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Abstract


Flexible labor markets require geographically mobile workers to be effi cient. Oth-
erwise, firms can take advantage of the immobility of workers and extract monop-
sony rents. In cultures with strong family ties, moving away from home is costly.
Thus, individuals with strong family ties rationally choose regulated labor markets
to avoid moving and limiting the monopsony power of firms, even though regulation
generates lower employment and income. Empirically, we do find that individuals
who inherit stronger family ties are less mobile, have lower wages, are less often
employed and support more stringent labor market regulations. There are also pos-
itive cross-country correlations between the strength of family ties and labor market
rigidities. Finally, we find positive correlations between labor market rigidities at
the beginning of the twenty first century and family values prevailing before World
War II, which suggests that labor market regulations have deep cultural roots.


1 Introduction


Reformers have been routinely frustrated by a widespread opposition to what economists


would consider effi cient labor market reforms in Continental Europe where high firing


costs, binding minimum wages and various other employment protection rules abound.


Most economists, although with varying emphasis, would argue that these regulations


∗We thank Francesco Giavazzi, Luigi Guiso, Joel Guttman, Andrea Ichino, Etienne Lehmann, Etienne
Wasmer and seminar participants at Brown University, IZA, the London School of Economics, New York
University and the CEPR Conference on Culture and Institutions in Milan for helpful comments
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are at least in part responsible for the high European unemployment from the eighties


onward.1 But these regulations survive. Why? The most common explanations rely


upon various versions of the insider-outsider model, in which unionized "inside" workers


want to preserve their rents and want to avoid competition from the outsiders.2 However,


this interpretation does not explain why insiders are more powerful in some countries


than in others. In addition, the logic of this model implies that the "outsiders" should


oppose labor regulations, but in reality this is not the case. In Continental Europe labor


regulations are broadly supported. In fact those that could be considered outsiders favor


extending the coverage to themselves as well rather than liberalizing the labor market.


In the present paper we provide a different explanation, based upon the complemen-


tarity between the strength of family ties and the stringency of labor market regulation.


Flexible labor markets require that individuals move geographically in order to maximize


their opportunities, find the best match with a firm and get the best paid job. This


is effi cient when mobility is painless. However, in certain cultures, staying close to the


extended family (from now on "family" in short) is important and the mobility required


by a free labor market can be painful. With unregulated labor markets, local firms would


have a monopsonistic power over immobile workers, who would demand labor regulation


to counteract this power. This can lead to two different equilibria. One is laissez-faire,


with high mobility and unregulated labor markets; this occurs when family ties are weak.


When family ties are strong, there is another equilibrium with labor market rigidity com-


prising minimum wage and firing restrictions. Given the cultural value placed on family


ties, labor market regulation is preferable to laissez-faire. Even though laissez-faire pro-


duces higher income per capita it rarefies family relations. If family ties are suffi ciently


strong this relaxation of family relationships can reduce individual utility so much that


1For instance, for a balanced view see Blanchard and Wolfers (2000).
2The original formulation of the insider outsider model is in Lindbeck and Snower (1989). One of the


most recent version of this argument which also incorporates product market (de)regulation is Blanchard
and Giavazzi (2003).
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welfare can be higher with a regulated labor market.3


An innovative feature of our model is that individuals can choose the degree of family


ties, or to be more realistic, they can educate their children in a certain way. This implies


a two way effect between family ties and labor market regulation. An inherited culture of


strong family ties leads to a preference for labor market rigidities, but the latter in turn


makes it optimal to teach and adopt strong family ties. Thus economic incentives explain


the evolution of cultural values and the other way around. This argument may explain


two things. On the positive side, why certain countries have more regulated labor markets


than others, as function of different values placed on family ties. Note that Scandinavian


countries, despite their stronger social protection, have flexible labor markets, the so called


"flexisecurity" system. Indeed, these countries have the weakest family ties in the OECD.


Second, our argument is consistent with the broad support for labor market regulation


in Continental Europe that goes beyond the insider outsider cleavage. Moreover, the


transmission of cultural values across generations implies that the strength of family ties


can persist over time and can have a long lasting impact on labor market regulation. On


the normative side, it explains why it has proved so diffi cult to reform labor markets in


many Southern and Central European countries.


In our empirical analysis we document the interactions between family ties, labor


market institutions and outcomes. We measure family ties as in Alesina and Giuliano


(2007, 2009) using answers from the World Values Survey and we show that countries


with strong family ties implement more stringent labor market regulations. We motivate


our story using cross country data, but our main empirical contribution relies upon micro


evidence. We show that individuals with strong family ties are more likely to believe


that job security is a critical feature of a job and would like government regulation to


3Our model does not have home production, but with strong family ties hours not spent at work can
be devoted to work at home. Thus adding home production would reinforce the result of the model
because lower work in the market would be less costly in strong family ties societies.
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insure it. In order to document the transmission of family values across generations,


which drives the long run relations between family ties, labor market regulation and labor


market outcomes in our model, we then focus on U.S. immigrants.4 We show that second


generation immigrants from countries with strong family ties are less mobile and face a


wage and employment penalty. They also ask for more government regulation of wages


and job security. Moreover, we show that the strength of family values inherited from


the countries of origin before World War II is positively correlated with the stringency of


labor market regulation in the countries of origin at the beginning of the 21st century.


The present paper is at the intersection of three strands of the literature. One is the


vast area of research on labor market institutions and labor market performance.5 The


second is the one referred to as cultural economics. This literature has investigated the


importance of cultural traits in the determination of economic outcomes,6 the transmission


of cultural values,7 and only recently the interaction between cultural values and economic


institutions.8 In particular several papers have investigated the role of the family in this


4Cultural values are relatively slow to evolve, as a vast literature on the behavior of immigrants to
other countries, mainly the US, shows. See for instance Alesina and Giuliano (2007), Algan and Cahuc
(2005), Fernandez and Fogli (2006, 2009), Giuliano (2007), Guiso et al. (2006), Luttmer and Singhal
(2009) amongst many others. This literature shows that cultural values, including the organization of
the family, persist among generations even when individuals move to other countries.


5See the recent surveys of Eichhorst et al. (2008) and Freeman (2008).
6See Carroll et al. (1994), Guiso et al., (2006, 2009), Tabellini (2008a), Algan and Cahuc (2009b),


Fernandez and Fogli (2007), Alesina and Giuliano (2007, 2009), Giavazzi et al. (2009).
7See Bisin and Verdier (2000, 2001). Their model has been applied to the transmission of religious


beliefs (Bisin and Verdier, 2000, and Bisin et al., 2004), of education (Patacchini and Zenou, 2006), of
ethnic identity (Bisin et al. 2006), of moral values (Tabellini, 2008b) and the transmission of priors about
the trustworthiness of others (Guiso et al. 2008).


8Related to the influence of culture on regulation, Algan and Cahuc (2009a) investigate the role of
civic virtue on labor market institutions. They show that unemployment benefits are higher in countries
displaying higher level of civicness since the degree of moral hazard associated with the use of government
benefits is dampened in those countries. On the link from regulation and institutions to culture, Alesina
and Angeletos (2005), Alesina, Cozzi and Manotovan (2009), Alesina and Fuchs-Schündeln (2007), Aghion
et al. (2008) and Aghion et al. (2009) show that regulation can shape beliefs like the demand for
redistribution or beliefs in cooperation. Tabellini extends the cultural transmission framework of Bisin
and Verdier (2001), allowing the interaction of cultural norms with instutions. In Tabellini’s model,
cultural norms are crucial in perpetuating the effect of any institutional characteristic (such as the
quality of law enforcement). If initial conditions are favorable, individuals wil vote for legal enforcement
and will transmit values of generalized coooperation to their children. On the contrary, when initial
conditions are not so favorable, individuals will transmit values of lower cooperation and vote for limited
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context.9 The third strand of literature stresses the complementarity between investment


in local social ties, including friends and family, and geographical immobility.10


We contribute to this literature by looking at the interplay and coevolution of labor


market institutions and a specific cultural trait of a society, the strength of family ties.11


Regarding the role of family ties, Alesina and Giuliano (2007, 2009) offer a broad set of


results including the fact that strong family ties are related to low geographical mobility,


an essential building bloc of the model in the present paper.12 This is reasonable: strong


family ties bring more benefits if family members live close to each other. They also show


that participation in the labor market (especially of women and youngsters ) is lower with


strong family ties, a result also consistent with the implication of the model of the present


paper. Alesina and Giuliano (2007), Algan and Cahuc (2005) and Giuliano (2007) also


show how family features can shape fertility and employment patterns.


The paper is organized as follows. The next section presents the model. Section 3


documents the empirical relationship between family ties and the demand for labor market


regulation. Section 4 examines the persistent effects of family ties on attitudes and labor


market regulation. Section 5 concludes.


law enforcement.
9See for instance Guttman and Yacouel (2007), Guttman (2001a,b) Tabellini (2008), Bisn and Verdier


(2000) amongst others.
10Glaeser, Laibson and Sacerdote (2002) argue that individuals who perceive themselves as being


strongly attached to a village, a township or a region, may invest in local social capital, because the
returns from these local ties are high while, on the other hand, strong local social capital raises the cost
of mobility and in turn reduces incentives to move. Spilimbergo and Ubeda (2004a) show that interactions
between social ties and moving decisions can explain the different behaviors of workers in different groups,
regions, or countries in an endogenous way by showing the existence of multiple equilibria. Glaeser and
Redlick (2008) show that it is possible that an area can get caught in a bad equilibrium where the
prospect of out-migration reduces social capital investment and a lack of social capital investment makes
out-migration more appealing. David, Janiak and Wasmer (2009) build a model that can include two
different equilibria: strong local social capital and low mobility vs. low social capital and high propensity
to move.
11We focus on family rather friends because individuals who have many friends somewhere are also


those who may have many others elsewhere. This problem does not arise with family ties since one does
not choose one’s parents.
12See also Belot and Ermisch (2006), Spilimbergo and Ubeda (2004b), Zorlu (2009).
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2 The model


2.1 The setup


There are two goods: labor and a numeraire good produced with labor and a continuum


of individuals of mass one. Individuals are uniformly located on the [0, 1] line. They are


identical, risk neutral and have no preference for leisure: their utility is equal to the sum


of their consumption and a term that represents the valuation of family ties to be defined


below. The timing is as follows:


1. At birth, every individual is located on the [0, 1] line, on a point where her parents


live. Then, individuals choose family values which can be either with strong family ties or


with low family ties. The choice of family values is irreversible. In reality family values


are "chosen" by parents and transmitted to children. However for the sake of simplicity


we collapse the model to a static case without intergenerational transmission of values.


