is the coefficient on the dummy variable in the semi-log regression. However, for 
small values of β, the coefficient on the dummy variable will closely approximate the percentage change. See Robert Halvorsen and Raymond 
Palmquist, “The Interpretation of Dummy Variables in Semilogarithmic Equations,” The American Economic Review, Vol. 70, No. 3 (1980), pp. 
474–475. For values of 3.4 percent and less, the difference in log point and the percentage difference are identical up to one decimal point. To 
ease interpretation this paper refers to the regression coefficients as percent differences although that is not precisely correct.

Members-Only Unions 
Unions often complain that rTW forces them to represent non-members free of charge. However, 

federal law allows unions that have majority support in the workplace to negotiate “members-only 
contracts,” whose terms apply only to dues-paying members. 

Shortly after Congress passed the NLrA, the Supreme Court ruled on a case in which the 
International brotherhood of electrical Workers formed a union representing 80 percent of the 
workers at a New York electrical utility. The National Labor relations board challenged its legality. The 
U.S. Supreme Court rejected this challenge, holding that the NLrA permits non-exclusive contracts 
covering only union members.* This decision remains good law, and the Supreme Court subsequently 
upheld its validity after the Taft–Hartley amendments to the NLrA in 1947.** Unions choose whether 
to negotiate as the exclusive representatives of all workers—including those who do not pay dues—or to 
represent only dues-paying members. 

Unions almost always choose exclusive representation because it gives them more bargaining 
leverage over employers. most employers would prefer to negotiate with members-only unions for 
exactly that reason. Whether they fi nd it advantageous or not, the law permits unions that do not want 
to represent non-members to stop doing so. 

*. Consolidated Edison Co. vs. NLRB, 305 U.S. 197 (1938).

**. Retail Clerks v. Dry Lion Goods, 369 U.S. 17 (1962). 
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This Backgrounder replicates their work and demon-
strates that two analytical choices drive their conclu-
sion that right-to-work laws lower wages: (1) using an 
econometric model that only partially controls for living 
costs, and (2) examining private-sector and government 
employees together instead of separately. Correcting 
for these problems shows that right-to-work laws have 
no statistically significant effect on real private-sector 
wages. State and local government employees do earn 
approximately 5 percent less in right-to-work states.

CDA analysts still consider some of ePI’s economic 
control-variable choices to be problematic. Appendix b 
shows results using the CDA’s preferred model. remov-
ing potentially endogenous variables and including 
controls for metropolitan population size shows that 
private-sector workers have slightly, but statistically 
significantly, higher real wages in right-to-work states.

Data and Methodology
Like Gould and Shierholz (2011), Sherk (2015), and 

Gould and Kimball (2015), this Backgrounder uses 
data from the Census bureau’s Current Population 
Survey (CPS). The Census bureau makes this data 
publicly available. However, researchers—includ-
ing Gould and Kimball—often make data-quality 
adjustments to correct for known problems.23 This 
author would have preferred to use ePI’s data to 

avoid any implication that idiosyncratic CDA adjust-
ments explained these results. However, ePI ignored 
repeated requests to share its data and code. Conse-
quently, the CDA used adjusted CPS data made public-
ly available by another liberal think tank, the Center 
for economic Policy research (CePr). CePr devel-
oped this data with the assistance of ePI researchers.

both this Backgrounder and Gould and Kimball use 
regional price parity (rPP) data from the bureau of eco-
nomic Analysis to estimate cost-of-living differences. 
Appendix A discusses these data sources in greater detail.

both the Heritage and the ePI reports use regres-
sion models that compare differences in the log 
of workers’ wages, controlling for the influence of 
other variables—including right-to-work status. The 
regression model is:

Yi= α + γRTWi + βXi + εi

Where Yi represents the log of individual real 
wages, α is a constant, RTWi is a dummy variable indi-
cating if the individual lives in a right-to-work state, 
Xi  is a vector of additional control variables, and εi is 
an error term. The coefficient on γ indicates the effect 
that RTW laws have on wages. This report uses the 
same control variables that Gould and Kimball used 
in their preferred specification. Those are:

23. For example, the CPS “top codes” incomes of highly paid workers to protect their anonymity. CPS records earnings exceeding $2,884 a week 
as $2,884. To adjust for this, researchers often impute higher earnings to top-coded workers.

(1) (2) (3)

Dependent 
Variable

Independent 
Variable

No 
Controls

Add Demographic and 
Individual-Level Labor

Controls

Add State-Level Labor 
and Updated Cost-of-

Living Controls

Natural Log of
Hourly Wages RTW Indicator –0.136*** –0.0936*** –0.0318***

Standard Error 0.00271 0.00194 0.00216

TAbLe 2

Economic Policy Institute Wage Regressions: Estimates of Coeffi  cient 
of Right-to-Work Indicator 

***Statistical signifi cance at the 1 percent level. 
Note: The EPI basic set of controls include age, age squared, race/ethnicity, education indicators, sex, marital status, urbanicity, hourly worker, full-
time workers, union status, major industry and major occupation. The EPI full model includes the basic set plus state-level unemployment rates and a 
logged index of state living costs.    
Source: Reproduced from Table 2 in Elise Gould and William Kimball, “’Right-to-Work’ States Still Have Lower Wages,” Economic Policy Institute 
Briefi ng Paper  No. 395, April 22, 2015. This table omits column 3 from Gould and Kimball and reproduces their column 4 as column 3. Their column 3 
showed results using a less accurate measure of living costs that neither the EPI nor Heritage Foundation analysts prefer.  

BG 3051 heritage.org
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TAbLe 3

Summary Statistics: Characteristics of Workers in Right-to-Work and 
Forced-Dues States

Source: Heritage Foundation analysis of 2010–2013 Current Population Survey data. 
See Appendix A for details. BG 3051 heritage.org

DEMOGRAPHICS
Age 39.9 39.5
Sex (female) 49.0% 48.2%
RACE/ETHNICITY
 White 69.6% 61.5%
 Black 7.5% 14.5%
 Hispanic 15.1% 19.0%
 Asian 6.9% 3.6%
 Other 0.9% 1.3%
EDUCATION
 High School Dropout 7.7% 9.7%
 High School Graduate 25.6% 27.4%
 Some College 19.3% 20.3%
 Associate’s Degree 10.6% 10.8%
 Bachelor's Degree 23.5% 21.4%
 Advanced Degree 13.1% 10.4%
MARITAL STATUS
 Married 55.1% 55.8%
 Never Married 31.5% 28.6%
 Divorced/Widowed 11.1% 12.7%
 Separated 2.2% 2.8%
Metropolitan Area 87.2% 84.1%

WORKER CHARACTERISTICS
Salaried Employee 42.6% 44.7%
Full-time Employee 79.0% 82.8%
UNION COVERAGE
 Total Economy 17.4% 7.3%
 Private Sector 4.1% 10.0%
 Government 22.4% 55.5%
Average Hourly Pay $23.53 $20.37
Average Hourly Pay, Including Overtime, 
Tips, and Commissions

$24.19 $20.98

INDUSTRY
 Agriculture, Forestry, Fishing 1.1% 0.8%
 Mining 0.3% 1.1%
 Construction 4.8% 5.9%
 Manufacturing 11.8% 10.5%
 Wholesale and Retail Trade 14.1% 14.8%

Forced 
Dues

Right to 
Work

Forced 
Dues

Right to 
Work

INDUSTRY (continued)
 Transportation and Utilities 4.9% 5.3%
 Information 2.4% 2.1%
 Finance 6.5% 6.4%
 Professional and Business Services 10.6% 10.1%
 Education and Health Services 25.6% 23.5%
 Leisure and Hospitality 9.0% 9.8%
 Other Services 3.8% 4.1%
 Public Administration 5.1% 5.5%
OCCUPATIONS
 Management 10.0% 9.3%
 Business and Financial Operation 4.9% 4.4%
 Computer and Mathematical Sciences 3.2% 2.7%
 Architecture and Engineering 2.3% 2.0%
 Life, Physical, and Social Sciences 1.1% 0.9%
 Community and Social Services 1.9% 1.7%
 Legal 1.2% 1.0%
 Education, Training, and Library 7.2% 7.0%
 Arts, Design, Entertainment, and Sports 1.7% 1.4%
 Health Care Practitioner and Technical 5.8% 5.6%
 Health Care Support 2.6% 2.5%
 Protective Services 2.2% 2.6%
 Food Preparation and Serving Related 5.9% 6.2%
 Building and Grounds Cleaning 3.4% 3.6%
 Personal Care and Service 3.1% 2.7%
 Sales and Related 9.8% 10.4%
 Offi  ce and Administrative Support 13.5% 13.8%
 Farming, Fishing, and Forestry 0.8% 0.6%
 Construction and Extraction 4.0% 5.1%
 Installation, Maintenance, and Repair 3.2% 3.8%
 Production 6.3% 6.5%
 Transportation and Material Moving 5.9% 6.2%

STATE ECONOMIC CHARACTERISTICS
Unemployment Rate 8.7% 7.9%
Cost of Living Index (U.S. average = 100) 103.5 94.5

Number of Observations 251,673 135,837



11

BACKGROUNDER | No. 3051
November 9, 2015  

 n Union status;24

 n Five mutually exclusive categories of racial/eth-
nic background—(1) white, (2) black, (3) Hispanic, 
(4) Asian, or (5) other;

 n Six educational categories—(1) high school dropout, (2) 
high school graduate, (3) some college, (4) associate’s 
degree, (5) bachelor’s degree, or (6) advanced degree;

 n Age and age squared;

 n Gender;

 n Four marital status categories—(1) never married, (2) 
married, (3) divorced or widowed, or (4) separated;

 n Hourly or salaried employee;

 n Full-time or part-time employee;

 n Live in a metropolitan area or not;

 n State unemployment rate;

 n major industry and occupation group; and

 n Log of the regional price parity cost of living index.

Table 3 summarizes how these variables differ for 
workers in rTW states and in states with compulso-
ry dues. While similar in many respects, rTW states 
and non-rTW states have notable differences. Work-
ers in rTW states are slightly more likely to have a 
salaried instead of hourly job, to work full-time, and 
to have a job instead of being unemployed.

