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Abstract
We explore how more wage equality fuels the generosity of the welfare state via political competition
in elections, and how a more generous welfare state fuels wage equality via empowerment of weak
groups in the labor market. Together the two mechanisms may generate a cumulative process that
explains how equality multiplies, and why countries with more equal distributions of market outcomes
also have stronger welfare states. The complementarity between wage setting and welfare spending
can explain why almost equally rich countries differ so much in economic and social equality among
their citizens. (JEL: H53, I31, J31)

1. Introduction

Countries are far from being on par in their pre-tax inequality and redistributive welfare
spending. Even similar countries with integrated economies, and access to the same
technology and markets, differ on both accounts. Some have high wage differentials and
low welfare spending, others have low wage differentials and high welfare spending.
This kind of double disparity is evident from Figure 1, depicting country averages
1975–2010. For instance, the figure shows that the United States and Scandinavia
are outliers in both dimensions. Norway and Sweden have twice as generous welfare
spending as the United States, but only half of the pre-tax wage inequality.
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FIGURE 1. Inequality and welfare generosity across countries, 1975–2010. Average values (with
gaps for some countries). Welfare generosity index from Scruggs (2014), wage dispersion from
OECD, pre-tax hourly wages. See Appendix D for details.

There are indications of a similar pattern of disparity over time within the same
country. Figure 2 shows how welfare spending and wage inequality have evolved in
the United States over the period 1945–2002. Up until 1975, we have low, and in part
declining, wage inequality and rising welfare spending, while after the turning point
around 1975 we have strongly rising wage inequality and stagnating welfare spending.

There are also signs of double disparity in the responses to political and economic
shocks. Based on the developments from 1975 to 2010, Figure 3 sums up how countries
react to changes of political power and changes in labor market institutions. As shown
by the left side of the figure, countries with an increase in right-wing parties in
government experience not only a decline in welfare generosity, but also rising wage
differentials, while countries that have a decline in right-wing parties in government
experience not only increasing welfare generosity, but also declining wage differentials.
Similarly, as the right side of Figure 3 shows, countries that get more decentralized
wage setting not only experience rising wage differentials (as discussed by Freeman
1991, and Wallerstein 1999), but also declining welfare generosity, while countries that
get less decentralized wage setting experience not only declining wage differentials,
but also rising welfare generosity.

In this paper we propose a novel mechanism to understand the origins of such
covariations in inequality and welfare spending. The core ingredient of our framework
is a standard Diamond–Mortensen–Pissarides model with heterogeneity in productivity
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FIGURE 2. US welfare generosity and wage inequality 1945–2002. Social transfers 1945–1959,
Historical Statistics of the United States, Millennial edition (includes social insurance, public aid,
health and medial programs, veterans programs, housing and other social welfare programs); 1960–
2001 from the OECD Lindert–Allard Data Set (2009); d9d1 ratio, Male Wages from Goldin and Katz
(2007).

and job security, and a probabilistic voting model for the determination of social
insurance. In our framework, workers flow between employment and unemployment,
and their interests therefore depend both on the security of jobs and on their wages.
We concentrate on how welfare benefits affect the distribution of negotiated wages,
and how the distribution of wages affects the welfare policies that result from political
competition for voters over social insurance against loss of income.

To explain the link from the wage distribution to welfare generosity, we emphasize
how wage compression increases the political support for the welfare state and thus
alters the programs that enable political parties to win elections. Voters who become
richer, we claim, demand more social insurance, rather than less, as the income loss
associated with a bad state is larger, while the cost of the insurance in terms of utility
is lower. Combined with the fact that richer individuals vote more to the right than to
the left on welfare policies, our claim looks like a paradox.

The paradox is easily resolved, however, once we account for how risks of
income loss stimulate demand for social insurance and how low-wage workers are
most exposed to such risks. The hazard of becoming unemployed is higher for low-
wage workers than for high-wage workers, their probability of re-employment is also
lower compared to high-wage workers; and the risks of bad health outcomes are
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FIGURE 3. Yearly change in wage inequality and welfare generosity. 1975–2010 with gaps for some
countries. Welfare generosity index from Scruggs (2014), wage dispersion from OECD, pre-tax
hourly wages, wage setting indicators constructed from Visser (2014) and right-wing power from
Armingeon (2013). See Appendix D.

similarly skewed.1 Jarosch (2014) provides a micro foundation for how workers sort
into increasingly productive and secure jobs. Accounting for such a negative association
between pay and risk, we easily see that groups in higher paid jobs may demand less
social insurance than poorer groups as they face lower risks of income loss. For a given
distribution of risk, however, social insurance is demanded more when a high-risk
group receives higher income.

With this voter behavior, a mean-preserving reduction in the wage dispersion
stimulates the demand for social insurance, simply because a majority of workers
become richer for a given level of vulnerability.2 We show that political parties react
by offering more generous welfare programs on both sides of the political spectrum—
even when each side is ideologically motivated.

To explain the link in the other direction, from welfare generosity to the wage
distribution, we emphasize how welfare benefits may empower weak groups in the

1. See Farber (2011), Jarosch (2014), Bratsberg, Fevang, and Røed (2010), and Cutler and Lleras-Muney
(2014).

2. The spending on income replacement programs such as unemployment insurance, sickness pay,
occupational illness, and disability are higher in richer countries and in equally rich countries with more
egalitarian income distributions (Moene and Wallerstein 2001, 2003; Barth, Finseraas, and Moene 2015).
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labor market, raising the lowest wages the most and thus compressing the wage
distribution from below. Again, the fact that low-paid workers are more vulnerable
to risk is detrimental as the conditions offered during unfortunate events, such as
unemployment, matter more for the bargaining power of these workers compared to
high-wage workers. To capture this, we explore how social insurance lifts the fall-back
position of workers in local wage bargaining.

The combination of the two links gives rise to a positive feedback mechanism
that can amplify the effect of any difference in history, institutions, shocks, or any
exogenous change. In the model we refer to this mechanism as the equality multiplier.

One must perhaps have a Scandinavian background to emphasize how equality can
multiply. In any case, there are clear empirical indications that equality does create
more equality, but the process can also operate in reverse. Then inequality creates
more inequality as larger wage differentials induce less welfare spending, which in
turn generates larger wage differentials and further declines in welfare spending as it
has done in many countries since the mid-1980s.

Our emphasis on a negative link between income inequality and welfare spending
contests the classical views by Romer (1975), Roberts (1977), and Meltzer and
Richards (1981). It is in line with the influential paper by Benabou (2000). It echoes
the broad historical accounts by Lindert (2004), the long-term evidence across US
counties and states by Ramcharan (2010), and the comprehensive cross-country studies
by Alesina and Glaeser (2004) and Perotti (1993, 1996). It is also inspired by Alesina
and Angeletos (2005) and the extension in Alesina, Cozzi, and Mantovan (2009), and
in Di Tella and Dubra (2010). While they explore voters’ concern for fairness, we
explore the insurance motive; while they stress how welfare benefits may compress the
earnings distribution from above by limiting human capital investments, we emphasize
how the welfare state may compress the wage distribution from below by empowering
weak groups.3

Since the equality multiplier enhances divergence across countries caused by other
exogenous factors, it may add to the understanding of how “varieties of capitalism”
may arise and persist (Hall and Soskice 2001; see also Esping-Andersen 1990). Finally,
the cumulative changes across institutions connect our paper to the earlier discussion
of why seemingly similar countries sustain widely divergent wage structures and have
different developments of wage inequality over time.4

In what follows, we explore our mechanism of double disparity. Section 2 provides
the modeling frame, Section 3 the wage equalizing effect, Section 4 the equality
magnifying effect, and Section 5 the equality multiplier with empirical illustrations.