Below we also make some progress toward extending our model in a dynamic direction.


The share of individuals with strong family ties is σ ∈ [0, 1]. Strong family ties yield an


utility ∆(σ) > 0, if an individual lives in the same location as her parents, and a disutility


−∆(σ) if he/she lives elsewhere. An individual with weak family ties is indifferent between


living in his location of birth or elsewhere, thus ∆ = 0. We assume ∆′(σ) ≥ 0 for two


reasons. First, social norms are generally more influential when they are more spread


around. Living in a community where most people have strong family ties create a strong


social norm to which one feels an incentive to conform. Second, when the share of the


population with strong family ties is larger, individuals with weak family ties and those


who do not live in the neighborhood of their parents have less opportunities to have social


interactions. This may imply that the relative value of strong family ties compared to


weak family ties (which is normalized to zero) increases with the share of individuals with


strong family ties. Note the difference between the mobility costs associated with family


ties and those associated with simple transaction costs of moving. The latter are not
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a choice variable and depend on the technology of transportation. Besides they are in


general not decreasing with the number of people who move; and can even increase in


case of congestion.


2. With majority rule individuals vote on labor market regulation. By assumption


there are two possible types of labor market policy: either labor market flexibility (i.e.


laissez-faire on the labor market), or regulation of wages and employment based upon


two instruments, a minimum wage and job protection. These two instruments (described


in more detail below) are necessary and suffi cient to ensure that the market equilibrium


is Pareto effi cient when there are mobility costs.


3. Firms offer labor contracts. When a worker is hired in his initial location, his


productivity y is drawn from the uniform distribution on the interval [0, 1]. Every worker


can find a job with productivity 1 in a place different from his initial location. Job


protection constrains firms to keep all employees whose productivity is above a threshold


value denoted by R ∈ [0, 1] . Job protection entails deadweight losses c ∈ [0, 1/2), that is


the production of a worker who draws the productivity y is equal to y− c, instead of y.13


In each location, there is a single firm that offers labor contracts. In this setup, workers


are paid at their reservation wage, which can be lower than their productivity if there are


mobility costs.14 When there is a minimum wage, workers can be either employed and


paid the minimum wage, denoted by w, or unemployed. They are unemployed if their


productivity y is below the reservation productivity R of the firm.


The nature of these assumptions should be clear. A worker with weak family ties


would always manage to find a job with productivity y = 1 since he bears no costs of


mobility. A worker with strong family ties has a moving cost of 2∆(σ). Without labor


13The latter can take a variety of forms, including the distortionary cost of taxation needed to provide
unemployment subsides for those not employed in distorted labor market. We do not explicitly model
this channel.
14The important assumption here is that mobility costs decrease wages. This property could be obtained


in a search and matching model à la Mortensen and Pissarides, see e.g. Pissarides (2000).
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market regulation, workers with strong family ties face the monopsony power of firms.


Labor market regulation protects these workers against those firms.


2.2 Solution


The model is solved by backward induction.


i) In stage 3, the labor market is either regulated or flexible, and the share of individuals


with strong family ties is given.


Flexible labor market


If the labor market is flexible, individuals with weak family ties obtain a wage equal


to 1 by moving at no cost. Their utility level is


UWF = 1. (1)


Individuals with strong family ties get a wage equal to 1 if they decide to leave their


initial location, but the move costs them 2∆(σ). Therefore, their reservation wage, which


is necessarily non negative, is equal to max[0, 1 − 2∆(σ)]. Thus individuals with strong


family ties get a wage equal to 0 and stay in their initial location if ∆(σ) is larger than


1/2. In that case, their utility is equal to the valuation of family ties, ∆(σ). If ∆(σ) is


smaller than 1/2, two possibilities can arise.


1. If their productivity in their initial location is larger than their reservation wage,


equal to 1 − 2∆(σ), they keep their job in their initial location. In that case, they


are paid their reservation wage and they are immobile. Their utility is equal to their


reservation wage plus the valuation of family ties, i.e. 1− 2∆(σ) + ∆(σ) = 1−∆(σ)


2. If their productivity in their initial location is smaller than their reservation wage,


individuals with strong family ties are not hired. Since ∆(σ) < 1/2, individuals


with strong family ties prefer to move and get a utility equal to 1−∆(σ).
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In conclusion, when the labor market is flexible, the utility of individuals with strong


family ties is


USF = max[∆(σ), 1−∆(σ)]. (2)


Rigid labor market


If the labor market is regulated, the government sets a minimum wage and job pro-


tection. For every worker, the probability to get a job offer in the firm located in his/her


initial birth place is equal to the probability to draw a productivity y larger than the


reservation productivity R. With the uniform distribution, this probability is equal to


1− R. If the productivity is higher than R, individuals can get the minimum wage w in


their birth place, or leave the firm and obtain a wage equal to 1 − c elsewhere, where


c denotes deadweight losses associated with job protection.15 R and w are determined


endogenously below in equilibrium. When the productivity is lower than R, individuals


get either zero income if they do not move, or a wage equal to 1− c if they move.


Individuals with weak family ties get the expected utility


UWR = (1−R) max(1− c, w) +R(1− c). (3)


The expected utility of individuals with strong family ties is


USR = (1−R) max[w + ∆(σ), 1− c−∆(σ)] +Rmax[∆(σ), 1− c−∆(σ)] (4)


ii) In stage 2, people vote on the labor market policy: either regulation or flexibility.


The share of individuals with strong family ties, chosen in stage one, is given. There are


only two types of voters, so that the median voter can have either strong family ties or


weak family ties. We assume that the owners of the firms do not vote. If they did they


15Assuming that firms can make counter offers so that only weak family ties workers with productivity
y < 1 − c and strong family ties workers with productivity y < 1 − c − 2∆(σ) move, would not change
the qualitative results of the model.
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would always prefer labor market flexibility regardless of the level of family ties therefore


they have a dominant strategy to vote for flexibility. Their share of votes should be simply


added to those who vote for laissez-faire.16


- Individuals with weak family ties obtain UWF = 1 under labor market flexibility, and


UWR < 1 under labor market regulation.17 When the labor market is rigid, the expected


utility of workers with weak family ties is smaller than 1 because R ∈ [0, 1] and the


wage cannot be larger than 1− c, otherwise firms would get negative profits. Therefore,


individuals with weak family ties always prefer labor market flexibility. This implies that


the outcome of the vote is labor market flexibility if the share of people with strong family


ties, σ, is smaller than 1/2.


- Now, consider the case where σ > 1/2, so that the median voter has strong family


ties. For the sake of simplicity, assume that all individuals with strong family ties are


immobile if the majority of the population has strong family ties under flexible labor


market. According to equation (2), this requires that:


Assumption 1:


∆(1/2) >
1


2
.


This assumption implies that when the labor market is regulated, workers with strong


family ties do not move. This case is easier to illustrate and we do so in the text. The


general case without that assumption is in the appendix.


Assumption 1 implies that the expected utility of individuals with strong family ties


when the labor market is flexible and when σ > 1/2 is:


USF = ∆(σ) (5)


16 In case workers own stocks of firms then some of them would face a trade off between their interest
as stock holders and those as workers. We do not explore this extension here. In most countries the
percentage of individuals who hold stocks of individual firms is very small.
17When the labor market is rigid, the expected utility of workers with weak family ties is smaller than


1 because R ∈ [0, 1] and the wage cannot be larger than 1− c. Otherwise firms would get negative profits.
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On the other hand, the expected utility in the regulated scenario is given by:


USR = (1−R)w + ∆(σ). (6)


Comparison of equations (5) and (6) shows that those with strong family ties prefer a


regulated labor market rather than a flexible one.


The optimal labor market regulation is the set of values of the minimum wage w and


of the reservation productivity R that maximizes the expected utility of workers with


strong family ties, as defined by equation (6) and subject to the zero profit condition∫ 1


R


(y − c− w)dy = 0. (7)


It is easily checked that the solution is


R = c and w =
1− c


2
which implies w > R (8)


The solution shows that labor market regulation comprises a binding minimum wage and


job protection which forces firms to keep employees whose productivity is lower than


their labor cost. In this equilibrium, every worker with strong family ties can be either


employed (with probability 1− c) or unemployed (with probability c) and remains in his


initial location. Profits are equal to zero. The wage is smaller than 1 and also smaller than


the wage under flexible labor markets. Employment is equal to 1−σc, since all individuals


with weak family ties are employed (the share of individuals with strong family ties is


equal to σ, and a share c of individuals with strong family ties are unemployed). Thus


employment is lower when the labor market is regulated, since employment is equal to 1


when the labor market is flexible. Workers with strong family ties get the expected utility


(see equations (6) and (8)):


USR =
(1− c)2


2
+ ∆(σ) (9)


which is larger than ∆(σ), the utility they would get if the labor market were flexible.
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In conclusion, the outcome of the vote is for market regulation if σ > 1/2 ; and for


labor market flexibility otherwise.


iii) In stage 1, individuals choose their family values with perfect foresights. If they


anticipate that the share of individuals with strong family ties is smaller than 1/2, they


know that labor market flexibility will prevail. Otherwise, the outcome of the vote will


be labor market regulation. Therefore, the payoff of individuals with strong family ties is{
max[∆(σ), 1−∆(σ)] if σ ≤ 1/2


∆(σ) + (1−c)2
2


if σ > 1/2,


and the payoff of individuals with weak family ties is18{
1 if σ ≤ 1/2
1− c if σ > 1/2.