Workers in right-to-work states are also significantly 
less likely to belong to a union or to be covered by a collec-
tive bargaining agreement. While 17 percent of workers in 
states with compulsory dues are represented by  a union, 

7 percent belong to unions in states with voluntary dues. 
only 4 percent of private-sector workers in right-to-work 
states are represented by a union while 10 percent do–two 
and a half times as many—in states with compulsory dues.

Notably, right-to-work states have both lower costs of 
living and lower hourly wages. Workers in rTW states 
earn $3.16 an hour less than workers in non-rTW states. 
The average worker in a right-to-work state also enjoys 
living costs 5.5 percent below the national average. Work-
ers in states with compulsory dues pay 3.5 percent more 
than the national average. Analysts need to conduct 
more thorough analysis before concluding that work-
ers in right-to-work states have less purchasing power.

Results
Replicating the EPI Analysis. Table 4 presents 

the main results of the CDA’s regression analysis. 
Columns 1 through 4 attempt to replicate Table 2 of 
Gould and Kimball.25 Column 1 shows that workers 
in rTW states have approximately 13 percent lower 
wages than workers in other states, if analysts ignore 
all other factors.26 Column 2 adds demographic and 
individual-level labor market variables to the analysis. 
This reduces the right-to-work coefficient to approx-
imately 9 percent. Column 3 shows ePI’s preferred 
specification, which adds the log of state living costs 
and the state unemployment rate. This reduces the 
estimated right-to-work coefficient to a statistically 
significant –2.8 percent. Column 4 adds 2013 data—
Gould and Kimball examined data only from 2010 to 
2012.27 This has virtually no effect on the results.

The CDA found results somewhat different from the 
ePI estimates reproduced in Table 2. Despite using the 
same underlying data, model, and control variables as 
Gould and Kimball, the coefficients in Table 4 all show 
slightly smaller effects of rTW laws. CDA analysts 
attempted to investigate the source of this discrepan-
cy. Unfortunately, this proved impossible as Dr. Gould 
did not respond to repeated requests to share her data 
and code. However, the differences between the ePI-

24. This analysis counts workers as covered by a union if they report that they are either a member of a union or are covered under a collective 
bargaining agreement at work.

25. I do not attempt to replicate the estimates in Table 2, Column 3 of Gould and Kimball, which uses C2ER data to control for living costs. The 
BEA regional price parity (RPP) data is a superior measure of statewide living costs, and was unavailable to Gould and Shierholz in their 
2011 analysis. While Gould and Kimball reported results on 2015 using C2ER data to demonstrate comparability with the 2011 analysis, both 
the CDA and EPI recognize that RPP data is more reliable, and I focus on this measure of living costs. Column 3 of Table 4 replicates the 
specification of Table 2, Column 4 in Gould and Kimball.

26. Column 1 and all other regression results included in this paper include year indicators.

27. RPP data from the BEA for calendar year 2013 was not available until after Gould and Kimball published their report.
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adjusted CPS and CePr-adjusted CPS data are small. 
They appear unlikely to affect the qualitative conclu-
sions of the Heritage or ePI analyses.

EPI Only Partially Accounts for Cost-of-Liv-
ing Differences. The economic Policy Institute’s 
preferred specification has a major problem: It only 
accounts for three-quarters of the difference in living 
costs between states. The appendix in Gould and Kim-
ball reports the coefficient on the living cost variable 
as 0.771. Heritage’s replication finds a similar coeffi-
cient: 0.722. In economic terms, this means that the 
ePI model expects workers in states with 10 percent 
below-average costs of living to have between 7.2 per-
cent and 7.7 percent—not 10 percent—lower wages.28 
This partial adjustment for living costs seriously bias-
es ePI’s results.

To see this, consider how the ePI model treats rTW 
state Iowa. Chart 2 shows that in Iowa, goods and ser-
vices cost about 10 percent below the national aver-
age. Across America, wages move almost one-for-one 
with cost-of-living differences, after accounting for 
differences in local amenities.29 Consequently, Iowa 
will also have about 10 percent below average nominal 
wages. but the ePI model explains only about 7 per-
cent of this lower nominal pay. So Iowans appear to 
earn wages 3 percent below the national average in the 
ePI model, despite these lower wages being fully off-
set by lower costs of living. ePI’s model will attribute 
part of these unexpectedly low earnings to other vari-
ables—such as right-to-work laws—correlated with 
low living costs. The ePI model does not fully account 
for differences in purchasing power. This biases their 
estimates toward finding lower wages in rTW states.

measurement error in the cost-of-living index may 
explain this dynamic. Although the rPP index mea-

sures living costs better than previous indexes, it has 
some shortcomings. besides the classical sampling 
error that any survey contains, the rPP does not sample 
rural areas but assigns them prices from nearby urban 
areas.30 Prices in rural Pennsylvania probably differ sig-
nificantly from prices in Pittsburgh and Philadelphia. 
Consequently, the rPP measures living costs with error.

Such measurement error has well-known statisti-
cal properties: measurement error in control variables 
(for instance, living costs) biases regression estimates 
toward zero, while measurement error in dependent 
variables (for example, wages) reduces statistical pre-
cision but does not bias the results.31 measurement 
error would make living costs appear to have less of a 
relationship with wages than they actually do.

Fully Accounting for Living Costs. Adjusting 
wages for cost-of-living differences and then run-
ning the analysis corrects this problem. This fully 
controls for living cost differences. It also moves the 
measurement error from one of the control variables 
to the dependent variables (real wages). This increas-
es the model’s margin of error but does not bias the 
estimates. Table 4, column 5, shows the results of 
analyzing real wages directly instead of including 
the cost-of-living index as a control variable.

Analyzing real wages directly eliminates almost 
the entire negative correlation between right-to-
work laws and wages. The estimate falls from 2.8 
percent lower wages in rTW states to a statistically 
insignificant –0.7 percent. The specification in col-
umn 5 uses the same control variables that Gould 
and Kimball used. It differs only by analyzing real 
wages instead of nominal wages. Completely con-
trolling for price differences eliminates the negative 
effects of right-to-work on wages that ePI reported.

28. When regressing a logged variable on a logged variable, the regression coefficient shows how much a percentage change in the independent 
variable (such as the cost-of-living index) correlates with a change in the dependent variable (such as hourly earnings). A coefficient of 
1.0 would mean that a 1 percent decrease in living costs is associated with 1 percent lower pay—the model would fully adjust wages for 
differences in living costs. A coefficient of 0.5 would indicate that a 1 percent decrease in living costs is associated with only 0.5 percent lower 
earnings.

29. Winters, “Wages and Prices: Are Workers Fully Compensated for Cost of Living Differences?”

30. The BEA explains: “Price levels for each county are assumed to be those of the CPI sampling area in which the county is located. For example, 
counties in Pennsylvania are assigned price levels from either the Philadelphia or Pittsburgh areas or from the Northeast small metropolitan 
area. Rural counties are not included in any of the 38 urban areas for which stage one price levels are estimated. These counties are assigned 
price levels of the urban area that (1) is located in the same region and (2) has the lowest population threshold.” See Bettina H. Aten and Eric 
B. Figueroa, “Real Personal Income and Regional Price Parities for States and Metropolitan Areas, 2008–2012,” Bureau of Economic Analysis, 
June 2014, http://www.bea.gov/scb/pdf/2014/06%20June/0614_real_personal_income_and%20_regional_price_parities_for_states_
and%20metrpolitan_areas.pdf (accessed August 24, 2015).

31. See, for example, Jeffrey M. Wooldridge, “Section 9.4–Properties of OLS under Measurement Error,” Introductory Econometrics: A Modern 
Approach, 5th ed. (South-Western College Publications, 2013), pp. 307–313.
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Sherk (2015) also analyzed real wages and found 
similar results.32 Gould and Kimball did not attempt 
to replicate this finding in their response. The eco-
nomic Policy Institute’s researchers either did not 
analyze cost-of-living-adjusted wages, or they did 
and withheld these results.33 Neither possibility 
should inspire confidence in the robustness of their 
findings. The model that is robust to measurement 
error and fully controls for living costs shows that 
right-to-work laws have little effect on real wages.

Some economists, such as michael Dumond, barry 

Hirsch, and David macpherson, do suggest including 
living costs as a control variable.34 They argue that dif-
ferences in amenities between cities mean that nominal 
wage differences should not fully offset cost-of-living 
differences. Winters shows that measurement error 
biases these results. He demonstrates that wages move 
one-for-one with living costs if researchers directly 
control for amenities and use econometric methods 
to correct for measurement error.35 Appendix C shows 
that implementing this approach produces very simi-
lar results to those presented in Table 4. Workers have 

32. James Sherk, “How Unions and Right-to-Work Laws Affect the Economy,” testimony before the Committee on Labor and Government Reform, 
Wisconsin Senate, February 24, 2015,  
http://www.heritage.org/research/testimony/2015/how-unions-and-right-to-work-laws-affect-the-economy.

33. It seems virtually impossible that Gould and Kimball would have found their results held up under this specification using their data. The 
p-value on the RTW coefficient is 0.56. If Gould and Kimball (2015) did find a statistically significant effect of RTW on cost-of-living-adjusted 
wages, this would suggest that EPI’s data adjustments significantly drive the results. Given EPI’s unwillingness to share its data and code this 
would also pose cause for serious concern.

34. Michael DuMond, Barry Hirsch, and David Macpherson, “Wage Differentials Across Labor Markets and Workers: Does Cost of Living Matter?” 
Western Economic Association International, Economic Inquiry, Vol. 37, No. 4 (October 1999), pp. 577–598.