3. Doing this, we add the linkage from welfare spending to wage equality to the analysis of how wage
equality fuels the political demand for welfare state provisions, discussed in Moene and Wallerstein (2001)
and Iversen and Soskice (2001); see also Wilensky (1975).

4. See for example Devroye and Freeman (2001), DiNardo, Fortin, and Lemieux (1996), Leuven,
Oosterbeek, and van Ophem (2004), Kahn (2000), Blau and Kahn (1996), Acemoglu (2003), Scheve
and Stasavage (2008), Katz and Murphy (1992), Card and DiNardo (2002), Katz and Autor (1999), Autor,
Katz, and Kearney (2008), and Goldin and Katz (2007).
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2. The Model Frame

The model consists of firms, workers, voters, and politicians who are placed within
a standard Diamond–Mortensen–Pissarides frame for segregated labor markets. Each
job is characterized by a given pair of productivity pi and risk of job loss �i . Higher
subscripts i indicate higher productivity.

Matching. The number of vacancies relative to the number of unemployed indicates
the tightness of the labor market: �i D vi=ui . An unemployed worker finds a job
with probability qi D q0�

1��
i , where q0 is a positive constant, and � 2 .0; 1/ is the

matching elasticity. Accordingly, a vacancy is filled with probability qi=�i .

Firms. Firms open vacancies until the expected profits of establishing a vacancy is
zero: r…v

i D q0���…
f
i � k D 0, where k is the cost of creating a vacancy and …

f
i is

the present value of a filled vacancy, determined by r…
f
i D pi � wi � �i…

f
i where

wi is the wage of type i workers. Using both expressions, the employer rent becomes

…
f
i � …v

i D pi � wi

r C �i

: (1)

We can also solve for tightness �i and unemployment ui in steady state:

�i D
�

pi � wi

.�i C r/k

�1=�
1

q0

and ui D �i

�i C qi

: (2)

Workers and Voters. In most welfare systems, social insurance against income loss
is offered on better terms for lower income classes than for higher ones, an aspect
that we capture by the common compensation g in the event of income loss.5 Workers
have a concave instantaneous utility function U.c/ D c1��=.1 � �/ with relative risk
aversion � � 1. With a tax rate t , a worker of type i obtains ci D .1 � t/wi when
employed, and ci D g when unemployed.

The long-term interests of workers are given by the asset equations rV e
i D U.ci / �

�i .V
e

i � V u
i / when employed, and rV u

i D U.g/ C qi .V
e

i � V u
i / when unemployed,

where r is the discount rate. The solution to the two equations can be written as

V e
i D �iU.ci / C .1 � �i /U.g/ where �i � r C qi

r.r C �i C qi /
; (3)

V u
i D ıi�iU.ci / C .1 � ıi�i /U.g/ where ıi � qi

r C qi

: (4)

5. Nothing would change if benefits were tied to individual income w
i

and average income Nw, by
Qg

i
D .�C (1��/.w

i
/=. Nw//g as long as 0 � � < 1. The insurance logic may also hold if we add redistribution

among the employed to social insurance (Moene and Wallerstein 2001).
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These interests are the basis for workers’ behavior both in wage negotiations in the
labor market and in the voting booth where they are combined with the distribution of
their ideological sympathies.

Political Parties. We focus on left–right block politics with two parties. Each party
consists of realists who only care about winning elections, and of idealists who only
care about the policies that are implemented (Roemer 2001).

Idealists’ preferences for welfare spending are captured by a concave function,
Pj .g/ in party j . At least for some middle ranged values of g, where parties compete,
left idealists want higher spending P 0

L.g/ > 0 and the right idealists lower spending
P 0

R.g/ < 0. Idealists and realists bargain internally in each party, but each party plays
noncooperatively against the opposing block.

The Sequence of Decisions. First, welfare policies are formed: each political party
takes the distribution of wages, the interests of voters, and the distribution of their
ideological sympathies as given.

Next, an election is held: the workers vote on the political parties, taking the
distribution of wages as given, believing in the promises that the winning party
implements its policy program.

Finally, wages are determined by worker–firm bargaining: each side takes the
conditions in the labor market, the tax rate, and the welfare benefits as given.

Balanced Budget. Throughout we maintain that the budget is balanced, t D bg,
where the value of b is the cost of welfare spending represented by the number of
benefit receivers relative to the size of the tax base

b D
P

niuiP
ni .1 � ui /wi

: (5)

Here ni is the share of the workforce of type i and
P

.1 � ui /niwi is the tax base. We
assume that the impact on b of any single wage adjustment is negligible.

Core Assumption. Our discussion is premised on the observation that workers in low-
productivity jobs more easily lose their jobs than others. Thus we make the following
assumption.

ASSUMPTION 1. Lower productivity is associated with higher probability of job loss
�i and a lower effective bargaining power for workers.

This assumption captures the pattern in countries, from the United States to
Scandinavia, where lower productivity is associated with higher risks of income or
job loss. For instance, Farber (2011) documents how the job-loss rates in the United
States during several downturns from the 1980s to 2009 were almost twice as high
among workers with lower education as the job-loss rates among workers with higher
education, and that young workers have significantly higher job-loss rates than older
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workers. On the other side of the spectrum, Bratsberg, Fevang, and Knut (2010) find
that the odds ratio of becoming disabled in Norway is significantly lower for males
with only compulsory education, than for males with higher education. Cutler and
Lleras-Muney (2014) review what is known about the relationship between education
and health risks, and document a large and persistent positive association between
education and health.

Our assumption is also consistent with the fact that in all countries high-skilled
workers tend to have lower unemployment rates than low-skilled workers. It is in line
with research on the relationship between productivity and job security by Jarosch
(2014) who concludes that workers “effectively face a job ladder where the bottom
rungs are more slippery” and that separations into unemployment lead to multiple
separations. As loss of jobs and income in this way have long-lasting effects, low-
productivity workers have lower effective bargaining power. The pay to low-wage
workers is twice as sensitive to local unemployment levels as those of high-skilled
workers (Bratsberg, Barth, and Raaum 2006) and less generous unemployment benefits
to vulnerable groups persistently reduce wage outcomes in subsequent jobs (Arni,
Lalive, and van Ours 2009).

Our assumption that more productive jobs have lower separation rates �i gives
us a clear structure in the model: the tightness of labor markets �i in equation (2)
is increasing in i ;6 unemployment rates ui in equation (2) are decreasing in i ; the
weights �i and ıi on employment and unemployment in equations (3) and (4) are both
increasing in i , together with the probability of re-employment qi .

3. How Welfare Policies Affect Wage Inequality

The wage wi is determined at the firm level and in accordance with the asymmetric Nash

bargaining solution that maximizes the Nash product ŒV e
i � V u

i �˛i Œ…
f
i � …v

i �1�˛
i

where ˛i � ˛iC1.
The employment rents .V e

i � V u
i / account for turnover and the possibility of re-

employment in other jobs. With decentralized wage setting at the firm level the wage
in these other jobs, denoted Nwi , is of course not directly affected by the negotiation.
Incorporating this, and using equations (3) and (4), the employment rent can be defined
by

V e
i � V u

i D �i ŒU.ci / � ıiU. Nci / � .1 � ıi /U.g/� (6)

where Nci D .1 � bg/ Nwi . Now, as long as the general labor market conditions are taken
as given (as reflected in �i and ıi ), maximizing the Nash product (after inserting from

6. As we show in what follows, the surplus p
i

� w
i

is increasing in i .
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equation (1)) yields the first-order condition that can be expressed as

˛i

.1 � ˛i /.1 � ıi /

�
pi � wi

wi

�
D 1

.� � 1/

"
c

��1
i � g��1

g��1

#
; (7)

where ci D .1 � bg/wi and where we have inserted that in equilibrium all jobs of type
i pay the same wage, implying wi D Nwi .