Thus, the utility gains of choosing strong family ties rather than weak family ties are


Γ(σ) =


{
max[∆(σ), 1−∆(σ)]− 1 if σ ≤ 1/2


∆(σ)− 1−c2
2


if σ > 1/2.


In a Nash equilibrium, every individual takes σ as given and chooses strong family ties


if the gains of doing so are positive and weak family ties otherwise. At this stage, it turns


out that there exists an equilibrium with weak family ties only if we make the relatively


innocuous:19


Assumption 2: when the share of population with strong family ties goes to 0, the utility


gains induced by strong family ties are smaller than the maximum wage gains obtained


by changing of location:


∆(0) < 1.


18When the labor market is rigid, the minimum wage, w = (1 − c)/2, obtained by immobile workers,
is smaller than 1− c, the wage of mobile workers. This implies that individuals with weak family ties are
always mobile.
19If this assumption were not satisfied then the value of family ties in a society where nobody else


values them is larger that the maximum salary that one can obtain in the market.
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2.3 Equilibria


Under assumptions 1 and 2, Figure 1 shows the function Γ(σ) which implies two stable


Nash equilibria. There is an equilibrium (point A on Figure 1) where everybody chooses


weak family ties and then vote for labor market flexibility. In that case, the labor market


is competitive: everyone is paid his marginal productivity. Labor mobility is high since


everyone changes his location in this equilibrium. On the other hand, there is another


equilibrium (point B on Figure 1) where everyone chooses strong family ties and then vote


for stringent labor market regulation. The labor market is monopsonistic because workers


are immobile. This is the reason why people vote for stringent labor market regulation.


Production, employment and wages are lower with rigid labor markets than with


flexible labor markets. However, it is important to remark that the equilibrium with


flexible labor markets does not necessarily Pareto-dominate the equilibrium with rigid


labor markets. Actually, the equilibrium with rigid labor markets and strong family ties


dominates if ∆(1) > 1− (1−c)2
2
, since the expected utility is ∆(1)+ (1−c)2


2
in the equilibrium


with strong family ties and 1 in the equilibrium with weak family ties. Otherwise, the


equilibrium with weak family ties yields higher welfare. Accordingly, the economy can be


coordinated on an equilibrium with too rigid labor markets, when ∆(1) < 1− (1−c)2
2
, but


also on an equilibrium with too flexible labor markets, when ∆(1) > 1− (1−c)2
2


. As shown


in Figure 2, it turns out that labor market regulation is the preferred equilibrium if the


valuation of strong family ties when everyone has strong family ties, ∆(1), is high relative


to c, the cost of labor market regulation.


A slightly different way of rephrasing this result is that in countries or historical


periods when family ties can bring about great gains then the benefits of family ties may


compensate for the loss of effi ciency caused by labor market regulations.
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2.4 The dynamics of family values


Following the seminal papers of Bisin and Verdier (2000, 2001), we assume that pater-


nalistic parents wish to transmit their own values to their children. Suppose that each


individual lives for one period, has one child, and has payoffs as before. Her child inherits


her family values with probability p > 1/2 and is free to choose her family values with


probability 1−p. As it will be clear below, p > 1/2 ensures that the transmission of family


ties influences the dynamics of labor market regulation. When p ≤ 1/2, the stickiness


in the transmission of family ties is not suffi cient to influence the choice of labor market


regulation.


The sequence of events outlined above is now repeated in each period with an infinite


horizon, with the only change being that only a fraction 1− p of the population chooses


family values; a fraction pσt−1 is constrained to have strong family ties and a fraction


p (1− σt−1) to have weak family ties. In other words we add some stickiness to the


transmission of family ties. Not everyone can freely choose a set of family ties every


generation.


• If σ0 > 1/2p, the share of individuals with strong family ties is necessarily larger


than 1/2 in period 1. Then, the median voter chooses to regulate the labor market


and every individual is better off with strong family ties. Since there are at least


p(1−σ0) individuals with weak family ties in period 1, the share of individuals with


strong family ties in period 1 is


σ1 = 1− p(1− σ0) > 1/2.


Then, in periods t ≥ 1, the labor market is regulated and the share of individuals


with strong family ties


σt = 1− pt(1− σ0).


converges to one when t goes to infinity.
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• If σ0 < 1− (1/2p), the same type of reasoning shows that the economy has a flexible


labor market in period t > 0 and that


σt = σ0p
t,


converges to zero when t goes to infinity.


• If σ0 ∈ [1/2p, 1− (1/2p)] , there are two possible equilibria in periods t > 0 as


far as σt−1 remains in the interval [1/2p, 1− (1/2p)] . If σt−1 does not belong to this


interval, the dynamics of σ after date t is described by one of the two cases described


above.


This simple analysis shows how societies starting with a large share of individuals with


strong family ties have strong labor market regulations, whereas societies starting with


weak family ties have flexible labor markets. This analysis shows a two way interaction


between culture and institutions.


3 Family ties and the demand for labor market reg-
ulation


Our model yields two important predictions. First, individuals with stronger family ties


prefer a more stringent labor market regulation, because they want to stay geographically


immobile and they need to be protected from the monopsony power of firms. Second,


the strength of family ties can persist over time and can have persistent effects on labor


market regulation if family values are transmitted across generations. In this section


we seek to establish the first implication of the model according to which family ties


drive the demand for labor market regulation. We document two points related to this


implication: i) countries where a larger share of individuals have strong family ties have


a more stringent labor market regulation, ii) strong family ties predict strong demand
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for job security and wage regulation, and not just a high level of actual regulation. The


second implication is tested in the next section.


3.1 Data


We use two main databases to measure family ties and the demand for regulation. The


data on family ties comes from the World Values Survey (WVS), an international social


survey of four waves 1981-84, 1990-93, 1995 and 1999-2003, denoted henceforth 1980, 1990,


1995 and 2000. This survey provides, among other things, a wide range of indicators on


the importance of the family in an individual life. The first question asks directly how


important is the family in one person’s life and can take values from 1 to 4 (with 1


being very important and 4 not important at all). The second question probes whether


the respondent agrees with one of the two statements (taking the values of 1 and 2


respectively): 1) Regardless of what the qualities and faults of one’s parents are, one


must always love and respect them, 2) One does not have the duty to respect and love


parents who have not earned it. The third question investigates whether the respondents


agree with one of the following statements (again taking the values of 1 or 2 respectively):


1) It is the parents’duty to do their best for their children even at the expense of their own


well-being; 2) Parents have a life of their own. Following Alesina and Giuliano (2007),


we combine these measures by extracting the first principal component from the four


waves. We coded the questions so that a higher number corresponds to stronger family


ties, therefore a higher coeffi cient of the principal component indicates stronger family


ties.20


We measure the demand for job security using the following question in the four waves


of the WVS “Here are some more aspects of a job that people say are important. Please


look at them and tell me which ones you personally think are important in a job?: Good


20The index of family ties is unbalanced for the wave 1980, the first sub-index on the importance of
family being not reported for this wave.
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Job Security”.21 The answers take on the value 1 if job security is mentioned and zero


otherwise. The WVS does not provide a direct question on labor market regulation, but


reports a question on the responsibility of the state to protect individuals. The question


reads: “Do you think people should take more responsibility to provide for themselves or


The government should take more responsibility?”. The answer takes on values from 1 to


10, a higher score indicating a preference for government responsibility. The WVS also


provides a question on state supervision over firms: “Do you think that the state should


give freedom to the firms or should control firms?”. This question is available for a smaller


set of countries and only in the fourth wave.


The demand for wage regulation is measured by using the International Social Survey


Program. The ISSP is a compilation of surveys, covering all OECD and Eastern European


countries, devoted each year to different specific topics such as religion, social networks or


the role of government. A specific ISSP survey on “The role of government”was carried


out in 1996, providing a specific question on the regulation of wages: “Here is a list of


potential government actions for the economy: Control wages by law?”. The answer can


take on values from 1, strongly agree, to 4, strongly disagree. We recode the question so


that a higher number implies more regulation, in addition, to ease the interpretation of


the results, we recode the variable as a dummy taking the value of 1 if the respondent


agrees and 0 if he/she disagrees. The results remain unchanged with the original coding.


We measure regulation in the labor market using two different indicators, one on


firing costs and one on the stringency of the minimum wage regulation. Firing costs are


measured using the index of the World Bank for the year 2004 (see Botero et al., 2004).


This index measures firing costs in terms of weeks of salary and it is based on three


21The other aspects included in the survey are: not too much pressure, a job respected by people in
general, good hours, generous holidays, an opportunity to use initiative, a job in which you feel you can
achieve something, a responsible job, a job that is interesting, a job that meets one’s abilities, pleasant
people to work with, good chances for promotion, a useful job for society, meeting people, working
conditions, to have time off at the weekends.
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components: i) the notice period for redundancy dismissal after 20 years of continuous


employment, ii) the severance pay for redundancy dismissal after 20 years of employment


and iii) the legally mandated penalty for redundancy dismissal. We focus on this indicator


because it covers much more countries than the OECD employment protection index, and


it displays more heterogeneity than the World Bank indicator of the diffi culty of firing.


The index can take values from 0 to 200.