35. Winters, “Wages and Prices: Are Workers Fully Compensated for Cost of Living Differences?”

Economic Policy Institute Model with Living Costs
as a Control Variable  Analyzing Cost-of-Living-Adjusted Wages

(1) (2) (3) (4) (5) (6) (7) (8)

No 
Controls

Add
Demographic 

and Individual-
Level Labor 

Controls

Add State 
Unemployment 
Rate and Living- 

Cost Controls 

Add 2013 
Data to 

Column 3

Same as
Column 4, 

but Analyzing 
Cost-of-Living 

Adjusted 
Wages Directly

State and 
Local 

Government 
Employees

Private- 
Sector 

Workers

Wages 
Including 
Overtime, 
Tips, and 

Commisions,
Private Sector

Right-to-
Work Law 
in Eff ect

–0.134*** –0.0878*** –0.0279*** –0.0284** –0.0065 –0.0486*** –0.0014 0.0053

Standard 
Error 0.0296 0.0140 0.0104 0.0107 0.0113 0.0089 0.0125 0.0122

P-Value 0.000 0.000 0.010 0.010 0.565 0.000 0.911 0.664

TAbLe 4

Log Wage Regressed on Right-to-Work Status and Control Variables 

**Statistical signifi cance at the 5 percent level.
*** Statistical signifi cance at the 1 percent level. 
Note: Dependent variable is log hourly wages excluding overtime, tips, and commissions for hourly workers in columns 1–7. The dependent variable in 
column 8 is log hourly wages including overtime, tips, and commissions for all workers. In columns 5-8 these hourly wages are converted to real wages 
by adjusting for state cost of living. Demographic controls are: sex, age and age squared, marital status, race/ethnicity, and six education dummy 
variables (high school dropout, high school graduates, some college, associates degree, bachelors degree, and advanced degree). Individual-level labor 
market controls are: hourly status, full-time status, union representation, and major occupation and industry dummy variables. All models include year 
indicators.
Source: Heritage Foundation analysis of 2010–2013 Current Population Survey Outgoing Rotation Group Micro-data, Bureau of Economic Analysis 
Regional Price Parity Data, and Bureau of Labor Statistics Local Area Unemployment Statistics

BG 3051 heritage.org
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the same purchasing power in rTW states and states 
with forced dues.

Private Sector vs. Government
right-to-work laws theoretically affect wages dif-

ferently in the private sector than in government. 
Private-sector unions argue that rTW reduces union 
membership and thus their ability to raise wages. 
Conversely, right-to-work laws can attract invest-
ment, which increases the demand for labor.

Government unions affect wages quite differ-
ently. They raise their members’ pay through politi-
cal leverage. Government unions devote a large 
portion of their budgets to political activism. For 
example, the American Federation of State, Coun-
ty, and municipal employees (AFSCme) national 
headquarters spent a third of its $200 million bud-
get on politics and lobbying in election year 2014.36 
by using their resources to elect political allies, gov-
ernment unions can control both sides of the nego-
tiating table. This enables them to win generous 
concessions that private employers would rarely 
accept. right-to-work laws reduce the resources 
government unions can use to help elect their politi-
cal allies—potentially reducing government pay.

because rTW affects wages through differ-
ent channels in the government and private sector, 
analysts should examine these sectors separately. 
Table 4, columns 6 and 7 repeat the specification of 
column 5 for state and local government employees 
and private-sector workers.37

Column 6 shows that state and local employees 
earn approximately 5 percent lower wages in right-

to-work states. voters and policymakers should see 
this as a benefit of right-to-work laws. State govern-
ment employees in all but five states earn more than 
similarly skilled private-sector workers.38 Private-
sector workers should not pay excessive taxes so that 
government employees can enjoy higher standards of 
living than they do.39

Column 7 shows that right-to-work laws have an 
even smaller impact on private-sector wages than 
on the economy overall. Private-sector workers earn 
a statistically insignificant 0.1 percent less in rTW 
states than in non-rTW states.

Overtime, Tips, and Commissions. Column 8 
shows a final specification. Gould and Kimball used 
a measure of wages that excludes overtime, tips, and 
commissions from hourly employees’ pay. This ignores 
a significant component of many employees’ pay. Such 
variable compensation has become an increasingly large 
part of workers’ compensation over the past generation.40 

Column 8 shows the same specification as column 
7, with the exception that it includes overtime, tips, 
and commissions in hourly workers’ pay.41 The more 
inclusive definition of compensation reverses the sign 
of the rTW coefficient. Using it shows that right-to-
work laws are associated with (statistically insignifi-
cant) 0.5 percent higher private-sector wages. ePI’s 
negative conclusions about rTW are highly sensitive 
to alternative model specifications.

Unions Affect Average Private-Sector Wages 
Little. Gould and Kimball argue that “rTW laws 
seek to hamstring unions’ ability to help employees 
bargain with their employers for better wages, bene-
fits, and working conditions.” If that is the case, rTW 

36. U.S. Department of Labor, Office of Labor-Management Standards (OLMS), “Form LM-2 Labor Organization Annual Report,” filed by the 
American Federation State, County, and Municipal Employees, 2014, File No. 000-289, http://www.unionreports.gov (accessed August 24, 2015).

37. Column 6 omits federal employees because they are already RTW under federal law and because they cannot negotiate over pay or benefits.

38. Those states are Indiana, Kansas, Minnesota, South Dakota, and Virginia. See Andrew Biggs and Jason Richwine, “A State-by-State Ranking 
of Public Employee Compensation,” American Enterprise Institute Policy Working Paper 2014-04, Figure 13, April 2014, http://www.aei.org/
wp-content/uploads/2014/04/-biggs-overpaid-or-underpaid-a-statebystate-ranking-of-public-employee-compensation_112536583046.pdf 
(accessed August 24, 2015).

39. Union advocates might counter that the government redistributes income from the wealthy—not average workers—to government employees. 
However state and local taxes are much less progressive than the federal tax code. Sales taxes, cigarette taxes, gas taxes, and property taxes 
fall heavily on low-income and middle-income workers. State and local government unions primarily redistribute income from working-class 
and middle-class Americans to their members.

40. Thomas Lemieux, W. Bentley MacLeod, and Daniel Parent, “Performance Pay and Wage Inequality,” Quarterly Journal of Economics, Vol. 124, No. 
1 (2009), pp. 1–49.

41. Researchers often exclude overtime, tips, and commissions when constructing historically consistent time series with CPS data. The BLS 
redesigned the CPS in the mid-1990s, and the new methodology captures more overtime, tips, and commissions than the previous survey. 
However, Gould and Kimball and this Backgrounder use only data from the redesigned CPS. Consequently, there is little reason to use the more 
limited definition of wages.
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laws are wholly ineffective. many workers opt out of 
union membership when union dues become volun-
tary. Nonetheless, real wages in right-to-work states 
are just as high for private-sector workers as in states 
with compulsory dues.

The fact that workers in states with compulsory 
union dues do not have detectably higher purchasing 
power strongly suggests that unions do not promote 
general prosperity. It also shows that policymakers 
have no economic justification for forcing workers to 
pay union dues. Workers who want to unionize have 
the right to do so. but the government should not 
force workers who see little benefit from union rep-
resentation to pay for it.

Right-to-Work States Have Lower Unemploy-
ment. While right-to-work laws do not affect aver-
age private-sector wages, they do affect job creation. 
Unions organize more aggressively in non-rTW 
states.42 most companies want to avoid being union-
ized. Consequently, many businesses prefer to locate 
in right-to-work states.

This does not, of course, apply to all companies. 
Highly skilled employees typically have little inter-
est in general representation. Few technology-sec-
tor workers, for example, want the seniority-based 
raises and promotions that unions typically prefer 
to performance-based pay. Consequently, right-to-
work laws do little to attract companies that employ 
highly skilled workers. many other companies do 
pay close attention to states’ rTW status—especial-
ly manufacturing companies. David brandon, presi-

dent of the Pathfinders, an economic development 
consulting firm, explains:

About 35-to-40 percent of manufacturing enter-
prises in the automotive industry insist on oper-
ating in a right-to-work state. Another 20-to-25 
percent say it is a very important factor and will 
be used as a second- or third-tier factor in site 
selection. more than half of our companies either 
make it a threshold or a very important factor in 
making a decision on where to locate a factory 
and other operations.43

The city of bowling Green in Warren County, Ken-
tucky, provides an informative case study. In Decem-
ber 2014, Warren County passed a local rTW ordinance 
using its Home rule powers. over the next six months, 
47 separate economic development projects approached 
local officials and expressed interest in locating the 
county.44 right-to-work attracts many companies that 
will not locate in states with compulsory dues.

rigorous econometric studies generally come to 
the same conclusion. moore writes in his literature 
survey that the “stronger methodological studies…
find that rTW laws have a significant, positive influ-
ence on industrial growth and economic develop-
ment.”45 Gould and Kimball disagree, and cite several 
studies finding small effects of right-to-work laws 
on employment.46 There is a tension in their argu-
ments: They contend that unions significantly raise 
labor costs, but that businesses ignore these higher 

42. David Ellwood and Glenn Fine, “The Impact of Right-to-Work Laws on Union Organizing,” Journal of Political Economy, No. 95 (April 1987), 
pp. 250–273.

43. Ron Starner, Mark Arend, and John McCurry, “Locked in on Labor,” Site Selection, July 2004, 
http://www.siteselection.com/issues/2004/jul/p500/ (accessed August 26, 2015).

44. Katie Brandenburg, “Panel Promotes Right-to-Work,” Bowling Green Daily News, May 19, 2015,  
http://www.bgdailynews.com/news/panel-promotes-right-to-work/article_c4bda4dc-66d6-5f0c-9580-0841f70af18c.html  
(accessed August 24, 2015).

45. Moore, “The Determinants and Effects of Right-to-Work Laws.”

46. Interestingly, Gould and Kimball write: “There has been no research showing a clear causal relationship between RTW status and attracting 
manufacturing jobs.” This ignores the famous study by Thomas J. Holmes, “The Effect of State Policies on the Location of Manufacturing: 
Evidence from State Borders,” Journal of Political Economy, Vol. 106, No. 4 (1998), pp. 667–705. Holmes compared counties that border each 
other across a state line where one state has a RTW law and the other does not. He found that counties on the RTW side of the border have 
one-third greater manufacturing employment. The CDA did not cite this study because of concerns that the cross-border county methodology 
creates improper control groups. See David Neumark, J. M. Ian Salas, and William Wascher, “More on Recent Evidence on the Effects of 
Minimum Wages in the United States,” NBER Working Paper No. 20619, October 2014. However, EPI has relied on other cross-border county 
studies to argue that “minimum-wage increases have not caused employment losses.” See, for example, Sylvia A. Allegretto and Steven 
C. Pitts, “To Work with Dignity: The Unfinished March Toward a Decent Minimum Wage,” The Economic Policy Institute, August 26, 2014, 
http://s4.epi.org/files/2013/Unfinished-March-Minimum-Wage.pdf (accessed August 24, 2015). The Economic Policy Institute seems to 
believe  both that cross-border county studies do not provide causal evidence of the effects of right-to-work laws, but that they do provide 
causal evidence of the effect of minimum-wage increases. This discrepancy is hard to reconcile.
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costs when deciding where to locate.47 A natural test 
of their argument is to examine how unemployment 
rates—not just wages—differ between rTW and non-
rTW states.48 Table 5 shows this analysis.