Observe first that the left-hand side of (7) is declining in wi , while the right-
hand side is increasing in wi (as � � 1). Thus the bargaining solution yields a unique
equilibrium value of wi . Next, notice that the left-hand side of equation (7) captures the
heterogeneity between types of workers—their relative bargaining power ˛i=.1 � ˛i /

and their outside job opportunities, reflected in ıi . If outside jobs become less available
(ıi down), it works as if the relative bargaining power of workers declines. We can
therefore think of ˛i=Œ.1 � ıi /; .1 � ˛i /� as their effective relative bargaining power.

The solution to equation (7) confirms the intuition that higher risk aversion among
workers implies a lower equilibrium wage (as the right-hand side of equation (7) gets
an upward shift for a higher degrees of risk aversion); higher bargaining power ˛i to
workers and better alternative job opportunities (a higher ıi ) imply a higher equilibrium
wage. The negotiated wage is naturally also higher in more productive jobs, but the
wage rise is less than the productivity increase, since both the employment rent and
the employer rent go up with pi as can be seen by differentiating (7):

dwi

dpi

D ˛i

˛i C .1 � ˛i /.1 � ıi / C �˛i ..pi � wi /=wi /
< 1: (8)

Notice that this expressing is declining in �, reflecting how risk aversion makes workers
weaker in the negotiations, leading to lower wage differentials between jobs. Similarly,
from equations (7) and (8), we see that fewer available outside job opportunities (low
ıi ) imply smaller wage differentials between jobs.

To move to our main interest of how more generous welfare benefits affect wage
differentials before taxes and transfers, observe from equation (7) that the strongest
possible groups with ˛i D 1 have wi D pi , and an increase in the level of g has no
impact on the wage. The weakest possible groups with ˛i D 0, in contrast, have no
immediate utility gain, and thus wi D g=.1 � bg/, and a 1% increase in the level of g

raises the wage by more than 1%. Hence, a higher level of g narrows the gap between
the wages of the strongest and the weakest groups.

This wage-equalizing effect between weak and strong groups also holds in less
extreme cases as the welfare state compresses the pre-tax wage distribution between
low-paid and better-off workers more generally defined. Social insurance empowers
weak groups in the labor market much more than stronger groups.

To see this, consider any group ! working in a low-productivity job in the context
of a slack labor market (low ıi ). We can show the following result.
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PROPOSITION 1. More generous welfare benefits reduce the pre-tax wage gap ws=w!

between any weak group !, with ˛! � 1=�, and any group s > ! with a more
productive job.

Proof. As demonstrated in Appendix A, the elasticity of the wage equation with respect
to g is higher for weak groups ! than for stronger groups s, where ps > p! . �

The fact that the weak group has ˛! � 1=� in order for the welfare spending to
compress the pre-tax wage distribution from below,7 is a sufficient, but not necessary,
condition.

The intuition for the proposition is simple: risk aversion weakens workers’ ability
to raise wages through bargaining with risk-neutral employers. Stronger groups, with
better employment opportunities and higher bargaining power, compensate somewhat
for this weakness by being more patient in bargaining and by having better opportunities
to get another job. Therefore, they benefit less, compared to weaker groups, from higher
welfare generosity, implying that the wage gap between the two groups declines as g

goes up. All groups obtain a higher wage from higher welfare generosity, but the wage
rise at the bottom of the pay scale is relatively highest.

If wage setting is coordinated across firms that employ the same type of workers,
all wages in income class i are set simultaneously. In that case the Nash product

max
w

i

�
U.ci / � ıiU. Nci / � .1 � ıi /U.g/

�˛
i
�
pi � wi

�1�˛
i

is replaced by

max
w

i

.1 � ıi /
˛

i

�
U.ci / � U.g/

�˛
i
�
pi � wi

�1�˛
i (9)

implying that the term .1 � ıi / vanishes from the first-order condition (7). In other
words, one source of heterogeneity across types of workers, their different outside
job opportunities, no longer affects wage determination. As a consequence, wage
differentials across jobs become smaller. More decentralized wage setting, in contrast,
is associated with increasing wage inequality. In the empirical analysis in Section 5, we
utilize that decentralization is associated with higher wage differentials, as illustrated
in the Introduction.

Having shown how welfare spending mitigates the impact of heterogeneity of jobs
on wage inequality, we take this wage inequality as a starting point to characterize the
outcomes of political competition over welfare spending.

7. Workers with the same level of risk aversion may have different bargaining power as their discounting
reflects the power to tolerate postponements, the degree of risk aversion, how various income levels are
evaluated, no matter how utilities are discounted.
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4. How Wage Inequality Affects Welfare Policy

To see how wage equality fuels welfare generosity, consider an employed member
of group i with preferences V e

i given by equation (3). His preferred level of welfare
spending is arg maxg V e

i , determined by the first-order condition

�U 0.ci /bwi C hiU
0.g�

i / D 0 where hi � 1 � �i

�i

: (10)

Since hi measures the (expected discounted) time spent as unemployed relative to
employed, it is a rough indicator of worker i’s vulnerability. Using the constant relative
risk aversion and the shorthand G D g=.1 � bg/, the explicit solution to equation (10)
becomes G�

i D w
1�1=�
i Œhi=b�1=�.

This expression shows that, everything else being the same, the preferred level of
welfare spending is higher the more vulnerable the group is. For a given vulnerability,
however, welfare spending is a normal good. From ∂V e

i ..gI wi //=∂g D 0 in (10) we
have

dg

dwi

D .� � 1/U 0.ci /b

�∂2V e
i =∂g2

> 0; (11)

where the numerator is positive as long as � > 1 and the denominator is positive since
U.�/ is concave.

This normal goods property does not imply that the rich prefer more spending
than the poor. In fact, as long as rich high-productivity workers are sufficiently less
vulnerable to income loss than poorer low-productivity workers, they may demand a
lower level of g in spite of their higher incomes.

Voting. The political parties consider voters’ sympathies as uncertain but with a
known distribution, and voting is probabilistic (Persson and Tabellini 2000; Roemer
2001). How does compression of wages affect voting outcomes?

The extent of political sympathies, �i , can take positive and negative values. More
positive values mean more right-wing sympathies. With policy platforms gL � gR

those in income class i , for whom

V e
i .gL/ � V e

i .gR/ � �i if employed, and V u
i .gL/ � V u

i .gR/ � �i if unemployed

vote left.
To be clear, let us assume that the distribution of ideological sympathies within

income class i is considered uniform on Œ�1=2f; 1=2f � where f is the density. We
use the shorthand,

.1 � ui /V
e

i .g/ C uiV
u

i .g/ D Q�iU.ci / C .1 � Q�i /U.g/ � Vi .g/

with Q�i D 1 � �i .1 � .1 � ıi /ui /, where ui is the unemployment rate in group i , and
where Vi .g/ is concave.

D
ow

nloaded from
 https://academ

ic.oup.com
/jeea/article-abstract/14/5/1011/2691359 by U

niversity of O
slo Library. Library of M

edicine and H
ealth Sciences user on 16 O

ctober 2018



1022 Journal of the European Economic Association

Now, the probability that the left wins can be expressed as8

Q.gL; gR/ D 1=2 C
X

i

f ni ŒVi .gL/ � Vi .gR/�; (12)

where each income group obtains an influence on the probability of winning according
to its size ni and its density f of political sympathies.