The stringency of the minimum wages regulation is measured through a composite


index constructed by the ILO.22 The index combines information on i) the level of the


minimumwage and ii) on the existence of legal minimumwages and the extent of potential


derogation. The index refers to the year 2006. The first component of the index, the level


of the wage floor, is measured as the monthly minimum wage expressed in US dollars.


To make this measure comparable across countries, we calculate the share of the monthly


minimum wage as a function of per capita income in 2006. Income per capita is taken


from the World Bank. The second component of the index measures the stringency of the


minimum wage legislation, that is the extent to which the state directly regulates by law


the labor market instead of letting the civil society negotiates. This component can take


the following values:


• 1 if there is a legal statutory minimum wage and if the minimum wage is set at the


national level without any derogation.


• 0.5 if there is a legal statutory minimum wage but with derogations by age, qualifi-


cation, region, sector or occupation; or if the wage floor is set by collective bargaining


but extended to all workers.


• 0 if the wage is set by collective bargaining and only applies to the unionized workers.


The overall index is the product of these two components.


22This index is described more precisely in Aghion, Algan and Cahuc (2008).
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3.2 Cross country correlations


Figures 3 and 4 show the positive cross-country correlation between family ties and the


regulation of labor market through firing cost and the minimum wage regulation. The x-


axis reports the country-level indicator of the strength of family ties. Northern European


countries display the weakest ties, while African, Asian and Latin American countries have


the strongest family ties. Southern European countries and Eastern European countries


fall in the middle range.23 Countries with stronger family ties tend to have a more


regulated labor market (as measured by both higher firing costs and a more stringent


regulation of the minimum wage). Consistently with the model, Figure 5 shows that


countries with stronger family ties are also associated with lower GDP per capita. GDP


per capita is taken from the World Bank and averaged out for the period 1980-2000. In


low income countries, people rely much more on the family than in high income countries


and labor markets are more regulated.


Figure 6 shows the basic cross-country correlation between the strength of family ties


and the preference for job security in a job. We measure on the y-axis the country-share of


individuals who indicate that job security is important in a job by averaging the answers


over the waves 1980-2000 of the WVS. African, Asian, Latin American and Southern


European countries display both the greatest concern for job security and the strongest


family ties. This yields a positive relation between the strength of family ties and support


for job security. Figure 7 shows that the same picture holds between family ties and the


demand for wage regulation. Countries with strong family ties display a higher support


for wage regulation by the government.


Table 1 reports the correlations in regressions controlling for legal origin, which is the


traditional alternative theory to explain regulation and its economic consequences (see


Botero et al., 2004; or Laporta et al., 2008). The correlation between the strength of


23For a detailed description of the index of family ties see also Alesina and Giuliano (2007, 2009)


19







family ties and firing cost is positive and statistically significant at the 5 percent level.


The relationship between the stringency of state regulation of minimum wage and family


ties is also positive and statistically significant at the 5 percent level. Income per capita is


negatively correlated with the strength of family ties, the relationship being statistically


significant at the 1 percent level.


The economic impact of family ties is sizeable. In terms of labor regulation, an increase


in the strength of family ties by one standard error (across countries) is associated with a


12 percent increase in firing costs and about a 25 percent increase over the average of firing


costs. A one standard error increase in the strength of family ties would be associated


with a 7.7 percent decrease in the average of (ln) income per capita.


3.3 Micro evidence: country fixed effects


Obviously cross-country correlations have to be taken only as illustrative because many


omitted variables may influence the relationship we are interested in. Many of these


concerns can be addressed by turning to micro evidence controlling for country fixed


effects. In addition, we also interact country fixed effects with time effects in order to


control for specific trends in each country such as the evolution of the unemployment


rate. We regress the indicators of demand for regulation and employment prospects on


the index of family ties. Our set of controls include a quadratic for age, a gender dummy,


years of education, income, employment and marital status and the number of children.


In addition, the demand for regulation may be linked to risk aversion. We control for this


using two questions from the WVS. The first one reads: “Now I would like you to tell me


your views on various issues. How would you place your views on this scale? 1 means


you agree completely with the statement on the left; 10 means you agree completely with


the statement on the right; and if your views fall somewhere in between, you can choose


any number in between. One should be cautious about making major changes in life
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versus You will never achieve much unless you act boldly”. The second question reads:


“Now I want to ask you some questions about your outlook on life. Each card I show you


has two contrasting statements on it. Using the scale listed, could you tell me where you


would place your own view? 1 means you agree completely with the statement on the left,


10 means you agree completely with the statement on the right, or you can choose any


number in between. I worry about diffi culties changes may cause. I welcome possibilities


that something new is beginning”. The second question is only available for the wave


2000 and has been used as a robustness check but without any difference. We run the


microestimates on a maximum of 56 countries. The descriptive statistics are reported in


Table B1.


Table 2 reports the results. Column (1) shows the relationship between family ties


and the preference for job security. The correlation is statistically significant at the 1


percent level, but the coeffi cient is smaller then in cross country regressions. An increase


in the strength of family ties by one standard error (across countries) is associated with an


increase of 2% in the probability to mention job security as a key aspect of a good job. This


effect is of the same order of magnitude as the one associated with a one standard error


increase in years of education. Column (2) shows the relationship between the strength of


family ties and the demand for more job protection legislation. The correlation is positive


and statistically significant at the 1 percent level. Column (3) shows that individuals with


strong family ties are also more likely to prefer government’s control of firms.


Strong family ties are not associated with a demand for all types of regulation. In


particular, we should expect individuals with strong family ties to be more in favor of


competition on the goods market to offset the monopsony power of firms. This is actu-


ally true in the WVS. We can measure attitudes towards competition with the following


question: “Do you think that competition is good or that competition is harmful”. The


answers range from 1 to 10, with a higher score indicating attitudes more hostile towards
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competition. We estimate the relationships with family ties by controlling for the same


set of individual characteristics as in Table 2 and by including country-fixed effects in-


teracted with time dummies. The correlation between family ties and hostility towards


competition turns out to be negative and statistically significant at the 1 percent level.24


An interpretation of this result is that people with stronger family ties want more com-


petition on the product market, which increases the mobility of capital and reduces the


monopsony power of firms.


4 Persistence


Our model shows that culturally transmitted family values can have a persistent impact on


labor market regulation and on economic outcomes. In this section, we provide evidence


on this phenomenon. First, we show that immigrants coming from stronger family ties


societies are less mobile, face a wage and employment penalty and also ask for more


government regulation of wages and job security even when they live in a country different


than their country of origin, the United States.25 Second, we show that the strength of


family ties inherited from countries of origin before 1940 is correlated with the stringency


of labor market regulation in the countries of origin at the beginning of the 21st century.


4.1 The intergenerational transmission of family ties


To perform our analysis, we associate to second-generation immigrants born in the U.S. the


measure of family ties of their country of origin, defined as the average set of beliefs toward


the family from their parents country of origin. If values are inherited from previous


24Results available from the authors.
25The use of immigrants (first or second generation) to study the importance of culture on economic


behavior is becoming relatively standard in the analysis of culture. See Alesina and Giuliano (2007), Algan
and Cahuc (2005, 2009), Antecol (2000), Carroll, Rhee and Rhee (1994), Fernandez and Fogli (2006,2009),
Giuliano (2007) and Guiso, Sapienza and Zingales (2006) among others. Alesina and Giuliano (2007)
have shown that second generation U.S. immigrants inherit the family values of their country of origin.
In this paper, we extent this analysis by focusing on the relation between family values in the country of
origin, the wage and the demand for labor market regulation of U.S. second generations immigrants.
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generations, those beliefs should be significant for second-generation immigrants; if values


are not transmitted across generations, then this variable should not be important in the


determination of economic behavior amongst immigrants, as they are now in a different


country.


4.1.1 Data and empirical specification


We use two main datasets: the General Social Survey (GSS) and the March Supplement


of the Current Population Survey. We use the GSS to study the impact of family values on


attitudes towards labor market regulation and to analyze the correlation between attitudes


inherited before 1940 and the regulation in the countries of origin at the beginning of the


21st century. We use the March Supplement of the Current Population Survey of the U.S.


to study labor market outcomes of immigrants.


The General Social Survey covers the period 1972-2004 and provides information on


the place of birth and the country of origin of the respondent’s forbearers since 1977.


The GSS variable for the country of origin reads as follows: “From what countries or


part of the world did your ancestors come?”. The individual can report up to three


countries of origin by order of preference. Two respondents out of three report only one


country of origin. We select the GSS ethnic variable that captures the country of origin


to which the respondent feels the closest to make the comparison between countries of


origin interpretable. Respondents are asked if they were born in the United States and


how many of their parents and grand-parents were born in the country. The answers to


the question of parents’birthplace are scaled 0 if both parents are born in the US, 1 if


only the mother was born in the US, and 2 if only the respondent’s father was born in the


country. The answers to the grand-parents’birthplace are scaled from 0 to 4 indicating


the number of grandparents born in the US. We have a large number of observations


for 26 countries: Austria, Belgium, Canada, China, Czech Republic, Denmark, Finland,


23







France, Germany, Greece, Hungary, India, Ireland, Italy, Lithuania, Mexico, Netherlands,


Norway, Philippines, Poland, Portugal, Russia, Spain, Sweden, Switzerland and United


Kingdom. We drop from the analysis immigrants who generically state they are coming


from a certain geographical region (such as people of African origin) and limit our analysis


to immigrants coming from a well defined country. The descriptive statistics are reported


in Table B1 in the Appendix. To maximize the number of observations we combine


second, third and fourth generation immigrants, therefore we define an immigrant as a


person born in the US but with at least one of his/her ancestors (parents or grand-fathers)


born abroad.