The first column of Table 5 shows the results of 
regressing a rTW variable on the probability that indi-
vidual workers are unemployed. Without controlling 
for any other factors, workers in right-to-work states 
have 0.6 percentage point lower unemployment rates. 
Column 2 expands the analysis to include the control 
variables used in Gould and Kimball’s preferred speci-
fication in Table 2, except for those questions that the 
CPS only asks employed workers.49 This model shows 
that workers in rTW states have 1.2 percentage point 
lower unemployment rates than workers in states 
with compulsory dues.

The same model that Gould and Kimball used to 
analyze the effects of right to work on wages shows 
much lower unemployment in rTW states. State leg-
islatures can make it easier for the unemployed to 
find jobs by passing right-to-work laws.

Conclusion
The labor movement and its allies argue that expand-

ing union membership would raise wages for most 
workers. However—unions operate as labor monopolies. 
They raise wages for their members by raising prices 
and reducing job opportunities for non-union workers. 
They do not increase average wages overall.

The experience of right-to-work states shows this 
clearly. right-to-work laws make union dues volun-
tary. Unions organize less aggressively and have much 
lower membership in rTW states. However, private-
sector workers have the same real wages in rTW as 

in non-rTW states. Compulsory dues and high union 
membership do not raise real wages in the private sec-
tor. In order to raise wages, policymakers should focus 
on measures to help workers increase their productiv-
ity or reduce barriers to using their existing skills.

—James Sherk is Research Fellow in Labor 
Economics in the Center for Data Analysis, of the 
Institute for Economic Freedom and Opportunity, at 
The Heritage Foundation.

47. Companies may strongly prefer to avoid unionizing even if unions do not raise higher wages. The collective bargaining process makes 
companies less flexible and responsive to changing market conditions. Unionized firms must negotiate extensively before changing their 
operations, and usually cannot promote or fire workers based on their effectiveness or lack thereof. This makes them less competitive than 
their non-union competitors, even in the absence of wage differences. For more discussion on this, see Barry Hirsch, “Sluggish Institutions in a 
Dynamic World: Can Unions and Industrial Competition Coexist?” Journal of Economic Perspectives, Vol. 22, No. 1 (Winter 2008), pp. 153–176.

48. Sherk (2015) presented evidence on this. See Table 1 of that report. Gould and Kimball did not replicate these regressions.

49. The model in column 2 excludes most of the Gould and Kimball individual labor-market variables because these are conditioned on holding 
a job. The CPS does not ask unemployed workers whether they belong to a union, work full-time, or have an hourly versus salaried position. 
The model includes major industry and occupation dummy variables. The model also includes age, age squared, and dummy variables for 
education status, marital status, living in an urban area, sex, and race. Both models in columns 1 and 2 include year indicators. Column 2 does 
not include the state-level labor-market variables that Gould and Kimball used because these are endogenous with individual employment 
rates. Robustness tests indicated that including the logged RPP index as a control variable reduces the coefficient in column 2 to 0.9.

(1) (2)

No Controls, 
Base Specifi cation

Demographic
Controls, Full  
Specifi cation

Right-to-Work 
Law in Eff ect –0.0057*** –0.0118***

Standard Error 0.0020 0.0019

P-Value 0.006 0.000

TAbLe 5

Unemployment and Right to Work

***Statistical signifi cance at the 1 percent level.
Note: Dependent variable is an indicator for whether the 
individual respondent is unemployed or has a job. In column 2 
demographic controls are: sex, age and age squared, marital 
status, race/ethnicity, and six education dummy variables (high 
school dropout, high school graduates, some college, associates 
degree, bachelors degree, and advanced degree). Individual-level 
labor market controls are major occupation and industry dummy 
variables. All models include year indicators.
Source: Heritage Foundation analysis of 2010–2013 Current 
Population Survey Outgoing Rotation Group Micro-data. 

BG 3051 heritage.org
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Appendix A: Methods and Data

The Center for Data Analysis used outgoing rota-
tion group data from the Current Population Survey 
(CPS) to measure workers’ hourly earnings and demo-
graphic characteristics. The Census bureau makes 
raw CPS data publicly available online for download. 
However, researchers often adjust CPS data to cor-
rect for factors such as top-coding, in which the Cen-
sus bureau censors the income responses it publicly 
releases. Gould and Kimball used such adjusted CPS 
data.50 The CDA would have preferred to use their 
data. This would have demonstrated that differenc-
es in model specification—not selective data adjust-
ments—drive the differences between their results 
and those presented in this paper.

The economic Policy Institute (ePI) did not 
respond to the CDA’s repeated requests to share 
their data and code. Consequently, the CDA used 
adjusted CPS data made publicly available by 
another prominent left-wing think tank, the Center 

for economic and Policy research (CePr).51 CePr 
created its CPS extracts with the assistance of ePI 
researchers. The CePr data adjustments are very 
similar to those that Gould and Kimball made. No 
one can seriously accuse CePr of selectively adjust-
ing CPS data to produce conservative results. How-
ever, as Tables 2 and 4 demonstrate, even using the 
CePr data, the CDA could not replicate the ePI 
results exactly.

The CDA’s use of CePr data when replicating ePI 
analysis does not imply CDA endorsement of all CePr 
choices in cleaning the raw CPS data. For example, 
CePr used the Consumer Price Index research Series 
(CPI-U-rS) to adjust wages for inflation. Like the Con-
gressional budget office and the Federal reserve, 
Heritage’s CDA considers the Personal Consumption 
expenditures (PCe) price index a more accurate mea-
sure of inflation. Had this not been a replication, the 
CDA would have used the PCe deflator.52

50. These data adjustments are described in Lawrence Mishel, Josh Bivens, Elise Gould, and Heidi Shierholz, “Appendix B,” in The State of Working 
America, 12th ed. (Ithaca, NY: Cornell University Press, 2012), pp. 460–747.

51. This data is publicly available. See the Center for Economic and Policy Research, “CPS Outgoing Rotation Group,” ceprDATA, online at 
http://ceprdata.org/cps-uniform-data-extracts/cps-outgoing-rotation-group/ (accessed August 26, 2015).

52. The RTW coefficients vary little between years. Using the CPI-U-RS and PCE deflators make almost no difference in the final results.
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The CDA used the CePr variable “rw” for the wage 
analysis in columns 1 through 7 in Table 4. This vari-
able measures salaried employees’ hourly wages by 
dividing their usual weekly earnings by their usual 
weekly hours worked. It measures hourly employees’ 
wages by using their reported hourly wage. Column 8 
in Table 4 uses the CePr variable “rw_ot,” which mea-
sures hourly employees’ wages using the same method 
as for salaried employees. This includes overtime, tips, 
and commissions, which are excluded from reported 
hourly wages. CDA analysts expressed both wage and 
regional price parity data in logs. Following research-
ers barry Hirsch and edward Schumacher, the CDA 
analysts excluded workers with imputed wages.53

The Census bureau conducts the CPS using a 
multi-stage stratified sampling design. Failure to 
account for this design will cause researchers to 
underestimate standard errors. both Sherk (2015) 
and Gould and Kimball (2015) made this mistake. 
CePr and others note that researchers can close-
ly approximate the CPS stratified sampling design 
by creating a primary sampling unit variable that 
groups respondents by city size (cbsasize) and con-
solidated statistical area (cmsacode). They can then 
estimate standard errors stratifying by cmsacode 
and using the new variable as their primary sampling 
unit.54 The CDA followed this methodology through-
out this Backgrounder. Analysts also used heterosce-
dasticity-robust standard errors.

CDA analysts used regional price parity (rPP) 
data produced by the bureau of economic Analy-
sis to measure living cost differences. The rPP is a 
newly produced dataset available at the state and 
metropolitan statistical area (mSA) level. rPP data 
is currently available from 2008 through 2013.

For the analysis in Tables 2 through 4, CDA ana-
lysts matched rPP to CPS data at the state level. For the 
analysis in Appendix Tables C.1 and C.2, they matched 
rPP to CPS data at the mSA level.55 The CPS uses 2003 
mSA definitions, while the rPP uses 2013 mSA defi-
nitions. CDA analysts excluded from this match any 
mSAs whose definitions changed between 2003 and 
2013. many workers also live outside mSAs. In total, 

approximately 61 percent of the observations matched 
to rPP at the statewide level were also matched at the 
mSA level.

CDA analysts used the same data sources as Win-
ters (2009)56 to construct the mSA-level ameni-
ty variables:

 n Oceans. CDA analysts consulted maps to deter-
mine if any counties in a mSA bordered the Atlan-
tic or Pacific oceans or the Gulf of mexico. If so, 
that mSA was coded as bordering that ocean.

 n Climate and topography. CDA analysts used the 
Department of Agriculture’s economic research 
Service’s Natural Amenities Scale for county-lev-
el data on average January and July temperatures, 
average January sunlight and July humidity, per-
centage of water area, and topographical features.

 n Air pollution. CDA analysts used environmen-
tal Protection Agency data for 2011–2013 average 
county-level ozone parts per million and annual 
particulate matter (2.5).

 n Crime. CDA analysts used data from the USA 
Counties website formerly maintained by the U.S. 
Census bureau. The Census bureau has discon-
tinued this program and its data runs through 
2008. It seems unlikely that relative county-level 
crime rates have diverged substantially in the two 
to five years after the data ends. Consequently, 
CDA analysts used average 2007–2008 county-
level property crime and violent crime rates.

 n Unemployment. CDA analysts obtained annual 
state and county-level unemployment rates from 
the bureau of Labor Statistics’ Local Area Unem-
ployment Statistics program for 2010–2013.