We use Q1 to denote the impact of partial increase in gL and similarly Q2 to
denote the impact of a partial increase in gR. From equation (12) we have

Q1 D f
X

niV
0

i .gL/ and Q2 D �f
X

niV
0

i .gR/ (13)

Notice that Q1 is independent of gR and decreasing in gL, while Q2 is independent
of gL and increasing in gR. We use both properties in what follows.

Political Competition. As stated, we follow Roemer (2001) and let each party consist
of two factions. We call them the idealists, motivated by the eternal flame of the party,
and the realists, motivated by the chances of obtaining power. In each party, the
two factions need to compromise in internal bargaining, but each party competes
noncooperatively towards the opposing party.

Before the election, the basic welfare policies are determined by negotiations
between the two factions in each party. If no intraparty agreement is obtained, the
party loses the election, implying that losing for sure is the threat point for the realists.
The gains of winning for the idealists are 	L D PL.gL/ � PL.gR/ in the left party
and 	R D PR.gR/ � PR.gL/ in the right party.

With bargaining power ˇj 2 Œ0; 1� to the realists in party j and .1 � ˇj / to the
idealists, the Nash products for the two parties can be written as NL.gL; gR/ D
ŒQ�ˇL Œ	L/�1�ˇ

L for the left party and NR.gR; gL/ D Œ1 � Q�ˇR Œ	R�1�ˇ
R for the

right-wing party. Using equation (12) and the concavity of the preferences Pj .g/ of
idealists in party j D L; R we have that Nj .gj ; g/ is concave in gj (see Appendix
B).

The equilibrium in the mixed cooperative–noncooperative policy game consists
of welfare policies QgL, QgR that fit in the internal bargaining solution and that are
consistent best responses to the program of the opposing bloc, namely where

max
g

L

NL.gL; QgR/ D NL. QgL; QgR/

8. The probability that the left wins is

X
p

n
p

(
.1 � u

p
//

Z V e
p

.g
L

/�V e
p

.g
R

/

�1=2f
p

fd�
p

C u
p

Z V u
p

.g
L

/�V u
p

.g
R

/

�1=2f
p

fd�
p

)

D X
p

n
p

nh
.1 � u

p
/

�
V e

p
.g

L
/ � V e

p
.g

R
/
�

C u
p

�
V u

p
.g

L
/ � V u

p
.g

R
/
�i

f C 1/2
o

D Q:
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and
max
g

R

NR. QgL; gR/ D NR. QgL; QgR/:

This is an example of what Roemer (2001) calls a party unanimity Nash
equilibrium for the simple case of a one-dimensional policy game. The first-order
conditions for this mixed cooperative–noncooperative policy game can be written
as

.1 � ˇL/QP 0
L.gL/ D �ˇLQ1	L (14)

�.1 � ˇR/.1 � Q/P 0
R.gR/ D �ˇRQ2	R: (15)

When idealists have all the power in both parties, ˇL D ˇR D 0, policies are
completely polarized, determined by P 0

L.g�
L/ D P 0

R.g�
R/ D 0. When realists have

all the power in both parties, ˇR D ˇL D 1, policies in each party converge to the
common level Og that solves Q1 D �Q2 D f

P
niV

0
i . Og/ D 0.

Intermediate values of bargaining powers are most interesting. Actually, when
ˇj D 1=2, the mixed cooperative–noncooperative policy game turns out to be as if
each party maximized its expected party utility. More generally, when idealists have
some, but not all, power, policies are located somewhere between full convergence
Og, and complete polarization. Weighted by the relative bargaining power of the two
factions, the policies in each party are determined by equalizing marginal ideological
gains to marginal opportunistic costs.

In the left party, concessions to the idealists imply gL > Og. The marginal gain
to the idealists is the value of a more generous policy multiplied by the chances of
achieving it: QP 0

L.gL/. This ideological gain costs votes, as Q1 < 0 (for g > Og). The
lower probability of winning multiplied by the ideological loss of losing 	L gives
us the marginal opportunistic cost. Thus the concession to the idealists reduces the
chances of winning the election.

In the full equilibrium, however, the left’s loss of votes is counteracted by the right-
wing party’s similar deviation from Og by setting a lower level of gR. The magnitude
of the marginal ideological gain is captured by �.1 � Q/P 0

R.gR/. The probability
of winning goes down, as for gR < Og we have Q2 < 0 implying that a reduction
in gR raises the probability that the left wins. The marginal opportunistic cost of
deviating is thus �Q2	R. Again, in the full equilibrium the potential loss of votes is
counteracted by the left party’s increase in welfare generosity as the power of idealists
goes up.

What are the effects of lower wage inequality for the polices proposed by the
parties? In each party, the political reactions to wage compression can be decomposed
into a partial effect, capturing the political adjustments for a given policy of the
opposing party, and a strategic effect, capturing the responses to the political adjustment
of the opposing party for a given income distribution. We can prove the following
proposition.

D
ow

nloaded from
 https://academ

ic.oup.com
/jeea/article-abstract/14/5/1011/2691359 by U

niversity of O
slo Library. Library of M

edicine and H
ealth Sciences user on 16 O

ctober 2018



1024 Journal of the European Economic Association

PROPOSITION 2. As long as the bargaining power of the realists is positive in both
parties (ˇL > 0 and ˇR > 0), the partial effect of wage compression as well as the
strategic effect are positive, leading to a reinforced expansion of welfare programs in
both parties.

Proof. See Appendix B. �

Intuitively, these reactions can be explained in steps. First, wage compression
alters voters’ preferences as it makes the majority of voters richer. As long as welfare
spending is a normal good, the majority therefore favors higher welfare spending, just
as if they become more left-leaning in their preferred welfare policy. Accordingly, the
vote-maximizing level of welfare spending, Og, goes up.

Second, party activists in both parties are likely to pick up these changes in voters’
attitudes. When they do, the two party factions may easily agree on an expansion in the
left party, as realists value a more generous welfare program to improve the chances of
winning swing voters, and the idealists may emphasize that it now costs less in terms
of votes to move in the direction of the party’s ideals. In the right party, however, the
new wage distribution may be less welcome. Party realists may also here wish for a
more generous welfare program to attract voters, while right-wing idealists may give in
as the lower chance of winning elections means that the expected gain of maintaining
status quo policy declines. Thus the compromise of the right party also entails a more
generous welfare spending.

Third, the best response to a higher welfare generosity proposed by the opposing
party is positive. Why does it reinforce the partial effects? The answer is that a higher
g proposed by the opposition alters the internal compromise in ways that are quite
different in the two parties, even though it produces similar results. To see this, recall
that both parties face the same situation of an opposition that has increased its g, and
also follow the same principle in the internal compromise by balancing the marginal
ideological gain to the marginal opportunistic costs. The difference arises as a higher
level of gR reduces the opportunistic cost in the left party as the loss of losing 	L

declines with a higher gR, while a higher level of gL raises the opportunistic costs in
the right party as the loss of losing 	R increases with higher gL. So in the left party the
compromise tilts more in favor of the idealists, while in the right party the compromise
tilts more in favor of the realists. Yet, as with gR < Og < gL the compromise in this
way actually tilts more in the direction of the factions that prefer higher welfare
spending—the realists in the right party and the idealists in the left party—and the
welfare programs in both parties become more generous, magnifying the partial effects
of wage compression.

5. Feedbacks

Combining how wage differentials affect welfare policy (Proposition 2) with how
welfare policy affects wage differentials (Proposition 1), we see how equality may
fuel equality. Small pre-tax wage differentials lead to high average welfare benefits,
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and high welfare benefits lead to small pre-tax wage differentials as it empowers weak
groups in the labor market.