The GSS provides specific questions related to attitudes towards job security and


regulation. Preferences for job security are measured by the question: “Would you please


look at this card and tell me which one thing on this list you would most prefer in a


job? No danger of being fired”. The answer is ranked from 1, for the most important


characteristic, to 4 for the last important. Attitudes toward regulation of jobs and wages


are given by the following questions: “Here are some things the government might do


for the economy: Supporting declining industries to protect jobs. Regulate wages”. The


answers range from 1 for strongly agree, 2 for agree, 3 for neither, 4 for disagree to 5 for


strongly disagree. We recode these questions so that a higher number is associated with


a higher desire for regulation.


The March Supplement of the Current Population Survey (CPS) is the only recent


available dataset in which individuals were asked (starting from 1994) about their parents


country of origin.26 We define second generation immigrants by looking at the country of


origin of fathers’respondent in order to maximize the number of observations.27 We pool


fifteen years of data to have a higher number of observations. We use the CPS to study


26The Census reports the information about the father’s country of origin until 1970.
27The CPS also reports the country of origin of the mother, but the sample size would be smaller due


to a much higher number of missing observations.
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the following outcomes predicted by the model: geographical mobility, unemployment and


wages. In the CPS we do have data on almost all countries covered in the World Values


Survey.28


For both attitudes and labor market outcomes, we run the following OLS or probit


(depending on the nature of the left hand side variable) regressions:


Yic = α0 + α1family_tiesc + α2Xi + δs + εic


where Yic is our variable of interest for an immigrant i whose forbearer was born in country


c. Xi are individual controls, which vary according to the nature of the left hand side


variable, and family_tiesc is the measure of strong family ties calculated from the WVS


in the country of origin. We also control for a full set of state or county dummies whenever


possible. All standard errors are clustered at the country of origin level.


4.1.2 Results


Tables 3 to 5 report the evidence for the following labor market outcomes of US immi-


grants: mobility, unemployment and log real hourly wages. The estimates are based on


the Current Population Survey. Mobility is defined as a dummy equal to 1 if the indi-


vidual moved from/in a different state, or abroad in the last five years. Unemployed is a


dummy equal to 1 if the person is unemployed. Log hourly wage is defined as total wage


income divided by the number of hours worked in a year,29 and corrected for inflation.


We regress each outcome on our measure of family ties (column 1) and each subcom-


ponent (columns 2 through 4). The mobility regression (Table 3, column 1) controls for


28The CPS has data on second generation individuals from the following countries of origin: Puerto
Rico, Canada, Mexico, El Salvador, Dominican Republic, Argentina, Brazil, Chile, Colombia, Peru,
Uruguay, Venezuela, Finland, Norway, Sweden, England, Ireland, Northn Ireland, Belgium, France,
Netherlands, Switzerland, Greece, Italy, Portugal, Spain, Austria, Slovakia, Czech Republic, Germany,
Hungary, Poland, Yugoslavia, Latvia, Lithuania, Tussia, Ukraine, China, Taiwan, Japan, South Korea,
Indonesia, Philippines, Singapore, Vietnam, India, Bangladesh, Pakistan,Iran, Jordan, Turkey, Egypt,
Morocco, Nigeria, South Africa, Australia and New Zealand.
29The CPS has information on both the number of weeks worked in a year and the number of hours


usually worked in a week.
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education, marital and employment status, real family income, number of children in the


household, in addition to gender and a quadratic term for age. The standard errors are


clustered at the country of origin level. Our specification also includes state dummies


to take into account local labor market characteristics of the area where immigrants live


that could drive the results. All the controls have the expected sign: unemployed people


are more likely to move (most likely to find a better job). Higher income and higher


education tend to discourage mobility. Married people tend to move less, similarly to


women (although the gender effect is not significant). The results are significant at the


1% level for our combined index and at 5% or 1% for each one of the subcomponents.


As a robustness check, in column 5, we include county dummies, to better control for the


possibility that immigrants coming from different countries select in different areas.


Table 4 reports the results for the probability of being unemployed. People with strong


family ties, who want to stay close to their families, should have a higher unemployment


rate, as they are less willing to migrate and have a higher reservation wage. We find that


the probability of being unemployed is indeed substantially higher for people belonging


to strong family ties.30


Table 5 reports a standardMincer wage regression where log hourly wages are regressed


on education and a quadratic in potential experience (defined as age minus number of


years of education minus six). We also control for marital status and gender. Higher


experience increases wages, as expected, together with education. Single people and


women tend to have lower wages. Our measure of family ties and all the sub-components


have a significant effect on wages: people with strong family ties have lower wages as


predicted by our model. In columns 5 and 6 we report the wage regression, by splitting


the sample between low educated and highly educated workers. We expect the impact of


30This result is also in line with Bentolila and Ichino (2008), who find that the losses associated with
unemployment are much lower in Mediterranean societies with strong family ties, as the family provides
insurance.
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family ties being stronger for highly educated people as they are more inclined to move


and find a better match in the labor market, whereas for people with a lower level of


human capital there is little to gain in moving to another location. The results confirm


this prediction: weak family ties are more relevant in the determination of wages for highly


educated workers but their impact is smaller for people with a lower level of human capital.


Following the specification for the other outcomes, column 7 controls for county dummies.


Our indicator of strong family ties is still a significant determinant of wages for second


generation immigrants.


In terms of magnitude of the results, we can easily compute the impact of a one stan-


dard deviation increase in the measure of family ties: it leads to a 1 percent increase in


the probability of moving and being unemployed, which is equivalent to 14 percent and


10 percent of the average of these two variables respectively. The impact is smaller for


wages, where an increase in standard deviation in the measure of family ties, implies a


decrease in log wages of 0.02 which is 1 percent of the sample average. As for comparison


with other variables: an increase in one standard deviation in the variable measuring the


lowest level of education (up to 12 years of schooling) implies an increase in probabil-


ity of being unemployed and moving to a different place of 2.5 percent and 1 percent,


respectively. The impact of education on wages is, as expected, much higher than the


measure of family ties (lower education implies a reduction in log wages of the order of 32


percent). One possibility to explain the higher impact of family ties on mobility and less


on unemployment and wages could be due to the fact that since individuals do not move


to stay close to their families they might decide to invest less in education to start with.


Our analysis is based on evidence from the Current Population Survey, since this


dataset is the closest in time to the data on family ties taken from the World Values


Survey. As a robustness check, we report in the Appendix (Tables B2 to B4) results for
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our outcomes of interest, drawn from the Censuses 1940, 1960 and 1970.31 We run the


regressions under the assumption that values about family ties that we observe today have


been fairly stable over time, so we assume that they did not change in the last 70 years or


so. Our results are remarkably consistent with those found using the Current Population


Survey: today as well as 70 years ago, immigrants coming from strong family ties societies


tend to have lower mobility rates, lower wages and a higher level of unemployment.


Finally, we look at the implication of inherited family values on the demand for regula-


tion. As shown above, individuals who have inherited strong family values are less mobile


and suffer from employment and wage penalty. According to our model, this should lead


them to ask for more regulation of jobs and wages. We test this implication by looking


at the attitudes towards labor market regulation of US immigrants in the GSS.


Table 6 reports the corresponding micro evidence based on individual answers from


the GSS. We regress the US immigrants’attitudes towards job security and job regulation


on the strength of family ties in the home country. We control for age, age squared, years


of education, gender, income, employment and marital status, and number of children.


We also include state fixed effects to control for local labor market conditions. Standard


errors are clustered at the country of origin level. The results are highly consistent with the


previous cross-country estimates. US immigrants coming from strong family ties countries


tend to consider job security as a more important characteristic for a job. They are also


more prone to consider that the government should save jobs or directly intervene to


regulate wages. The effects are statistically significant at the 1 or 5 percent level. They


are also economically sizeable. An increase in the strength of family ties by one standard


error is associated with an increase of 5.5 percent in the probability to think that job


security is key for a good job. This effect is of the same order of magnitude as that


associated with an increase by one standard error in income categories.


31The Census 1950 does not contain the variable on geographical mobility.
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4.2 The persistent impact of family values


In this section, we investigate the persistence of family values and their long lasting impact


on labor market regulations. We show that attitudes toward the family of immigrants


arrived in the US before 1940 are correlated with attitudes toward the family today. We


also show that attitudes toward the family of immigrants arrived in the US before 1940


are related to the labor market regulations at the beginning of the twenty first century.


We focus on family values before World War II since the main labor market institutions


have been implemented in the post-war period.


4.2.1 Data and empirical specification


The strength of family ties before World War II cannot be observed directly, since there


is no survey available on this period. However, we can detect family ties for this period


by looking at the family values inherited from their country of origin by U.S. immigrants


whose forebears arrived in the U.S. before 1940. We still use the GSS which yields in-


formation on the country of origin of immigrants since 1977. In order to get enough


observations, we use information on: i) second generation immigrants born before 1940,


since their parents immigrated in the U.S. before 1940; ii) third generation immigrants


born before 1965, since their grand parents arrived in the U.S. before 1940 (assuming a


gap of 25 years between generations); iii) fourth generation immigrants born before 1990.


The GSS does not contain the same variables on family ties of the World Value survey.


To measure the strength of family ties we use the following variable: “How often do you


spend a social evening with relatives?”. The respondent can answer: almost every day,


once or twice a week, several times a month, about once a month, several times a year,


about once a year, never. The answers have been coded from 1 to 7 so that a higher


frequency of meetings with relatives corresponds to stronger family ties.
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We run the following OLS regression:


Yic = β0 + β1Xi + Φc + εic


where Yic is the strength of family ties for an immigrant i whose forebear was born in


country c. Xi is a vector of individual controls which includes gender, age, education and


income. Φc is a country of origin fixed effect, which measures the influence of inherited


values on contemporaneous values. Φc can be interpreted as a proxy for the family values


the immigrants had before 1940 in the country of origin. εic is an error term. All standard


errors are clustered at the country of origin level. The reference country is Mexico.