CDA analysts omitted one variable that Winters 
included: average commuting time. This data comes 
from the American Community Survey (ACS), which 
does not record the mSA of residence for respondents. 

53. Barry T. Hirsch and Edward J. Schumacher, “Match Bias in Wage Gap Estimates Due to Earnings Imputation,” Journal of Labor Economics, Vol. 
22, No. 3 (July 2004), pp. 689–722.

54. The CDA followed the methodology CEPR suggested using with their CPS extracts. For more details, see ceprDATA, “CEPR Basic FAQ,” 
http://ceprdata.org/cps-uniform-data-extracts/cps-basic-programs/cps-basic-faq/ (accessed August 25, 2015).

55. Version 1.0 of the CEPR ORG files do not contain MSA-level identifying information. However, the recent v.2.0 CEPR ORG files do.

56. Winters, “Wages and Prices: Are Workers Fully Compensated for Cost of Living Differences?”
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rather, the most precise geographic locator available is 
Public Use microdata Areas (PUmAs)—which often do 
not align with mSA boundaries. The CDA omitted this 
variable rather than attempt to match ACS commute 
time data at the PUmA level to CPS data at the mSA 
level with potentially large errors. CDA analysts did 
not compile the ACS data and has no reason to believe 
that adding commute time would change the result 
shown here.

The CDA constructed mSA-level amenities variables 
from county-level data by taking a weighted average of 
the county-level data, using as weights the population of 
each county in the mSA containing data on that variable.

In 2012, both Indiana and michigan passed right-
to-work laws. CDA analysts included these states in 
the analysis and classified them as non-rTW states 
until these laws took effect. After they did so, CDA 
analysts excluded michigan and Indiana observations 
from the analysis. Less than two years seems too soon 
for these laws to have a significant effect on wages in 
either state.
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Appendix B: Alternative Control Variables

Throughout the main text of this Backgrounder, 
The Center for Data Analysis used the control vari-
ables in Gould and Kimball (2015) and in Gould and 
Shierholz (2011). This was done to demonstrate that 
incompletely controlling for living costs and combin-
ing government and private-sector workers—not the 
choice of other control variables—drove the findings 
that rTW laws lower wages.

CDA analysts believe that several of ePI’s eco-
nomic control variables are inappropriate to include: 
industry, occupation, full-time versus part-time 
and hourly versus salaried status, state unemploy-
ment rate, and union membership. right-to-work 
laws affect wages in part by influencing these vari-
ables. many states pass right-to-work laws with the 
intention of attracting businesses and better jobs. 
Increased employment also puts upward pressure 
on wages and working conditions. montgomery, Ala-
bama, has more full-time and manufacturing work-
ers and lower unemployment precisely because Ala-
bama’s right-to-work law helped to induce Hyundai 
to locate there instead of in ohio. Similarly, unions 
argue that right-to-work laws reduce their member-
ship, and thus the availability of good jobs.

Including these variables holds constant the chan-
nels through which right-to-work laws affect wages. 
While these may be sensible control variables in other 
contexts, analysts investigating the causal effect of 
right-to-work laws on wages should not include them.

CDA analysts also believe that ePI should have 
included more detailed controls for city size than a 
single dummy variable for metropolitan areas. over 
80 percent of CPS respondents report living in a met-
ropolitan area. This provides limited identifying 
variation. The CPS also contains more detailed infor-
mation on overall metropolitan area size. Larger 
metropolitan areas have greater economies of scale 
and network effects. This can substantially increase 
worker productivity and wages. An extensive litera-
ture has examined the nature of these “agglomera-
tion economies.”57 Since the non-rTW Northeast 
has a substantially higher population density than 
the predominantly rTW South and West, ignoring 
agglomeration economies could potentially bias the 
ePI model.

Changing the model to exclude potentially endog-
enous variables and include more detailed controls 
for city size significantly impacts the results. Under 
the CDA’s preferred specification, the right-to-work 
coefficient for private-sector workers becomes posi-
tive and significant at conventional levels. Gould and 
Kimball’s preferred control variables underestimate 
the positive effects of right-to-work laws.

Table 3 in Gould and Kimball displays their 
robustness tests. They show that removing each 
variable individually has a small effect on their over-
all results. They do not show the cumulative effect of 
these control variables on their analysis. Appendix 
Table b in this Backgrounder shows the cumulative 
effect of these modeling choices.

Column 1 of Table b shows the same specifica-
tion in column 7 of Table 4. The dependent variable 
is hourly wages for private-sector workers, converted 
from nominal into real dollars using the rPP index of 
state living costs and the CPI-U-rS. All other control 
variables follow Gould and Kimball’s specification: 
age and age squared, sex, marital status, race/ethnic-
ity, the six education dummy variables, hourly status, 
full-time status, union representation, and major 
occupation and industry dummy variables. All mod-
els include year indicators.

Under this specification, rTW laws are associated 
with statistically insignificant –0.1 percent lower wages 
for private-sector workers. Column 2 removes the union 
status variable. This decreases the coefficient on the 
right-to-work variable to a statistically insignificant 

–1.3 percent. This Backgrounder draws the conclusion 
that unions do not raise wages in the private sector. It 
is worth noting that removing union status from the 
control variables has no effect on that conclusion.

Column 3 then removes both industry and occu-
pation variables from the analysis. It confirms Gould 
and Kimball’s finding that these variables have little 
effect on the analysis. The coefficient on the rTW 
variable drops slightly to a (statistically insignifi-
cant) –1.4 percent.

Column 4 removes the full-time versus part-time 
and salaried versus hourly dummy variables. This 
has a substantial effect on the estimates—increas-
ing it to +0.5 percent. However, the rTW variable 

57. See, for example, W. C. Wheaton and M. J. Lewis, “Urban Wages and Labor Market Agglomeration,” Journal of Urban Economics, Vol. 51, 
(2002), pp. 542–562.
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remains insignificant at conventional levels. Column 
5 removes the statewide unemployment rate from 
the analysis. This has a modest effect, increasing the 
coefficient on the rTW variable to a—still statistical-
ly insignificant—+0.8 percent.

Column 6 adds controls for detailed metropolitan 
area population size. This increases the rTW coef-
ficient to 1.7 percent. Under this specification, the 
rTW coefficient is statistically significant at the 3 
percent level. more defensible control variables show 
that workers have higher real wages in rTW states.

Column 7 makes one more change, using the defi-
nition of wages that includes overtime, tips, and com-
missions for hourly workers. This increases the rTW 
coefficient to 2.1 percent. This estimate is statistical-
ly significant at the 1 percent level.

ePI’s preferred control variables suffer from serious 
endogeneity concerns. Pointing out that other authors 
have used these variables elsewhere does not make them 
any less endogenous when studying right-to-work laws.

It is worth noting the implications of the effects of 
removing the individual-level economic controls from 
the analysis. Union members have higher wages than 

non-union members (though this may not be causal). 
The fact that including union membership in the analy-
sis increases the rTW coefficient indicates that rTW 
states have lower union membership. Ignoring the rela-
tionship between this lower union membership and 
average wages makes wages in rTW states look higher.

Similarly, including the unemployment rate, full-
time versus part-time and salaried versus hourly coef-
ficients all reduce the coefficient on the rTW variable. 
This implies that rTW states have lower unemploy-
ment rates and a greater proportion of full-time and 
salaried jobs than non-rTW states. (The summary sta-
tistics in Table 3 show that this indeed occurs.) These 
are all signs of stronger demand for labor in rTW states. 
This suggests that rTW laws have beneficial economic 
effects—effects that the ePI model ignores.

Finally, Gould and Kimball objected to Sherk’s 
inclusion of detailed educational attainment, mar-
riage and sex interaction terms, and controls for 
parent and single-parent status. They cite the inclu-
sion of these variables as evidence of data-mining. 
CDA analysts simply converted the main CPS edu-
cation variable into an interaction term.58 This used 

58. The Stata code was: i.educ92.

(1) (2) (3) (4) (5) (6) (7)
Dependent Variable: 
Log of Living-Cost- 
Adjusted Hourly 
Wages, Private- 
Sector Workers

Table 4, 
Column 7 

Specifi cation 

Minus 
Union 
Status

Minus 
Industry 

Occupations 
and Variables

Minus
 Full-Time 

and  Hourly 
Status

Minus
Unemployment 

Rate

Plus Detailed 
Metro 

Population
Size

Plus Overtime, 
Tips, and 

Commissions

Right-to-Work 
Law in Eff ect –0.0014 –0.0133 –0.0143   0.0046   0.0084   0.0172** 0.0206***

Standard Error   0.0125   0.0123   0.0133   0.0139   0.0141   0.0077 0.0076

P-Value   0.911   0.284   0.289   0.743   0.556   0.030 0.009

APPeNDIX TAbLe b

Sensitivity of Results to Alternative Control Variables

**Statistical signifi cance at the 5 percent level.
***Statistical signifi cance at the 1 percent level.
Note: Dependent variable is log hourly wages excluding overtime, tips, and commissions for hourly workers in the private sector for columns 1 through 
6. Column 7 includes these wage supplements for hourly workers.
Source: Heritage Foundation analysis of 2010–2013 Current Population Survey Outgoing Rotation Group Micro-data, Bureau of Economic Analysis 
Regional Price Parity Data, and Bureau of Labor Statistics Local Area Unemployment Statistics.

BG 3051 heritage.org
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all the available information contained in the CPS 
responses. CDA analysts believes that a sex and mar-
riage interaction term is important given the fact 
that marriage is generally associated with a larger 
earnings effect for men than for women.59 research-
ers have also identified single parenthood as a sig-
nificant factor impeding economic mobility.

However, including these variables has little 
effect on the results. robustness tests (not pre-
sented here) show that using all the information on 
educational attainment or using the ePI’s six edu-
cation categories makes no difference in the results. 
Including the marriage/sex interaction term and 
the parenthood and single-parent controls increas-
es the coefficient on rTW by less than 0.4 percent-
age points in Column 7 of Table 4. Differences in 
how to control for cost of living, and combining pri-
vate-sector and government employees—not differ-
ences in detailed control variables—drive the dis-
parity between Gould and Kimball and the results 
presented in this Backgrounder.

59. This may reflect marriage causally inducing men to work harder to provide for their families, a selection effect whereby men with higher 
earnings are more likely to get married, or a combination of the two.