A positive shift in one of the relationships may lead to a chain of adjustments where
higher g leads to lower wage inequality, and where lower wage inequality in turn leads
to higher g levels, and so on, adding up to a social multiplier that magnifies the initial
shock. Comparing two paths, one with and one without the shock, with the same
sequence of political parties in power, illustrates the magnifying effect. Magnifying
means that each party would have higher welfare spending while in power, leading
to smaller wage differentials, that in turn would generate higher levels of welfare
spending of both own party and the opposing party in future periods.

Our concept of an equality multiplier summarizes the feedbacks between wage
inequality and welfare generosity, conditional on all other exogenous factors. The path
towards an equilibrium in our setup may be disturbed by the recurrence of elections
with random outcomes as left and right parties alternate with probabilities Q and
.1 � Q/.

Yet we can illustrate the multiplier in the ideology-free case where voting is only
motivated by the narrow economic interests Vi , and where parties operate as if they
consisted of realists only, implying that parties converge to preferred policy of the
median group. We can illustrate the strengths of the feedbacks by the approximation
of the multiplier (see Appendix C for details):

m D �.xy C 1/

�xy C 1
> 1 where x D

�
g

w.1 � bg/

	��1

and y D ˛

.1 � ˛/.1 � ı/

p

w
:

(16)

An exogenous shock is amplified by the factor m, which is higher the higher the
coefficient of relative risk aversion �, the lower the replacement ratio in x, and
the lower the median worker’s effective bargaining power in y. Since xy � 1 (see
Appendix C) it follows that m � 2�=.1 C �/. So if � D 3, the multiplier must be at
least 1.5.

In the empirical illustration that follows, we go back to probabilistic voting
and ideological parties. The content in Proposition 2 is approximated by ln gj D
Bj � b ln.ws=w!/ for j D R; L where all party differences show up in the constants
Bj (captured by an indicator of right- or left-wing party in power) and where the wage
inequality is represented by the generic wage gap between strong and weak groups
.ws=w!/. Proposition 1 does not depend on the party in power, and it is approximated
by ln.ws=w!/ D A � a ln g. Stability requires that ab < 1. In our approximation the
estimates of the two complementary mechanisms provide us with an assessment of the
equality multiplier, m D 1=.1 � ab/.

We use a panel of observations from 18 different countries from 1975 to 2010. Wage
inequality is measured by the log of the decile ratio between the 9th and the 1st decile of
gross hourly earnings obtained from OECD, and welfare generosity if measured by the
log of the total generosity index obtained from the Comparative Welfare Entitlements
Dataset 2 (columns (1) and (2)) and by the log of the unemployment generosity index
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TABLE 1. Generosity and inequality. IV-regressions.

(1) (2) (3) (4)
Inequality Generosity Inequality Unemployment

generosity

Generosity –0.374��
(0.147)

Inequality –1.190�� –1.097��
(0.235) (0.367)

Unemployment –0.296��
generosity (0.126)

F-value first step 39.30 15.11 13.26 15.11
P-value Sargan 0.1317 0.6247 0.2510 0.9040
N 359 359 359 359

Notes: Standard errors in parentheses. Instruments for generosity are measures of right-wing power in government
and the share of women in parliament. Instruments for inequality are coordination in bargaining and industrial
conflicts. All models include country and year fixed effects, measures of GDP per capita, openness, tertiary
education, union density, and dependent population. See Appendix D for details.
��Significant at 5%.

from the same source (columns (3) and (4)). Gross earnings is measured pre-taxes,
and the generosity indices measure the generosity of the systems, rather than welfare
expenses.

An instrumental variable approach is used to separate the two effects. The nature
of the data and the lack of a clean experiment to rely on obviously limit our ability
to obtain clear-cut identification of the two separate effects, and the results should
thus be interpreted with appropriate caution. Instrumenting generosity with (lagged)
right-wing power in government and the share of women in parliament, with an F-
value in the first stage of 39.3, we estimate the wage equalizing elasticity to be about
one third. Instrumenting wage inequality with (lagged) coordination in bargaining and
workers in conflict, with an F-value of 15.1 in the first stage, we estimate the equality
magnifying elasticity to be 1.2.9 The implied equality multiplier is thus as large as 1.8.
Going through the same experiment, using unemployment generosity as our measure
of welfare generosity, the estimated equality multiplier is 1.48, suggesting that the
immediate effect of any shift is magnified by 50% through the feedback loops.

6. Concluding Remarks

Widening disparities within countries have received more attention recently than the
underlying wide disparities across countries. We argue that a widening of income
disparities generates self-enforcing feedback effects. So do narrowing disparities. The

9. All models include country and year fixed effects. Data sources, summary statistics, the full regression
models, and reduced-form estimations from the first stage are provided in Appendix D.
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feedbacks between the wage distribution and the generosity of social insurance add
up to an equality multiplier. This complementarity between pre-tax inequality and the
generosity of the welfare state thus amplifies the effects of underlying changes and
differences, and helps to explain the magnitude of changes in inequality as well as the
huge differences in the existing inequalities across countries.

Along the development path, economic and social equality can multiply due to
this complementarity between politics and markets. Accordingly, higher equality may
induce even more equality while higher inequality may induce more inequality. In
both cases we obtain a pattern where welfare generosity and wage inequality become
negatively related.

The simultaneity problem inherent in our theoretical model makes it difficult
empirically to obtain a clear identification of the two separate effects. Using an
instrumental variables approach, we find a sizable inequality multiplier in the
range between 1.5 and 1.8 depending on the measure of welfare generosity.
A multiplier of 1.5 would imply that an initial impulse that affects either
welfare generosity, wage equality, or both, would have a 50% stronger effect
on the same variable after the feedbacks between the two have been allowed to
work.

Our approach does not apply to European-style welfare states only. The US
experience may also be interpreted according to our model. As indicated by Figure 2,
from 1945 to the late 1960s the growth in social spending may have strengthened the
forces underlying what Goldin and Margo (1992) called the “great compression” of
wages. In this period social spending seems to keep the growth in wage inequality in
check, sustaining the growth in welfare spending. After the late 1970s, however, the
United States experiences a retrenchment in social spending that may have strengthened
the underlying forces for increasing wage inequality.

While the trends in the United States, at least since 1980, have been towards
greater economic and social inequality, the trends both in the labor market and in
social policies have been less distinct in European welfare states. The social multiplier
enhances long-term adjustments to these underlying trends. In this way the equality
multiplier magnifies differences across countries over time and may help explain, for
instance, why the Scandinavian countries have twice as generous welfare spending as
the United States and only half of its pre-tax wage inequality.

Appendix A: Proof of Proposition 1

The first-order condition of maximizing the Nash product, N 0
i D 0, can be expressed

as

Ai

pi � wi

wi

D w
��1
i � G��1

G��1
with Ai D � � 1

.1 � ıi /

˛i

1 � ˛i

; (A.1)

where G D g=.1 � bg/ and where ıi is given by equation (4).
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Let ei D .dwi=dG/.G=wi /. We shall demonstrate that ew > es for all pairs s and
!, when ˛� < 1, implying that ws=w! declines when G goes up.

Differentiating the first-order condition (A.1),

dwi

dG
D .1 � �/w��1G��

�Aipw�2
i � .� � 1/w��2G1�� C p

i
�w

i

w
i

��1

.1�ı
i
/2

˛
i

1�˛
i

dı
i

dw
i

: (A.2)

Using equations (2) and (4),

dıi

dwi

D �.1=� � 1/ıi .1 � ıi /

pi � wi

: (A.3)

Inserting this and Aipi=wi from (A.1) in (A.2) and rearranging,

ei D .� � 1/G1���
Ai



ıi=� C 1 � ıi

� � 1
�

w
1��
i C �G1��

: (A.4)

Clearly, e! > es is equivalent to

w1��
s

�
As



ıs=� C 1 � ıs

� � 1
�

> w1��
!