4.2.2 Results


Figure 8 shows that there is a strong correlation between the measure of the strength of


family ties for immigrants arrived before 1940, corresponding to the country of origin fixed


effects in the micro regression on family ties in the GSS, and the family ties measured


with the WVS over the period 1980-2000. The correlation coeffi cient is equal to 0.62. This


result confirms that there is a strong inertia in family values in most countries. Figure 8


also suggests that there has been a drop in the strength of family ties in Nordic countries


such as Denmark, the Netherlands and Finland.


We then look at the correlation between family ties before 1940 and the stringency of


employment protection in 2004. Figure 9 shows that there is a strong positive correlation


between the two variables. The correlation coeffi cient is equal to 0.55. Figure 10 shows


that the same strong positive correlation shows up between the strength of family ties


before 1940 and the stringency of minimum wage regulation in 2006. The correlation


coeffi cient is equal to 0.47. Table 7 shows the OLS estimations controlling for legal origin.


The correlation between labor market institutions in the 2000s and family values prior to


1940 is still statistically significant at the 5 percent level.


Finally, the results obtained in this section are in line with the prediction of the model
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according to which family values have persistent effects on labor market regulation if the


intergenerational transmission of family values is suffi ciently strong. Empirical evidence


does show the existence of transmission of family values over one, two and even three


generations. Moreover, labor market regulations seem to have deep cultural roots since


labor market rigidities in the beginning of the twenty first century are correlated with


family values prevailing before WWII.


5 Conclusions


Labor market deregulation requires geographical mobility, otherwise firms can take ad-


vantage of the immobility of workers and extract monopsony rents. However, geographical


mobility requires relatively weak family ties. That is, individuals should not experience a


too high utility loss if they need to move away from their family of origin. Such costs may,


instead, be high in cultures that value family ties, and therefore family closeness. As a


result countries with strong family ties rationally favor a host of labor market regulations,


in order to restrict the monopsony power of firms. Family values may evolve over time,


although slowly. In places with laissez-faire labor markets, parents have an incentive to


teach children the benefits of mobility. In countries with regulated labor markets, the


benefit of mobility are much lower and parents can, if they choose to do so, teach the


value of family ties, since they come at lower or no costs. Thus we can have two equilibria


with a two way causality between family ties and labor market regulation.


We investigate this correlation between family values and attitudes toward labor mar-


ket regulation and preferences for job security versus free labor market both with cross


country evidence and evidence drawn from immigrants in the US. In both cases we found


rather strong confirmation of this correlation. The correlation between labor market reg-


ulation and relatively slow moving cultural traits regarding the family, and the fact that


labor market regulation is complementary to certain family values explain the diffi culty
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in liberalizing labor markets. In a sense the relatively low employment and ineffi ciency


associated with labor market regulation is the price that certain countries choose to pay


in order to enjoy the benefits of family ties and closeness.
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APPENDIX A
The aim of this appendix is to analyze the model when assumption 1 is not fulfilled in


order to provide necessary and suffi cient conditions for the existence of every equilibrium.


Stage 3 is described in the main text. Let us describe stages 2 and 1.


Stage 2:


In stage 2, people vote to choose labor market institutions. The share of individuals


with strong family ties, σ, chosen in stage 1 is given.


• First, let us analyze the situation where ∆(σ) > (1−c)/2. Then, if the labor market


is rigid, workers with strong family ties are immobile, since ∆(σ) > 1 − c − ∆(σ)


and we can write their expected utility, defined equation (4), in the simple following


form:


USR = (1−R)w + ∆(σ). (10)


We can compute the maximum expected utility that an individual with strong family


ties gets with a regulated labor market and compare it with what he gets when labor


market are flexible to know when regulation is chosen rather than flexibility. The


optimal labor market regulation is the couple of values of the minimum wage w and


of the reservation productivity R that maximizes the expected utility of workers


with strong family ties, defined by equation (10), subject to the zero profit condition:∫ 1


R


(y − c− w)dy = 0. (11)


It is easily checked that the solution is


R = c and w =
1− c


2
(12)


Then, in case of stringent labor market regulation, workers with strong family ties


get the expected utility (see equations (6) and (8)):


USR =
(1− c)2


2
+ ∆(σ). (13)
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Comparison of equations (2) and (6) implies that a median voter with strong


family ties prefers a regulated labor market rather than a flexible labor market


when ∆(σ) > (1− c)/2. If ∆(σ) > 1/2, USF = ∆(σ) and it is obvious that USR > USF .


If (1− c)2 /2 < ∆(σ) < 1/2, USF = 1−∆(σ) which is smaller than USR = (1−c)2
2


+∆(σ)


when c < 1/2.


• Now, let us analyze the situation where σ > 1/2 and ∆(σ) ≤ (1− c)/2. In this case,


individuals with strong family ties move if they do not get a job in their birth place.


The optimal labor regulation is the solution to


max
(R,w)


USR = (1−R)[w + ∆(σ)] +R[1− c−∆(σ)] (14)


subject to ∫ 1


R


(y − c− w)dy = 0. (15)


w + ∆(σ) ≥ 1− c−∆(σ) (16)


Let us denote by λ and µ the Kuhn and Tucker multipliers associated with con-


straints (14) and (16). The first order conditions are


1− c− w − 2∆(σ)− λ(R− c− w) = 0 (17)


(1−R)− λ(1−R)− µ = 0 (18)


Suppose that constraint (16) is not binding so that µ = 0. From equation (17),


µ = 0 implies that λ = 1. Then, equations (15) and (18) imply that


R = 1− 2∆(σ) and w = 1− c−∆(σ) (19)


It turns out that constraint (16) is never binding. Therefore, in the case where


σ > 1/2 and ∆(σ) ≤ (1 − c)/2, equations (14) and (19) imply that the expected


utility obtained by individuals with strong family ties if the labor market is regulated


is


USR = 1− c−∆(σ) [1− 2∆(σ)] ,
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whereas individuals with strong family ties get


USF = 1−∆(σ)


if the labor market is flexible. Individuals with strong family ties prefer labor market


rigidity if and only if


1− c−∆(σ) [1− 2∆(σ)] > 1−∆(σ)


which is equivalent to


c < 2 [∆(σ)]2 .


Finally, the situation which arises in stage 2, where individuals vote to choose the type


of labor market institution, can be summarized as follows:


• if σ ≤ 1/2, the median voter, who has weak family ties, chooses labor market


flexibility.


• if σ > 1/2, the median voter, who has strong family ties, chooses to regulate the


labor market if either ∆(σ) > (1 − c)/2, or ∆(σ) ≤ (1 − c)/2 and c < 2 [∆(σ)]2 .


Otherwise, the median voter chooses labor market flexibility. Figure 11 depicts the


choice of voters when σ ≥ 1/2 in the (c,∆) plane. It turns out that labor market


rigidity is always chosen if ∆ ≥ 1/2. This condition is satisfied if ∆(σ) ≥ 1/2 since


∆′(σ) ≥ 0.


Let us denote by F the set of values of σ such that flexibility is chosen in stage 2.


Stage 1


In stage one, individuals choose their family values. They have perfect foresights. If


they anticipate that the share of individuals with strong family ties belongs to F, they


also anticipate that labor market flexibility will be the outcome of the vote in stage
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2. Otherwise, the outcome of the vote will be labor market regulation. Therefore, the


expected utility of individuals with strong family ties is
max[∆(σ), 1−∆(σ)] if σ ∈ F
∆(σ) + (1−c)2


2
if σ /∈ F and ∆(σ) > 1−c


2


1− c−∆(σ) [1− 2∆(σ)] if σ /∈ F and ∆(σ) ≤ 1−c
2


and the expected utility of individuals with weak family ties is32{
1 if σ ∈ F
1− c if σ /∈ F.


Thus, the utility gains of choosing strong family ties rather than weak family ties are


Γ(σ) =



max[∆(σ), 1−∆(σ)]− 1 if σ ∈ F
∆(σ)− 1−c2


2
if σ /∈ F and ∆(σ) > 1−c


2


∆(σ) [2∆(σ)− 1] if σ /∈ F and ∆(σ) ≤ 1−c
2


In a Nash equilibrium, every individual takes σ as given and chooses strong family ties


if the gains of doing so are positive and weak family ties otherwise.


It turns out that there exists a stable Nash equilibrium with σ = 0 only if assumption


2 is satisfied, i.e. if ∆(0) < 1. If assumption 2 is not fulfilled, it is easily checked that


Γ(σ) > 0 for all σ, which implies that there is a single equilibrium with σ = 1.


If assumption 2 is fulfilled, there is a stable equilibrium with σ = 0. Then the definition


of Γ(σ) implies that there is either no other stable equilibrium if ∆(1) ≤ 1−c2
2
or another


stable equilibrium with σ = 1 if ∆(1) > 1−c2
2
.