23

BACKGROUNDER | No. 3051
November 9, 2015  

Appendix C: Modeling Living Costs as a Control Variable

both Gould and Shierholz (2011) and Gould 
and Kimball (2015) use living costs as a control 
variable instead of directly analyzing living-cost-
adjusted wages. Their full regression results show 
(and this report confirms) that this only adjusts for 
about three-quarters of differences in living costs 
among states.

Dumond, Hirsch, and macpherson (1999) advo-
cate making just such a partial adjustment for liv-
ing-cost differences. They argue that different areas 
have different amenities that affect pay that econo-
mists do not capture in standard wage analyses. For 
example, Los Angelinos may accept lower wages in 
exchange for enjoying California’s temperate cli-
mate and living near the beach. Workers in bismarck, 
North Dakota, may require higher wages to persuade 
them to endure frigid winters and sparse population. 
Dumond and his co-authors argue that including liv-
ing costs as a control variable appropriately captures 
the effect of differences in amenities on wages.

Winters points out that measurement error in the 
cost-of-living variable will bias its coefficient toward 
zero, improperly underestimating the effect of living 
costs on wages. He also argues that if amenities affect 
wages, researchers should control for them directly. 
He suggests correcting for measurement error by 
instrumenting the price index for all goods and ser-
vices with lagged values of the price index for rental 
costs (which suffers only from classical survey mea-
surement error). He shows that after implementing 
this correction and controlling for amenities direct-
ly, living costs move one-for-one with differences in 
average hourly wages.

Sherk (2015) showed that rTW laws have no cor-
relation with living-cost-adjusted wages in statewide 
analysis. Sherk also showed that following Winters’s 
methodology and controlling for several statewide 
amenities eliminates the apparent negative correla-
tion between right-to-work laws and wages.

Gould and Kimball make a reasonable objec-
tion to this specification. They point out that Sherk 
included amenities variables that only make sense 
at the local level—not statewide—such as bordering 
an ocean or average January temperatures. Work-
ers in Fresno, California, will not accept lower wages 
on the grounds that Los Angeles residents enjoy easy 
access to the beach. Workers in New York City will 
not demand higher pay because lake-effect snow 

hammers upstate buffalo. Gould and Kimball show 
that using instrumental variables to correct mea-
surement error but not accounting for amenities has 
only a small effect on their results.

While arguing against measuring statewide ame-
nities makes sense, the resulting Gould and Kimball 
model does not. If they believe that differences in 
amenities affect wage rates, they should include them 
in their analysis. If they believe that amenities do not 
significantly affect wages, they should adjust for liv-
ing costs directly. Their model with living costs as a 
control variable implicitly assumes that amenities 
are an important determinant of wages but nonethe-
less ignores them.

CDA analysts tested the robustness of the results 
presented in Table 4 by modeling living costs as a 
control variable and including controls for local 
amenities. They controlled for amenities at the met-
ropolitan statistical area level and used mSA-level 
rPP living cost data. To avoid any appearance of data 
mining, CDA analysts used the same amenities vari-
ables as Winters (2009), with the exception of aver-
age commute time, which matches to mSA-level data 
only with considerable error. Appendix A discusses 
the data sources used and construction of the mSA-
level variables in greater detail. The CDA controlled 
for the following amenities:

 n Geography. Whether an mSA borders the Atlan-
tic or Pacific oceans or the Gulf of mexico; the 
percent of landmass in the mSA covered by water; 
and five different topography variables (1) plains, 
(2) tablelands, (3) plains with hills and moun-
tains, (4) open hills and mountains, and (5) hills 
and mountains);

 n Weather. Average temperature in January, aver-
age temperature in July, average sun received in 
January, average July humidity;

 n Crime. Average property and violent crime rates;

 n Pollution. Average particulate matter (2.5) and 
average ozone parts per million;

 n Metropolitan area population size; and

 n Local unemployment rate.
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Appendix Table C.1 shows the results of this anal-
ysis. Column 1 shows the results applying the pre-
ferred Gould and Kimball (2015) specification from 
Table 4, Column 4 to the mSA-level data. restrict-
ing the sample to respondents living in an mSA and 
using mSA-level price indexes slightly increases the 
value on their rTW coefficient from –2.8 percent to 

–2.4 percent. The coefficient on the living costs vari-
able also increases from 0.72 to 0.84.

Column 2 implements the Winters methodology, 
controlling for measurement error using instrumen-
tal variables, and including the amenities controls. 
This change increases the coefficient on the rTW 
variable from –2.4 percent to 0.0 percent. either 

adjusting for living costs directly, or including them 
as a control variable but controlling for other ameni-
ties that might affect wages, shows that right-to-work 
laws have little effect on wages.

Column 2 also replicates Winters’s main result: 
After researchers control for measurement error and 
observable amenities, wages move one-to-one with 
local living costs. The coefficient on the living-cost 
variable is statistically indistinguishable from 1.0. 
Including the Winters control variables is sufficient 
to explain the variation in wages dues to unmea-
sured amenities.

Columns 3 and 4 repeat this analysis for private-
sector employees and state and local government 

(1) (2) (3) (4) (5)
EPI  Preferred Model

Table 2, Column 4
Same Control 

Variables Except: 
Same Control 

Variables Except: 
Same Control 

Variables Except: 
Column 3  

Except:

—
 Instrumental 

Variables for Living 
Costs and 

Amenities Included 

 Instrumental 
Variables for Living 

Costs and 
Amenities Included 

 Instrumental 
Variables for Living 

Costs and
Amenities Included 

Hourly Wages 
Include Overtime, 

Tips, and 
Commissions

Private Sector
 and Government

Private Sector 
and Government Private Sector Government Private Sector

VARIABLES

Right-to-Work 
Law in Eff ect –0.0239*** 0.0002 0.0007 –0.0299** 0.0019

Standard Error 0.0082 0.0129 0.0128 0.0125 0.0132

P-Value 0.005 0.990 0.954 0.021 0.888

Logged RPP, MSA Level 0.844*** 1.011*** 0.951*** 1.204*** 0.955***

Standard Error 0.111 0.0786 0.102 0.0723 0.104
P-Value 0.000 0.000 0.000 0.000 0.000

APPeNDIX TAbLe C.1

Modeling Living Costs as a Control Variable and Controlling for Amenities 
at the Metropolitan Statistical Area Level

**Statistical signifi cance at the 5 percent level. 
***Statistical signifi cance at the 1 percent level.
Note: Dependent variable is log hourly wages. This variable excludes overtime, tips, and commissions for hourly workers, except in column 5. Sample 
restricted to workers who live in a metropolitan statistical area. The controls in the EPI model in column 1 are sex, age and age squared, marital status, 
race/ethnicity, six education dummy variables (high school dropout, high school graduates, some college, associates degree, bachelors degree, and 
advanced degree), hourly status, full-time status, union representation, major occupation and industry dummy variables, and logged regional price 
parity index for all goods and services. 
 Source: Heritage Foundation analysis of 2010–2013 Current Population Survey Outgoing Rotation Group Micro-data, Bureau of Economic Analysis 
Regional Price Parity Data, Bureau of Labor Statistics Local Area Unemployment Statistics data, USDA Economic Research Services’ Natural Amenities 
Scale data, Environmental Protection Agency data, and Census Bureau data.
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employees, respectively. relative to the overall sam-
ple, the rTW coefficient imperceptibly rises to 0.1 
percent—statistically insignificant—for private-sec-
tor workers. For state and local government employ-
ees the coefficient falls to a statistically significant 

–3.0 percent wage penalty in rTW states.
Table 4, column 6, found that state and local gov-

ernment employees have approximately 5 percent 
lower wages in rTW states. The analysis incorpo-
rating amenities finds an effect roughly three-fifths 
that size. This may reflect the fact that controlling 
for amenities controls for one of the channels that 
facilitates rent-seeking by government unions. Jan 
brueckner and David Neumark find that government 
employees are paid more in cities with desirable ame-
nities.60 Worker mobility limits the ability of local 
governments to raise taxes to increase their employ-
ees’ compensation. However, in areas with desirable 

amenities (such as beach access and pleasant weath-
er) residents will accept higher taxes in order to enjoy 
those amenities. This gives government unions more 
ability to press for increased government pay (and 
thus taxes), transferring part of the value of those 
amenities to their members.

Column 5 repeats the analysis of column 3, only 
using the broader definition of wages that includes over-
time, tips, and commissions for hourly workers. Unlike 
in Table 4, this has almost no effect on the results. The 
wage premium for private-sector workers in right-to-
work states is a statistically insignificant 0.2 percent.

CDA analysts conducted robustness tests of the 
results presented in Appendix Table C.1. Appendix Table 
C.2 displays them. Column 1 repeats the base specifica-
tion—using instrumental variables to estimate living 
costs, controlling for local-level amenities, and looking 
at private-sector workers—from column 3 of Table C.1.