�
A!



ı!=� C 1 � ı!

� � 1
�

which can also be expressed as

Xs � �
As



ıs=� C 1 � ıs

� � 1
�

>
�
A!



ı!=� C 1 � ı!

� � 1
� �

ws

w!

	��1

� X!

�
ws

w!

	��1

;

where As > A! , since ıs > ı! , and ıi=� C 1 � ıi > 0. Therefore, Xs > X! .
Hence, as G goes up a sufficient condition that ws=w! declines for all pairs

ws > w! is that

A!



.1=� � 1/ı! C 1

� � 1 (A.5)

since then X! � 0 and X!.ws=w!/��1 < Xs . As ıw goes to 0 for weak groups, the
condition (A.5) goes to .� � 1/˛! � 1 � ˛! , equivalent to �˛w � 1.

If � were less than unity, e! > es always holds.

Appendix B: Proof of Proposition 2

B.1. Partial Effects

We first consider the left party. Fix gR. To see that gL goes up as the wage structure
becomes more compressed, consider the first- and second-order conditions
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N 0
L D ˇLQ1	L C .1 � ˇL/QP 0

L.gL/ D 0 (B.1)

N 00
L D ˇLQ11	L C Q1P 0

L.gL/ C .1 � ˇL/QP 00
L.gL/ < 0; (B.2)

where N 00
L < 0 from concavity of Vi .g/ and PL.g/. We have

� ˇL D 0 implies gL D g�
L defined by PL.g�

L/ D 0

� ˇL D 1 implies gL D Og defined by Q1. Og/ D 0 where Og < g�
L.

A mean-preserving reduction of wage inequality affects gL via the impact of a
lower spread in the wage distribution on Q and Q1.

Using equation (12), we can write Q D 1=2 C fEw ŒV .gLI w/ � V.gRI w/� and
Q1 D fEwV 0.gLI w/, where we use the expectation operator Ew to indicate that
these are averages over the wage distribution, with the relative size of each group ni

as weights.
Both ŒV .gLI w/ � V.gRI w/� and V 0.gLI w/ are concave functions of w since

sign

�
d2ŒV .gLI w/ � V.gRI w/�

dw2

�

D sign
�
U 00..1 � tL/w/.1 � tL/2 � U 00.1 � tR/w/.1 � tR/2

�
D sign

h
w�.�C1/�



.1 � tR/1�� � .1 � tL/1��

�i
< 0

and

sign
d2V 0.gLI w/

dw2
D sign.� � 1/U 00..1 � tL/w/ < 0:

Accordingly, we have from Jensen’s inequality that lower inequality (a mean preserving
reduction in the spread in the wage distribution) leads to higher values of Q and Q1,
denoted dQ > 0 and dQ1 > 0. Using this and equation (B.1), we obtain

dgL D ˇL	LdQ1 C .1 � ˇL/P 0
L.gL/dQ

�N 00
L

> 0

demonstrating that lower wage inequality leads the left-wing party to expand its welfare
policy.

Similarly, consider the right party. The first- and second-order conditions are

N 0
R D �ˇRQ2	R C .1 � ˇR/.1 � Q/P 0

R.gR/ D 0 (B.3)

N 00
R D �ˇRQ22	R � Q2P 0

R.gR/ C .1 � ˇR/.1 � Q/P 00
R.gR/ < 0: (B.4)
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A mean-preserving increase in wage equality affects the policy of the right-wing
party gR via Q and Q2. From equation (12) we have �Q2 D fEwV 0.gRI w/. Here
V 0.gRI w/ is concave in w since

sign
d2V 0.gR W w/

dw2
D sign.� � 1//U 00..1 � tR/w/ < 0:

Hence, using Jensen’s inequality, we demonstrate that low wage inequality (a mean-
preserving reduction in the spread of the wage distribution) leads to d.�Q2/ > 0 (and
to dQ > 0 as before). From (B.3) we have

dgR D �.dQ2/ˇR	R � dQ.1 � ˇR//P 0
R.gR/

�N 00
R

> 0

(where P 0
R.gR/ < 0), demonstrating that lower wage inequality also leads the right-

wing party to expand its welfare policy.

B.2. The Strategic Effects

Consider the left party. From (B.1) we can calculate the best response

dgL

dgR

D �ˇLQ1P 0
L.gR/ C .1 � ˇL/Q2P 0

L.gL/

�N
00

L

: (B.5)

Observe

� dgL=dˇL < 0 from (B.1)

� dgL=dgR D 0 when ˇL D 0 as P 0
L.gL/ D 0, and dgL=dgR D 0 when ˇL D 1

as Q1 D 0.

� for ˇL 2 .0; 1/ we have

dgL

dgR

D P 0
L.gL/

�N 00
L

ŒˇLA.gL/ C .1 � ˇL/Q2� (B.6)

where

A.gL/ D P 0
L.gR/

�Q1

P 0
L.gL/

> 0 and Q2 < 0: (B.7)

Observe also

� A.gL/ goes to infinity as ˇL goes to zero, implying that dgL=dgR > 0 for values
of ˇL close to zero;

A0.gL/ D P 0
L.gR/

�Q11P 0
L.gL/ C P 00

L.gL/Q1

.P 0
L.gL//2

> 0; (B.8)
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implying that dgL=dgR first increases and then declines monotonically towards
zero as ˇL goes from 0 to 1, and accordingly gL declines from g�

L to Og, implying
that dgL=dgR > 0 for all ˇL 2 .0; 1/.

Similarly, consider the right party. From (B.3) the best response is

dgR

dgL

D ˇRQ2P 0
R.gL/ � .1 � ˇR/Q1P 0

R.gR/

�N 00
R

: (B.9)

Observe

� dgR=dˇR > 0 from (B.3)

� dgR=dgL D 0 when ˇR D 0 as P 0
R.gR/ D 0, and dgR=dgL D 0 when ˇR D 1

as Q2 D 0.

� for ˇR 2 .0; 1/ we have

dgL

dgR

D �P 0
R.gR/

�N 00
R

ŒB.gR/ C .1 � ˇR/Q1� (B.10)

where

B.gR/ D �Q2P 0
R.gL/

P 0
R.gR/

> 0 and Q1 < 0: (B.11)

Observe also

� B.gR/ goes to infinity as ˇR goes to zero, implying that dgR=dgL > 0 for values
of ˇR close to zero;

B 0.gR/ D P 0
R.gL/

�Q22P 0
R.gR/ C P 00

R.gR/Q2

.PR.gR//2
< 0; (B.12)

implying that dgR=dgL is first increasing and then monotonically declining to
zero as ˇR goes from 0 to 1, and accordingly gR increases from g�

R to Og, implying
that dgR=dgL > 0 for all ˇR 2 .0; 1/.

Appendix C: The Multiplier—A Special Case

Consider the ideal policy of the median group

g

1 � bg
D w1�1=�.h=b/1=�; (C.1)

where variables without subscripts w, �, h refer to the median group. Let h=b

(together with ı in what follows) be constant as a rough approximation. Differentiating
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(C.1),

1

.1 � bg/2
dg D

�
1 � 1

�

	
dw

dg
dg C ds; (C.2)

where ds represents a positive shift. From equation (7) we find

dw

dg
D .w.1 � bg/=g/� .1=.1 � bg/2/

.˛=..1 � ˛/.1 � ı///.p=w/ C .w.1 � bg/=g/��1
: (C.3)

Inserting (C.3) into (C.2),

dg D mds where m D �.xy C 1/

�xy C 1
> 1 (C.4)

and

x D
�

g

w.1 � bg/

	��1

and y D ˛

.1 � ˛/.1 � ı/

p

w
(C.5)

since (i) x � 1 as the replacement ratio is less than unity, (ii) y � 1 as follows
from equation (7) that w=p < Œ.1 � ˛/.1 � ı/�=˛, and (iii) m is declining in
the product xy, inserting xy D 1 in (C.4) gives us a lower bound on the
multiplier,

m � 2�

� C 1
: (C.6)

Appendix D: Data Sources, Definitions, and Results

The data are a panel of 359 observations from 18 OECD countries from 1975 to
2010. Wage dispersion is measured by the ratio of the 9th to the 1st decile of
gross hourly wages provided by the OECD Earnings database at http://www.oecd-
ilibrary.org/employment/data/earnings_lfs-ear-data-en [21Dec13].