32When the labor market is flexible, the minimum wage, w = (1− c)/2, obtained by immobile workers,
is smaller than 1− c, the wage of mobile workers.
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APPENDIX B 
 


Table B1 
Descriptive Statistics 


 WVS 1980-2000 GSS 1977-2004 CPS 1994-2008 
 Mean St. dev. Mean St. dev. Mean St. dev. 
Age 41.12 16.50 46.13 17.62 36.74 13.58 
Female .53 .49 .55 .49 .49 .50 
Education 18.2 5.41 13.26 2.85   
<=12 years of schooling     .43 .49 
Some college     .32 .46 
Income 4.60 2.42 10.47 2.44 -13003 763698 
Married .62 .48 .55 .49 .51 .50 
Single     .36 .48 
Children 1.82 1.66 1.83 1.70 .82 1.12 
Unemployed .08 .28 .02 .16 .05 .21 
Employed .52 .49 .63 .48   
Inactive .38 .48 .34 .47   
Mobility     .11 .31 
Logwage     -7.85 9.15 
Experience     16.88 13.23 
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Table B2 
Family Ties and Mobility  


Second Generation Immigrants, Census 1940, 1960 and 1970 
 Census 1940 Census 1960 Census 1970 
 (1) (2) (3) 
 Mobility Mobility Mobility 
Strong family ties -0.027 -0.028 -0.021 
 (0.009)*** (0.011)*** (0.011)* 
Age 0.004 -0.008 -0.008 
 (0.002)** (0.001)*** (0.001)*** 
Age squared -0.000 0.000 0.000 
 (0.000)*** (0.000)*** (0.000)*** 
Up to 12 years of schooling -0.116 -0.132 -0.117 
 (0.014)*** (0.008)*** (0.009)*** 
Some college -0.033 -0.040 -0.032 
 (0.006)*** (0.004)*** (0.003)*** 
Married -0.018 -0.021 -0.026 
 (0.005)*** (0.004)*** (0.003)*** 
Single -0.008 -0.067 -0.066 
 (0.007) (0.004)*** (0.003)*** 
Female -0.007 -0.009 -0.010 
 (0.003)* (0.003)*** (0.002)*** 
Unemployed -0.004 0.006 0.026 
 (0.010) (0.007) (0.007)*** 
Wage and salary income -0.000 0.000 -0.000 
 (0.000) (0.000) (0.000) 
Observations 38396 147193 121436 


Robust standard errors are clustered at the country of origin level. *** significant at 1%, ** significant at 5%, * significant at 10%. Each 
regression controls for state fixed effects. 
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Table B3 
Family Ties and Unemployment  


Second Generation Immigrants, Census 1940, 1960 and 1970 
 Census 1940 Census 1960 Census 1970 
 (1) (2) (3) 
 Unemployment Unemployment Unemployment
Strong family ties 0.043 0.015 0.007 
 (0.009)*** (0.004)*** (0.003)*** 
Age -0.014 -0.002 -0.003 
 (0.002)*** (0.000)*** (0.000)*** 
Age 2 0.000 0.000 0.000 
 (0.000)*** (0.000)*** (0.000)*** 
Up to 12 0.067 0.038 0.023 
 (0.010)*** (0.002)*** (0.002)*** 
Some college 0.065 0.036 0.017 
 (0.022)*** (0.005)*** (0.003)*** 
Married -0.071 -0.023 -0.014 
 (0.006)*** (0.003)*** (0.002)*** 
Single 0.001 0.003 -0.000 
 (0.008) (0.003) (0.002) 
Female -0.041 0.002 0.007 
 (0.004)*** (0.002) (0.002)*** 
Observations 24159 96755 82246 


Robust standard errors are clustered at the country of origin level. *** significant at 1%, ** significant at 5%, * significant at 10%. Each 
regression controls for state fixed effects. 
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Table B4 
Family Ties and Log Hourly Wages  


Second Generation Immigrants, Census 1940, 1960 and 1970 
 Census 1940 Census 1960 Census 1970 
 (1) (2) (3) (1) (2) (3) (1) (2) (3) 
 Log wage Log wage Log wage Log wage Log wage Log wage Log wage Log wage Log wage 
  Low ed. Highly ed.  Low ed. Highly ed.  Low ed. Highly ed. 
Strong family ties -0.048 -0.035 -0.117 -0.037 -0.033 -0.056 -0.064 -0.066 -0.074 
 (0.048) (0.045) (0.095) (0.032) (0.035) (0.028)* (0.033)* (0.035)* (0.039)* 
Up to 12 years of -0.513   -0.414   -0.527   
schooling (0.041)***   (0.015)***   (0.019)***   
Some college -0.122   -0.203   -0.301   
 (0.048)**   (0.012)***   (0.014)***   
Experience 0.038 0.035 0.052 0.020 0.017 0.029 0.022 0.021 0.026 
 (0.003)*** (0.003)*** (0.006)*** (0.001)*** (0.001)*** (0.003)*** (0.001)*** (0.002)*** (0.002)*** 
Experience squar. -0.001 -0.001 -0.001 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 
 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** 
Married 0.299 0.282 0.406 0.120 0.115 0.149 0.077 0.074 0.104 
 (0.027)*** (0.026)*** (0.066)*** (0.007)*** (0.007)*** (0.022)*** (0.009)*** (0.010)*** (0.022)*** 
Single 0.046 0.014 0.213 -0.007 -0.008 -0.021 -0.070 -0.048 -0.116 
 (0.030) (0.030) (0.087)** (0.009) (0.012) (0.030) (0.014)*** (0.016)*** (0.043)*** 
Female -0.250 -0.275 -0.138 -0.354 -0.381 -0.249 -0.403 -0.430 -0.321 
 (0.021)*** (0.020)*** (0.046)*** (0.011)*** (0.011)*** (0.018)*** (0.014)*** (0.014)*** (0.013)*** 
Observations 15789 13724 2065 75584 60886 14698 69126 51838 17288 
R-squared 0.20 0.20 0.17 0.18 0.16 0.11 0.21 0.16 0.13 
Robust standard errors are clustered at the country of origin level. *** significant at 1%, ** significant at 5%, * significant at 10%. Each regression controls for state 
fixed effects. 







Figure 1 
The relation between the gains Γ(σ) to choose strong family ties rather than weak family ties and the 


share σ of individuals with strong family ties 
 


0                                                1/2                                              1                     σ 


A   
      


Δ(σ)−1     


Δ(σ)−[(1−c2)/2)]     


B    
     


Γ(σ)   
  


 


 


Figure2 
Preferred equilibrium in the (Δ(1),c) plane: regulation is preferred in the area above the thick curve 
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Figure3 
Correlation between firing costs and family ties.  
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Source: Firing costs: World Bank 2004; Family ties: WVS 1980-2000 


 
Figure 4 


Correlation between the stringency of minimum wage regulations and family ties.  
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Figure 5 
Correlation between the log of GDP per capita and family ties 


 
Source: World Bank: Average GDP per capita 1980-2000; WVS 1980-2000: family ties 
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Figure 6 
Correlation between the preference for job security in a job and the strength of family ties 
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Figure 7 
Correlation between the demand for wage regulation and family ties 


 
Source ISSP 1996 and WVS 1980-2000 
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Figure 8 
Strength of family ties before 1940 and strength of family ties in 1980-2000 
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Figure 9 
Strength of family ties before 1940 and firing costs in 2004 


 
Source: GSS and World Bank 
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Figure 10 
Strength of family ties before 1940 and stringency of minimum wage regulation in 2006-2007 
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Figure 11 
The choice of labor market regulation in stage 2 when the share of individuals with strong family 


ties, σ, is larger than 1/2 
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Table 1 
Family Ties and Labor Regulation 


Dependent Variable Firing Costs State Regulation of  
Minimum Wage 


Log 
(GDP per capita)


 (1) (2) (3) 
Strong family ties .315** .018** -1.656*** 
 (.150) (.007) (.483) 
Civil Law .392*** -.000 .087 
 (.122) (.007) (.395) 
Scandinavian Law .148 -.021* .868 
 (.213) (.010) (.684) 
German Law .206 -.008 .167 
 (.153) (.006) (.484) 
Observations 58 46 58 
R-squared .27 .40 .33 


       Source: WVS: WB (2004) and ILO (2007): *** significant at 1%, ** significant at 5%; significant at 10%. 
         Reference group for Legal Origins: Common Law. 
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Table 2  


Family Ties, Employment and Preference for Job Security: Microestimates 
 (1) (2) (3) 
 Important thing in a job: 


Job Security 
Government Should  
Protect Individuals 


Government Should  
Control Firms 


Strong family ties .018*** .039*** .076* 
 (0.002) (.013) (.036) 
Age .003*** .008 .011 
 (.001) (.008) (.019) 
Age squared -.000 -.000* .000 
 (.000) (.000) (.000) 
Years of education -.005*** -.023*** -.022*** 
 (.001) (.005) (.006) 
Married .016*** -.088** .145 
 (.004) (.037) (.098) 
Number of children .000 .009 .005 
 (.001) (.017) (.028) 
Female -.013** -.195*** -.337*** 
 (.006) (.042) (.042) 
Employed .015* -.123 -.004 
 (.008) (.040) (.087) 
Unemployed -0.004 -0.004 -0.004 
 (0.003) (0.003) (0.003) 
Income (1-12) -.008*** -.114*** -.123*** 
 (.001) (.018) (.025) 
Risk Aversion -.004*** -.012 .014 
 (.001) (.012) (.013) 
Time f.e. yes yes yes 
Country f.e. yes yes yes 
Country f.e.x time f.e. yes yes yes 
Observations 52629 53629 8588 
R-squared .093 .096 .123 


 Source: WVS. Robust standard errors are clustered at the country level. *** Significant at 1%, ** significant at 5%; significant at 10%.  
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Table 3 
Family Ties and Mobility  