(1) (2) (3) (4) (5) (6) (7)
Table C.1,
 Column 3

Table C.2
Column 1 

Model

Table C.2
Column 1 

Model

Table C.2
Column 1 

Model

Table C.2
Column 1 

Model

Table C.2
Column 1 

Model

Table 4, Column 7  
Model Except:

IV for MSA-
Level Living 

Costs, 
Amenities 
Included

Excluding 
Geographic 
Amenities

Excluding 
Weather 

Amenities 
Excluding 

Crime Rates
Excluding 

Air Pollution
Excluding 
City Size

Wages Adjusted 
for Living Costs at 

the MSA Level

VARIABLES

Right-to-Work 
Law in Eff ect 0.0007 0.0064 –0.0160 0.0029 –0.0078 –0.0052 –0.0122

Standard Error 0.0128 0.0128 0.0982 0.0139 0.0109 0.0140 0.0157

P-Value 0.954 0.622 0.108 0.837 0.479 0.713 0.441

APPeNDIX TAbLe C.2

Robustness Tests of the Results in Table C.1

Note: Dependent variable is log hourly wages excluding overtime, tips, and commissions for hourly workers in the private sector. Sample restricted 
to workers who live in a Metropolitan Statistical Area. The controls in the EPI model in column 1 are sex, age and age squared, marital status, race/
ethnicity, six education dummy variables (high school dropout, high school graduates, some college, associates degree, bachelors degree, and 
advanced degree), hourly status, full-time status, union representation, and major occupation and industry dummy variables. All models include 
year indicators. The amenities included in columns 2–5 are: MSA population size, whether the MSA borders an ocean, percent of MSA covered by 
water, fi ve topography variables, average property and violent crime rates, average January and July temperatures, average January sunlight and July 
humidity, average particulate matter (2.5), and average ozone parts per million. 
Source: Heritage Foundation analysis of 2010–2013 Current Population Survey Outgoing Rotation Group Micro-data, Bureau of Economic Analysis 
Regional Price Parity Data, Bureau of Labor Statistics Local Area Unemployment Statistics data, USDA Economic Research Services’ Natural Amenities 
Scale data, Environmental Protection Agency data, and Census Bureau data.
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60. Jan Brueckner and David Neumark, “Beaches, Sunshine, and Public Sector Pay: Theory and Evidence on Amenities and Rent Extraction by 
Government Workers,” American Economic Journal: Economic Policy, Vol. 6, No. 2 (May 2014), pp. 198–230.
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Columns 2 through 6 show the results of re-esti-
mating this model and iteratively dropping each 
of the categories of amenities: geography, weather, 
crime, air pollution, and city size.61 In every case, the 
rTW estimates remain statistically insignificant. No 
single category of amenity control variables drives 
the finding that including amenities renders the 
rTW coefficient insignificant.

Column 7 shows the analysis after adjusting 
wages for living costs directly and without ameni-
ties. This corresponds to the specification in Table 4, 
column 7 only restricting the sample to respondents 
living in an mSA and using mSA-level living cost 
indexes. Doing so shows that private-sector wages 
are a statistically insignificant 1.2 percent lower in 
rTW states than in non-rTW states. This differs 
slightly from the results in Table 4 using statewide 
data. Further investigation showed that running the 

statewide analysis just on respondents living in an 
mSA produced similar results. The author conjec-
tures that differences between the total population 
and the subsample of the population living in mSAs 
drive the differences between the results in Table 4 
and Appendix Table C.2.

The ePI specification that shows a negative effect 
of right-to-work laws on wages has little theoretical 
justification. If researchers want to examine real 
wages, they should convert nominal dollars into real 
dollars before running their analysis. If researchers 
believe that differing local amenities drive differ-
ences in wages, they should include those variables 
in their analysis directly. both of these approaches 
show that rTW laws have little effect on workers’ pay. 
The economic Policy Institute only finds a negative 
relationship between rTW and wages by incorrectly 
accounting for differences in living costs.

61. The unemployment variable remains in the analysis throughout as EPI included it in its base model.
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Appendix D: Full Regression Results

Appendix Table D shows the full regression results 
for several of the specifications presented in this 
paper: Table 4, column 4; Table 4, column 5; Table 4, 
column 7; Table 5, column 2; and Appendix Table C.1, 
column 3. The full results for any of the other tables, 
or the first-stage regression results from instru-
mental variables regressions are available from the 
author upon request.
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Table 4, 
Column 4

Table 4, 
Column 5

Table 4, 
Column 7

Table 5, 
Column 2

Appendix C.1, 
Column 3

EPI Control 
Variables 

EPI Controls with 
Living-Cost- 

Adjusted Wages

EPI Controls with 
Living-Cost- 

Adjusted Wages 

 Instrumented 
Living Costs and 

Amenities

All Employees All Employees Private Sector 
Workers  

All Employees MSA-Level, 
Private-Sector 

Workers

Dependent Variable Log Wages Log Living Cost 
Adjusted Wages

Log Living Cost 
Adjusted Wages

Unemployment Log wages

Control Variables
Right-to-Work Law in Eff ect –0.0284** –0.0065 –0.0014 –0.0118*** 0.0007
Standard Error (0.0107) (0.0113) (0.0125) (0.0019) (0.0128)
P–Value 0.010 0.565 0.911 3.80e–08 0.954

Log of Regional Price Parity 
Index

0.721*** — — — 0.951***

(0.0873) — — — (0.102)
0.000 — — — 0.000

YEAR
2010 — — — — 0.0232***

— — — — (0.0055)
— — — — 9.28e–05

2011 –0.0194*** –0.0208*** –0.0186*** –0.0075*** 0.0058
(0.0039) (0.0037) (0.0038) (0.0009) (0.0056)
5.54e–06 5.20e–07 9.07e–06 0.000 0.307

2012 –0.0261*** –0.0299*** –0.0257*** –0.0157*** 0.0009
(0.0075) (0.0071) (0.0073) (0.0013) (0.0033)
0.001 9.39e–05 0.001 0.000 0.780

2013 –0.0271*** –0.0332*** –0.0291*** –0.0226*** —
(0.0101) (0.0096) (0.0102) (0.0015)
0.010 0.001 0.006 0.000 —

DEMOGRAPHICS
Age 0.0318*** 0.0318*** 0.0310*** –0.0023*** 0.0328***

(0.0018) (0.0018) (0.0018) (0.0003) (0.0018)
0.000 0.000 0.000 0.000 0.000

Age Squared -0.0003*** -0.0003*** -0.0003*** 2.34e-05*** -0.0003***
(1.90e-05) (1.92e-05) (1.90e-05) (2.52e-06) (1.92e-05)
0.000 0.000 0.000 0.000 0.000

Sex (female) –0.125*** –0.125*** –0.129*** 0.0043*** –0.127***
(0.0031) (0.0031) (0.0036) (0.0009) (0.0040)
0.000 0.000 0.000 5.96e–06 0.000

APPeNDIX TAbLe D

Full Regression Results for Selected Specifi cations
Standard errors are in (parentheses)
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RACE/ETHNICITY
Black –0.0909*** –0.0930*** –0.0990*** 0.0563*** –0.109***

(0.0071) (0.0079) (0.0086) (0.0040) (0.0072)
0.000 0.000 0.000 0.000 0.000

Hispanic –0.131*** –0.144*** –0.156*** 0.0019 –0.152***
(0.0091) (0.00921) (0.0101) (0.0034) (0.0087)
0.000 0.000 0.000 0.575 0.000

Asian –0.0801*** –0.0935*** –0.104*** 0.0004 –0.120***
(0.0130) (0.0137) (0.0144) (0.0029) (0.0098)
8.98e–08 6.18e–09 1.39e–09 0.903 0.000

Other –0.0516*** –0.0527*** –0.0606*** 0.0388*** –0.0742***
(0.0121) (0.0117) (0.0140) (0.0045) (0.0170)
8.21e–05 3.55e–05 6.19e–05 0.000 5.45e–05

EDUCATION
High School Graduate 0.113*** 0.113*** 0.106*** –0.0272*** 0.107***

(0.0084) (0.0087) (0.0082) (0.0049) (0.0041)
0.000 0.000 0.000 9.97e–07 0.000

Some College 0.175*** 0.174*** 0.163*** –0.0402*** 0.166***
(0.0107) (0.0110) (0.0104) (0.0043) (0.0063)
0.000 0.000 0.000 0.000 0.000

Associate’s Degree 0.224*** 0.224*** 0.215*** –0.0442*** 0.220***
(0.0099) (0.0102) (0.0098) (0.0049) (0.0078)
0.000 0.000 0.000 0.000 0.000

Bachelor’s Degree 0.372*** 0.371*** 0.360*** –0.0531*** 0.361***
(0.0111) (0.0113) (0.0114) (0.0044) (0.0115)
0.000 0.000 0.000 0.000 0.000

Advanced Degree 0.583*** 0.581*** 0.573*** –0.0552*** 0.565***
(0.0133) (0.0134) (0.0139) (0.0040) (0.0139)
0.000 0.000 0.000 0.000 0.000

MARITAL STATUS 
Never Married –0.0892*** –0.0916*** –0.0978*** 0.0329*** –0.101***

(0.0031) (0.00298) (0.0035) (0.0011) (0.0040)
0.000 0.000 0.000 0.000 0.000

Divorced or Widowed –0.0511*** –0.0504*** –0.0570*** 0.0282*** –0.0567***
(0.0044) (0.00436) (0.0047) (0.0018) (0.0060)
0.000 0.000 0.000 0.000 0.000

Separated –0.0908*** –0.0929*** –0.102*** 0.0370*** –0.104***
(0.0056) (0.0059) (0.0066) (0.0053) (0.0070)
0.000 0.000 0.000 4.46e–09 0.000

Metropolitan Area 0.0893*** 0.0792*** 0.0676*** 0.0017 —
(0.0079) (0.0078) (0.0077) (0.0014) —
0.000 0.000 0.000 0.238 —

WORKER CHARACTERISTICS
Hourly Workers (vs. Salaried) –0.197*** –0.194*** –0.218*** — –0.223***

Table 4, 
Column 4

Table 4, 
Column 5

Table 4, 
Column 7

Table 5, 
Column 2

Appendix C.1, 
Column 3
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(0.0082) (0.0085) (0.0080) — (0.0059)
0.000 0.000 0.000 — 0.000

Union Status 0.174*** 0.169*** 0.205*** — 0.205***
(0.0055) (0.0052) (0.0085) — (0.0081)
0.000 0.000 0.000 — 0.000

Full–time Employee 0.135*** 0.136*** 0.130*** — 0.132***
(0.0029) (0.0029) (0.0034) — (0.0043)
0.000 0.000 0.000 —

State/MSA Unemployment 
Rate

–0.0009 –0.0033 –0.0031 — –0.0003

(0.0046) (0.0041) (0.0043) — (0.0022)
0.851 0.425 0.470 — 0.881

INDUSTRY
Mining 0.448*** 0.449*** 0.450*** –0.0159*** 0.470***

(0.0250) (0.0244) (0.0226) (0.00593) (0.0275)
0.000 0.000 0.000 0.010 0.000

Construction 0.207*** 0.208*** 0.214*** 0.0316*** 0.205***
(0.0135) (0.0141) (0.0123) (0.0067) (0.023)
0.000 0.000 0.000 1.59e–05 0.000

Manufacturing 0.246*** 0.250*** 0.256*** 0.00537 0.260***
(0.0165) (0.0168) (0.0137) (0.0045) (0.0230)
0.000 0.000 0.000 0.232 0.000