Generosity of the welfare state is measured by the overall generosity index
provided in the Comparative Welfare Entitlements Dataset 2, version 2014-03,
constructed and generously made available for other researchers by Lyle Scruggs
at the University of Connecticut at http://cwed2.org/. See Scruggs (2014) and
Scruggs, Jahn, and Kuitto (2014) for details. It sums the three indices on
unemployment, sickness insurance, and pensions. The generosity index captures
income replacement rates of cash benefits, eligibility criteria, and coverage of the
programs.
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TABLE D.1. Summary statistics.

Mean

Generosity (ln Index) 3.39
(0.26)

Inequality (ln d9/d1) 1.06
(0.22)

Right government 0.42
(0.41)

Women in parliament pct. 21.58
(13.30)

ln GDP per capita 10.02
(0.48)

Openness pct. 57.51
(33.20)

Education (tertiary/nontertiary) pct. 36.88
(16.56)

Union density pct. 41.00
(23.24)

Dependent population pct. 33.63
(1.44)

Coordination 3.00
(1.24)

Conflict (days/empl.) 0.10
(0.19)

Observations 359

Notes: Standard deviation in parentheses, coordination and right government lagged one year.

The political variables used in our analysis are obtained from the Comparative
Political Dataset 1960–2011 (CPD) compiled by Armingeon et al. (2013). Right-wing
government is the average of the last five years of an indicator variable taking the
value of 1 if the right-wing parties have a majority in government (greater than 50%),
constructed from the variable “govright” (defined as right-wing parties in percentage of
total cabinet posts, weighted by days) in CPD. Women in parliament is the percentage of
women in the parliament at the end of the year. The dependent population is calculated
as the percentage of the population outside the age range 15–64, provided in CPD.

Regarding bargaining indicators, union density and bargaining coordination are
taken from the Data Base on Institutional Characteristics of Trade Unions, Wage
Setting, State Intervention and Social Pacts, 1960–2011 (ICTWSS). Union density is
defined as net union membership in percent of wage and salary earners in employment.
Workdays lost in conflict, measured per civilian employment, are taken from the CPD
data. For countries where workdays lost are reported for some years, missing years are
replaced by zeros. Bargaining coordination is defined as the average over the last ten
years (see Wallerstein 1999) of the coordination index. The index takes values from
1 (fragmented wage bargaining, confined largely to individual firms or plants) to 5
(centralized bargaining by peak association(s) or extensive coordination; see Visser
(2014) for details.
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TABLE D.2. Generosity and inequality. IV-regressions.

(1) (2) (3) (4)
Inequality Generosity Inequality Unemployment

generosity

Generosity –0.3739��
(0.1471)

Inequality –1.1901�� –1.0966��
(0.2351) (0.3674)

Unemployment –0.2961��
(0.1262)

ln GDP per cap. –0.0134 0.0191 –0.0764 –0.1602
(0.0486) (0.0676) (0.0616) (0.1056)

Openness 0.0001 –0.0023�� –0.0003 –0.0048��
(0.0007) (0.0008) (0.0009) (0.0012)

Education 0.0003 –0.0001 –0.0015 –0.0061��
(0.0007) (0.0009) (0.0010) (0.0014)

Union density –0.0007 –0.0002 0.0014 0.0073��
(0.0006) (0.0009) (0.0012) (0.0015)

Dependent population –0.0108�� –0.0045 –0.0091�� 0.0066
(0.0034) (0.0061) (0.0040) (0.0095)

Coordination –0.0143� –0.0187��
(0.0076) (0.0073)

Conflict(days/empl.) 0.0191 0.0199
(0.0155) (0.0173)

Right government –0.0309�� –0.0392��
(0.0107) (0.0167)

Women in parliament 0.0015 0.0035��
(0.0012) (0.0018)

Constant 2.9125�� 4.7997�� 2.9696�� 5.2073��
(0.7431) (0.9382) (0.8384) (1.4660)

F -value first step 39.30 15.11 13.26 15.11
P -value Sargan 0.1317 0.6247 0.2510 0.9040
N 359 359 359 359

Notes: Standard errors in parentheses. All models include fixed country and year effects.
��Significant at 5%.

The relative share of the population with tertiary education from 1991–2010 is
taken from OECD Education at a Glance, various years (linearized when missing).
From 1975–1990, education data are calculated going backwards from the OECD
1991 level, subtracting annual changes in the five-year figures of tertiary attainment
reported in De la Fuente and Domenech (2002). GDP per capita, in PPP-adjusted
USD, is taken from OECD National Accounts at a Glance. Openness, defined
as the trade-to-GDP ratio, at constant prices and exchange rates, in percent, is
obtained from the OECD Macro Trade Indicators. Table D.1 provides summary
statistics.
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TABLE D.3. Generosity and inequality. First-stage regression.

(1) (2) (3)
Inequality Generosity Unemployment

generosity

ln GDP per cap. –0.0523 0.0799�� –0.1034
(0.0512) (0.0389) (0.0879)

Openness 0.0016�� –0.0041�� –0.0065��
(0.0005) (0.0004) (0.0008)

Education –0.0001 0.0000 –0.0060��
(0.0007) (0.0005) (0.0012)

Union density –0.0012� 0.0012�� 0.0086��
(0.0006) (0.0005) (0.0011)

Dependent population –0.0160�� 0.0145�� 0.0242��
(0.0034) (0.0026) (0.0058)

Coordination –0.0310�� 0.0379�� 0.0344��
(0.0059) (0.0045) (0.0101)

Conflict(days/empl.) 0.0264� –0.0231�� –0.0257
(0.0152) (0.0116) (0.0261)

Right government 0.0066 –0.0384�� –0.0463��
(0.0080) (0.0061) (0.0138)

Women in parliament –0.0025�� 0.0045�� 0.0063��
(0.0009) (0.0007) (0.0015)

Constant 2.2775�� 2.0982�� 2.7134��
(0.6021) (0.4579) (1.0333)

Observations 359 359 359

Notes: Standard errors in parentheses. All models include fixed country and year effects.
�Significant at 10%; ��significant at 5%.
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Armingeon, Klaus, Laura Knöpfel, David Weisstanner, Sarah Engler, Panajotis Potolidis, and

Marlene Gerber (2013). Comparative Political Data Set I 1960–2011 (update 2013-12).
Arni, Patrick, Rafael Lalive, and Jan C. van Ours (2009). “How Effective Are Unemployment Benefit

Sanctions?” CEPR Discussion Paper No. 7541.
Autor, David H., Lawrence F. Katz, and Melissa S. Kearney (2008). “Trends in U.S. Wage Inequality:

Revising the Revisionists.” Review of Economics and Statistics, 90, 300–323.
Barth, Erling, Henning Finseraas, and Karl Ove Moene (2015). “Political Reinforcement: How

Rising Inequality Curbs Manifested Welfare Generosity.” American Journal of Political Science,
59, 565–577.