Wholesale and Retail 
Trade

0.0598*** 0.0610*** 0.0707*** –0.000410 0.0704***

(0.0147) (0.0151) (0.0113) (0.00463) (0.0212)
0.0002 0.0002 5.89e–08 0.930 0.0016

Transportation and 
Utilities

0.271** 0.273** 0.264** –0.0195*** 0.249***

(0.0125) (0.0132) (0.0118) (0.00631) (0.0225)
0.000 0.000 0.000 0.003 0.000

Information 0.204*** 0.203*** 0.216*** 0.0113* 0.227***
(0.0247) (0.0245) (0.0199) (0.0061) (0.0255)
0.000 0.000 0.000 0.0680 0.000

Financial Activities 0.228*** 0.228*** 0.234*** –0.0026 0.238***
(0.0203) (0.0202) (0.0165) (0.00558) (0.0239)
0.000 0.000 0.000 0.640 0.000

Professional and 
Business Services

0.184*** 0.184*** 0.194*** 0.0260*** 0.192***

(0.0178) (0.0179) (0.0158) (0.00698) (0.0247)
0.000 0.000 0.000 0.0005 0.000

Educational and Health 
Services

0.103*** 0.105*** 0.130*** –0.0123** 0.129***

(0.0149) (0.0152) (0.0109) (0.0050) (0.0224)
5.45e–09 5.08e–09 0.000 0.0170 4.18e–07

Leisure and Hospitality –0.0165 –0.0158 –0.0094 0.0138** –0.0096
(0.0181) (0.0181) (0.0147) (0.0057) (0.0226)
0.366 0.388 0.524 0.0185 0.672

Other Services 0.0093 0.0108 0.0185 –0.0020 0.0139

Table 4, 
Column 4

Table 4, 
Column 5

Table 4, 
Column 7

Table 5, 
Column 2

Appendix C.1, 
Column 3
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(0.0160) (0.0162) (0.0125) (0.0056) (0.0245)
0.565 0.509 0.146 0.729 0.574

Public Administration 0.227*** 0.227*** — –0.0207*** —
(0.0265) (0.0257) — (0.0061) —

— — — 0.0012 —
Armed Forces — — — 0.615*** —

— — — (0.0283) —
— — — 0.000 —

OCCUPATIONS
Business  and Financial 
Operations 

–0.0714*** –0.0715*** –0.0682*** 0.0050*** –0.0796***

(0.0069) (0.0069) (0.0075) (0.0015) (0.0055)
0.000 0.000 0.000 0.0013 0.000

Computer and 
Mathematical Science

0.0751*** 0.0750*** 0.0847*** –0.0011 0.0686***

(0.0108) (0.0105) (0.0117) (0.0020) (0.0095)
4.18e–09 2.27e–09 1.24e–09 0.589 1.82e–09

Architecture and 
Engineering

0.0130 0.0137 0.0133 0.0023* –0.0042

(0.0123) (0.0122) (0.0131) (0.0012) (0.0129)
0.293 0.268 0.313 0.074 0.746

Life, Physical, and 
Social Sciences 

–0.169*** –0.169*** –0.133*** 0.0018 –0.148***

(0.0180) (0.0180) (0.0202) (0.0031) (0.0207)
0.000 0.000 1.85e–08 0.568 2.42e–09

Community and 
Social Services

–0.338*** –0.336*** –0.370*** 0.0116*** –0.360***

(0.0120) (0.0118) (0.0121) (0.0023) (0.0142)
0.000 0.000 0.000 7.43e–06 0.000

Legal –0.0033 –0.0053 0.0093 –0.0141*** 0.0123
(0.0132) (0.0130) (0.0149) (0.0034) (0.0136)
0.805 0.688 0.534 0.000 0.371

Education, Training,
 and Library

–0.369*** –0.367*** –0.378*** 0.0181*** –0.384***

(0.0083) (0.0085) (0.0097) (0.0015) (0.0097)
0.000 0.000 0.000 0.000 0.000

Arts, Design, 
Entertainment, 
Sports, and Media 

–0.176*** –0.178*** –0.179*** 0.0254*** –0.186***

(0.0147) (0.0143) (0.0159) (0.0072) (0.0168)
0.000 0.000 0.000 0.001 0.000

Health Care Practitioner 
and Technical

0.142*** 0.144*** 0.154*** –0.0013 0.150***

(0.0120) (0.0123) (0.0126) (0.0015) (0.0127)
0.000 0.000 0.000 0.412 0.000

Healthcare Support –0.269*** –0.269*** –0.270*** 0.0134*** –0.277***

(0.0204) (0.0213) (0.0222) (0.0035) (0.0285)
0.000 0.000 0.000 0.000 0.000

Table 4, 
Column 4

Table 4, 
Column 5

Table 4, 
Column 7

Table 5, 
Column 2

Appendix C.1, 
Column 3
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Protective Services –0.278*** –0.278*** –0.432*** 0.0051*** –0.444***

(0.0121) (0.0120) (0.0181) (0.0024) (0.0186)
0.000 0.000 0.000 0.038 0.000

Food Preparation and 
Serving Related

–0.482*** –0.479*** –0.479*** 0.0231*** –0.494***

(0.0143) (0.0144) (0.0158) (0.0026) (0.0144)
0.000 0.000 0.000 0.000 0.000

Building and Grounds 
Cleaning and 
Maintenance

–0.442*** –0.440*** –0.446*** 0.0337*** –0.467***

(0.0175) (0.0174) (0.0201) (0.0032) (0.0186)
0.000 0.000 0.000 0.000 0.000

Personal Care 
and Services

–0.419*** –0.419*** –0.412*** 0.0204*** –0.420***

(0.0153) (0.0153) (0.0147) (0.0025) (0.0159)
0.000 0.000 0.000 0.000 0.000

Sales and Related –0.263*** –0.262*** –0.263*** 0.0247*** –0.263***
(0.0074) (0.0075) (0.0080) (0.0017) (0.0088)
0.000 0.000 0.000 0.000 0.000

Offi  ce and 
Administrative Support

–0.284*** –0.283*** –0.279*** 0.0223*** –0.283***

(0.0103) (0.0105) (0.0101) (0.0018) (0.0094)
0.000 0.000 0.000 0.000 0.000

Farming, Fishing, 
and Forestry

–0.394*** –0.392*** –0.390*** 0.0645*** –0.412***

(0.0270) (0.0274) (0.0286) (0.0127) (0.0217)
0.000 0.000 0.000 4.41e–06 0.000

Construction 
and Extraction 

–0.218*** –0.216*** –0.217*** 0.0717*** –0.235***

(0.0172) (0.0171) (0.0192) (0.0029) (0.0195)
0.000 0.000 0.000 0.000 0.000

Installation, Repair,
and Maintenance

–0.167*** –0.166*** –0.167*** 0.0188*** –0.184***

(0.0164) (0.0163) (0.0173) (0.0022) (0.0136)
0.000 0.000 0.000 0.000 0.000

Production –0.333*** –0.330*** –0.331*** 0.0393*** –0.341***
(0.0202) (0.0203) (0.0206) (0.0023) (0.0169)
0.000 0.000 0.000 0.000 0.000

Transportation and 
Material Moving

–0.378*** –0.376*** –0.382*** 0.0470*** –0.396***

(0.0163) (0.0166) (0.0183) (0.0025) (0.0195)
0.000 0.000 0.000 — 0.000

METROPOLITAN STATISTICAL AREA AMENITIES

January Temperature (average)
0.0002

(0.0007)
0.729

January Sunlight (average)
4.09e–05

(0.0002)
0.828

Table 4, 
Column 4

Table 4, 
Column 5

Table 4, 
Column 7

Table 5, 
Column 2

Appendix C.1, 
Column 3
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July Temperature (average)
 

–0.0034*
(0.0018)
0.0575

 July Humidity (average)
–0.0011***
(0.0002)
4.89e–05

MSA Borders the Atlantic Ocean
–0.0446**
(0.0190)
0.023

MSA Borders the Gulf Ocean
–0.0084
(0.0207)
0.687

MSA Borders the Pacifi c Ocean
0.0210

(0.0272)
0.443

Percent of MSA Covered by Water
–0.00034
(0.0003)
0.307

Plains
0.0172

(0.0188)
0.366

Tablelands
0.0197

(0.0172)
0.258

Open Hills and Mountains
0.0130

(0.0174)
0.459

Plains with Hills and Mountains
0.0392*

(0.0229)
0.093

Hills and Mountains
—
—
—

Average Property Crime Rate
0.736

(0.554)
0.190

Average Violent Crime Rate
3.440

(2.528)
0.179

Particulate Matter 2.5
0.0114***

(0.0034)
0.001

Average Ozone Parts per Million
–1.675***
(0.566)
0.005

Table 4, 
Column 4

Table 4, 
Column 5

Table 4, 
Column 7

Table 5, 
Column 2

Appendix C.1, 
Column 3
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Core-Based Statistical Area (CBSA): 100,000–249,999
0.0061

(0.0189)
0.750

Core-Based Statistical Area (CBSA): 250,000–499,999
–0.0048
(0.0173)
0.783

Core-Based Statistical Area (CBSA): 500,000–999,999
0.0016

(0.0195)
0.933

Core-Based Statistical Area (CBSA): 1,000,000–2,499,999
0.0278**

(0.0133)
0.0408

Core-Based Statistical Area (CBSA): 2,500,000–4,999,999
0.0259

(0.0188)
0.175

Core-Based Statistical Area (CBSA): 5,000,000+ (omitted)
—
—
—

Constant
–1.244*** –2.501*** –2.448*** 0.132*** –1.984***
(0.389) (0.0619) (0.0631) (0.0059) (0.527)
0.0023 0 0 0 0.0004

R–squared 0.568 0.558 0.568 0.036 0.588
Observations 386388.0 386388.00 318605.00 761937.00 178840.00
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* Statistical signifi cance at the 10 percent level.  
** Statistical signifi cance at the 5 percent level.  
*** Statistical signifi cance at the 1 percent level. 

Table 4, 
Column 4

Table 4, 
Column 5

Table 4, 
Column 7

Table 5, 
Column 2

Appendix C.1, 
Column 3