Benabou, Roland (2000). “Unequal Societies: Income Distribution and the Social Contract.”
American Economic Review, 90(1), 96–129.

Blau, Francine D. and Lawrence M. Kahn (1996). “International Differences in Male Wage Inequality:
Institutions versus Market Forces.” Journal of Political Economy, 104, 791–837.

D
ow

nloaded from
 https://academ

ic.oup.com
/jeea/article-abstract/14/5/1011/2691359 by U

niversity of O
slo Library. Library of M

edicine and H
ealth Sciences user on 16 O

ctober 2018



1036 Journal of the European Economic Association

Bratsberg, Bernt, Erling Barth, and Oddbjørn Raaum (2006). “Local Unemployment and the Relative
Wages of Immigrants: Evidence from the Current Population Surveys.” Review of Economics and
Statistics, 88, 243–263.

Bratsberg, Bernt, Elisabeth Fevang, and Knut Røed (2010). “Disability in the Welfare State: An
Unemployment Problem in Disguise?” IZA Discussion Paper No. 4897.

Card, David and John E. DiNardo (2002). “Skill-Biased Technological Change and Rising Wage
Inequality Some Problems and Puzzles.” Journal of Labor Economics, 20, 733–783.

Cutler, David and Adriana Lleras-Muney (2014). “Education and Health: Evaluating Evidence and
Theories.” NBER Working Paper No. 12352.

Devroye, Dan and Richard Freeman (2001). “Does Inequality in Skills Explain Inequality of Earnings
across Advanced Countries?” NBER Working Paper No. 8140.

DiNardo, John, Nicole M. Fortin, and Thomas Lemieux (1996). “Labor Market Institutions and the
Distribution of Wages, 1973–1992: A Semiparametric Approach.” Econometrica, 64, 1001–1044.

Di Tella, Rafael and Juan Dubra (2010). “A Note on Fairness and Redistribution.” Harvard Business
School Working Paper No. 11–059.

Ebbinghaus, Bernard and Jelle Visser (2000). Trade Unions in Western Europe since 1945. Macmillan.
Esping-Andersen, Gosta (1990). Three Worlds of Welfare Capitalism. Princeton University Press.
Farber, Henry S. (2011). “Job Loss in the Great Recession: Historical Perspective from the Displaced

Workers Survey, 1984–2010.” Working Paper No. 564, Industrial Relations Section, Princeton
University.

Freeman, Richard B. (1991). “How Much Has De-unionisation Contributed to the Rise in Male
Earnings Inequality?” NBER Working Paper No. 3826.

Fuente de la, Angel and Rafael Domenech (2006). “Human Capital in Growth Regressions: How
Much Difference Does Data Quality Make?” Journal of the European Economic Association, 4,
1–36.

Goldin, Claudia and Robert A. Margo (1992). “The Great Compression: The Wage Structure in the
United States at Mid-century.” Quarterly Journal of Economics, 107, 1–34.

Goldin, Claudia and Lawrence F. Katz (2007). “Long-Run Changes in the Wage Structure: Narowing,
Widening, Polarizing.” Brookings Papers on Economic Activity, 38, 135–168.

Hall, Peter A. and David Soskice (2001). Varieties of Capitalism : The Institutional Foundations
of Comparative Advantage: The Institutional Foundations of Comparative Advantage. Oxford
University Press.

Iversen, Torben and David Soskice (2001). “An Asset Theory of Social Policy Preferences.” American
Political Science Review, 95, 875–893.

Jarosch, Gregor (2014). “Searching for Job Security and the Consequences of Job Loss.” Working
paper, University of Chicago.

Kahn, Lawrence (2000). “Wage Inequality, Collective Bargaining and Relative Employment 1985–
94: Evidence from 15 OECD Countries.” Review of Economics and Statistics, 82, 564–579.

Katz, Lawrence F. and David H. Autor (1999). “Changes in the Wage Structure and Earnings
Inequality.” In Handbook of Labor Economics, Vol. 3A, edited by Orley C. Ashenfelter and
David Card. Elsevier.

Katz, Lawrence F. and Kevin M. Murphy (1992). “Changes in Relative Wages, 1963–87: Supply and
Demand Factors.” Quarterly Journal of Economics, 107, 35–87.

Leuven, Edwin, Hessel Oosterbeek, and Hans Van Ophem (2004). “Explaining International
Differences in Male Skill Wage Differentials by Differences in Demand and Supply of Skill.”
Economic Journal, 114, 466–486.

Lindert, Peter H. (2004). Growing Public: Social Spending and Economic Growth since the
Eighteenth Century. Cambridge University Press.

Meltzer, Allan H. and Scott F. Richard (1981). “A Rational Theory of the Size of Government.”
Journal of Political Economy, 89, 914–927.

Moene, Karl Ove and Michael Wallerstein (2001). “Inequality, Social Insurance, and Redistribution.”
American Political Science Review, 95, 859–874.

Moene, Karl Ove and Michael Wallerstein (2003). “Earnings Inequality and Welfare Spending: A
Disaggregated Analysis.” World Politics, 55, 485–516.

D
ow

nloaded from
 https://academ

ic.oup.com
/jeea/article-abstract/14/5/1011/2691359 by U

niversity of O
slo Library. Library of M

edicine and H
ealth Sciences user on 16 O

ctober 2018



Barth and Moene The Equality Multiplier 1037

Perotti, Roberto (1993). “Political Equilibrium, Income Distribution and Growth.” Review of
Economic Studies, 60, 755–776.

Perotti, Roberto (1996). “Growth, Income Distribution and Democracy: What the Data Say.” Journal
of Economic Growth, 1, 149–188.

Persson, Torsten and Guido Tabellini (2000). Political Economics, Explaining Economic Policy. MIT
Press.

Ramcharan, Rodney (2010). “Inequality and Redistribution: Evidence from U.S. Counties and States,
1890–1930.” Review of Economics and Statistics, 92, 729–744.

Roberts, Kevis W. S. (1977). “Voting over Income Tax Schedules.” Journal of Public Economics, 8,
329–340.

Roemer, John (2001). Political Competition: Theory and Applications. Harvard University Press.
Romer, Thomas (1975). “Individual Welfare, Majority Voting, and the Properties of a Linear Income

Tax.” Journal of Public Economics, 14, 163–185.
Scheve, Kenneth and David Stasavage (2008). “Partisanship, and Inequality in the Long Run.”

Working paper, New York University.
Scruggs, Lyle, Detlef Jahn, and Kati Kuitto (2014). “Comparative Welfare Entitlements Dataset 2.

Version 2014-03.” University of Connecticut and University of Greifswald.
Lyle Scruggs (2014). “Social Welfare Generosity Scores in CWED 2: A Methodological Genealogy.

CWED Working Paper No. 01.
Visser, Jelle (2014). “ICTWSS Database, Database on Institutional Characteristics of Trade Unions,

Wage Setting, State Intervention and Social Pacts in 34 countries between 1960 and 2014.”
Institute for Advanced Labour Studies, AIAS, University of Amsterdam.

Wallerstein, Michael (1999). “Wage Setting Institutions and Pay Inequality in Advanced Industrial
Societies.” American Journal of Political Science, 43, 649–680.

Wilensky, Harold L. (1975). The Welfare State and Equality: Structural and Ideological Roots of
Public Expenditures. University of California Press.

Supporting Information

Additional Supporting Information may be found in the online version of this article
at the publisher’s web site:

Data and do files

D
ow

nloaded from
 https://academ

ic.oup.com
/jeea/article-abstract/14/5/1011/2691359 by U

niversity of O
slo Library. Library of M

edicine and H
ealth Sciences user on 16 O

ctober 2018