Second Generation Immigrants, CPS 1994-2008. Microestimates 
 (1) (2) (3) (4) (5) 
 Mobility Mobility Mobility Mobility Mobility 
Strong family ties -0.025    -0.018 
 (0.007)***    (0.006)*** 
Family important  -0.085    
  (0.036)**    
Parents responsib.   -0.059   
   (0.016)***   
Respect parents    -0.069  
    (0.027)**  
Age 0.109 0.098 0.110 0.099 0.102 
 (0.128) (0.130) (0.129) (0.129) (0.117) 
Age squared -0.205 -0.177 -0.204 -0.188 -0.221 
 (0.142) (0.146) (0.142) (0.144) (0.134)* 
Up to 12 years of -0.014 -0.015 -0.015 -0.016 -0.018 
schooling (0.005)*** (0.005)*** (0.005)*** (0.005)*** (0.005)*** 
Some college -0.012 -0.013 -0.013 -0.014 -0.015 
 (0.005)*** (0.005)*** (0.005)*** (0.005)*** (0.004)*** 
Married -0.004 -0.004 -0.004 -0.004 -0.005 
 (0.003) (0.003) (0.003) (0.003) (0.003)* 
Single -0.030 -0.030 -0.030 -0.030 -0.027 
 (0.006)*** (0.006)*** (0.006)*** (0.006)*** (0.005)*** 
Female 0.000 0.000 0.001 0.000 0.001 
 (0.002) (0.002) (0.002) (0.002) (0.002) 
Unemployed 0.046 0.046 0.046 0.045 0.040 
 (0.006)*** (0.006)*** (0.006)*** (0.006)*** (0.006)*** 
Numb. of children -0.009 -0.009 -0.009 -0.009 -0.008 
 (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** 
Real income -0.033 -0.033 -0.033 -0.033 -0.031 
 (0.004)*** (0.004)*** (0.004)*** (0.004)*** (0.004)*** 
Observations 80210 80592 80414 80388 79459 


Robust standard errors are clustered at the country of origin level. *** significant at 1%, ** significant at 5%, * 
significant at 10%. Mobility is defined as a dummy equal to 1 is the individual moved from/in a different state, or 
abroad in the last five years. Columns 1 through 4 control for state fixed effects. Column 5 controls for county fixed 
effects. 
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Table 4 
Family Ties and Unemployment.   


Second Generation Immigrants, CPS 1994-2008. Microestimates 
  (1) (2) (3) (4) (5) 
 Unemployed Unemployed Unemployed Unemployed Unemployed 
Strong family ties 0.014    0.012 
 (0.005)***    (0.005)*** 
Family important  0.059    
  (0.019)***    
Parents responsib.   0.037   
   (0.011)***   
Respect parents    0.030  
    (0.018)*  
Age -0.730 -0.719 -0.725 -0.727 -0.737 
 (0.129)*** (0.127)*** (0.131)*** (0.130)*** (0.121)*** 
Age squared 0.810 0.792 0.806 0.801 0.820 
 (0.153)*** (0.152)*** (0.155)*** (0.155)*** (0.145)*** 
Up to 12 years of 0.052 0.052 0.052 0.054 0.050 
schooling (0.003)*** (0.003)*** (0.003)*** (0.003)*** (0.003)*** 
Some college 0.018 0.018 0.018 0.019 0.017 
 (0.004)*** (0.004)*** (0.004)*** (0.004)*** (0.004)*** 
Married -0.031 -0.031 -0.031 -0.031 -0.031 
 (0.003)*** (0.003)*** (0.003)*** (0.003)*** (0.003)*** 
Single -0.000 0.000 0.000 -0.000 0.001 
 (0.004) (0.004) (0.004) (0.004) (0.004) 
Numb. of children 0.003 0.003 0.003 0.003 0.003 
 (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** 
Female -0.009 -0.009 -0.009 -0.009 -0.009 
 (0.002)*** (0.002)*** (0.002)*** (0.002)*** (0.002)*** 
Observations 53938 54209 54092 54055 52344 


Robust standard errors are clustered at the country of origin level. *** significant at 1%, ** significant at 5%, * significant at 10%. Unemployed is a 
dummy equal to 1 if the person is unemployed. Columns 1 through 4 control for state fixed effects. Column 5 controls for county fixed effects. 
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Table 5 
Family Ties and Log Hourly Wages,  


Second Generation Immigrant, CPS 1994-2008. Microestimates 
 (1) (2) (3) (4) (5) (6) (7) 
 Log wage Log wage Log wage Log wage 


 
Log wage 
Low ed. 


Log wage 
Highly ed. 


Log wage 


Strong family ties -0.053    -0.062 -0.141 -0.047 
 (0.018)***    (0.024)** (0.036)*** (0.017)*** 
Family important  -0.209      
  (0.073)***      
Parents responsib.   -0.120     
   (0.046)**     
Respect parents    -0.139    
    (0.060)**    
Up to 12 years of -0.655 -0.656 -0.657 -0.660   -0.641 
schooling (0.017)*** (0.016)*** (0.018)*** (0.018)***   (0.017)*** 
Some college -0.420 -0.422 -0.422 -0.424   -0.409 
 (0.016)*** (0.015)*** (0.016)*** (0.017)***   (0.015)*** 
Experience 0.036 0.037 0.037 0.036 0.039 0.043 0.037 
 (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.002)*** (0.001)*** 
Experience squar. -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 
 (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** 
Married 0.095 0.095 0.094 0.095 0.110 0.126 0.093 
 (0.009)*** (0.009)*** (0.009)*** (0.009)*** (0.017)*** (0.016)*** (0.009)*** 
Single -0.120 -0.121 -0.121 -0.120 -0.118 -0.146 -0.124 
 (0.015)*** (0.015)*** (0.015)*** (0.016)*** (0.021)*** (0.020)*** (0.016)*** 
Numb. of children 0.001 0.000 0.000 0.000 -0.009 -0.011 0.002 
 (0.004) (0.004) (0.004) (0.004) (0.006) (0.005)** (0.004) 
Female -0.221 -0.222 -0.222 -0.221 -0.204 -0.245 -0.220 
 (0.014)*** (0.014)*** (0.014)*** (0.014)*** (0.015)*** (0.017)*** (0.014)*** 
Observations 51192 51439 51341 51290 22208 28984 51192 
R-squared 0.27 0.27 0.27 0.27 0.17 0.16 0.28 


Robust standard errors are clustered at the country of origin level. *** significant at 1%, ** significant at 5%, * significant at 10%. Columns 1 through 6 control for 
state fixed effects. Column 7 controls for county fixed effects. 
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Table 6 
Family Ties and Demand for Labor Regulation: 


Micro estimates on US-immigrants – GSS 1977-2004 
 (1) (2) (3) 
 Important thing  


in a job: security 
Government 


should save jobs 
Government should  


regulate wages 
Strong family ties   .374*** .406** .491** 
in home country (.093) (.170) (.199) 
Age -.009** .021** -.009 
 (.003) (.010) (.010) 
Age squared .001*** -.000* .000 
 (.000) (.000) (.000) 
Years of education -.083*** -.022*** -.051*** 
 (.004) (.007) (.010) 
Married -.047** -.084* -.058 
 (.022) (.041) (.085) 
Female -.142*** -.026 .129*** 
 (.027) (.039) (.045) 
Children .008 .012 -.029 
 (.006) (.021) (.024) 
Unemployed .146** .135 .026 
 (.056) (.318) (.018) 
Employed .067** .050 -.038 
 (.030) (.075) (.047) 
Income -.023*** .005 -.056*** 
 (.004) (.013) (.010) 
State fixed effects yes yes yes 
Observations 7202 1159 1771 
R-squared .080 .054 .093 
Robust standard errors are clustered at the country of origin level.  
*** significant at 1%, ** significant at 5%, * significant at 10%.  
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Table 7 
Inherited Family Ties Before 1940 and Labor Regulation 


 (1) (2) 
Dependent variable Firing costs State regulation of  


minimum wage 
Inherited family ties  .426** .017** 
before 1940 (.159) (.008) 
Civil law origin .042 -.007 
 (.141) (.008) 
Scandinavian origin -.180 -.031*** 
 (.170) (.010) 
German origin .004 -.013 
 (.151) (.009) 
Observations 26 25 
R-squared .37 .48 


Source: GSS, ILO (2007) and Botero et al. (2004). The reference group for legal origin is common law. 
Robust standard errors in parentheses. *** significant at 1%, ** significant at 5%, * significant at 10%.  
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Are migrants climbing the mountain? The role of international immigration in the 


Italian Alps 


Patrizia Farina, Stefania Rimoldi   


University of Milano Bicocca 


 


Built over the centuries and still visible in the landscape, the Romance and Germanic 


cultural system and natural constrains characterized the demographic dynamics of the 


Alps. In the Romance culture farming, bound to the upper limit of cultivation of cereals, 


and breeding are equally developed. The landscape is terraced, hilly cultivated and 


grasslands are shaded and located in marginal areas. This cultural system is consistent 


with high population density, over the centuries controlled by celibacy and late 


marriage. The maso chiuso inheritance system and the Germanic natural environment 


dominated by grassland and forestry, on the other hand, leave a sparsely populated 


landscape.  


Until the middle of eighteenth century the autarchic economic system of the Alpine 


agrarian communities did not experience marked changes. Like other parts of Europe, 


in the next century  the Alpine territory lagged behind in economic and cultural 


developments compared to the Plain.  


Its late and fast transformation was all the more profound. In fact, the industrialization 


of the Alps, supported by the construction of railroads, transformed the alpine 


territories. The specialization of production was intensified, the territories were 


exploited by deforestations while tourist activities increased. In the valleys floor home 


textile production and mineral activities spread and intensified. The Alpine towns 


developed to support the needs of the mountain. High altitude areas changed their 


characteristics shifting from sheep to the more profitable cattle breeding, and 


intensifying the extraction of minerals.  


During this period Alps population increased everywhere, and much more where 


agriculture was more advanced: low altitude area and valleys bottom. Territories 


below 1000 meters were industrialized thanks to the availability of local manpower, 


the closeness to row materials, the access to power electricity. Market economy 


penetration, however, was also the starting point of the decline of Alps traditional 


economy. Unless areas located in well connected places, clear signs of the crisis 


appeared, most of all the abandonment of marginal areas and mountain agriculture. 


The demographic dynamics followed those economic and social developments. In the 


second half of 1800 Alps population have reached its limit for the agricultural system 
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(right then 90% of population lived below 1000 meters). During the industrial 


revolution it grew again in areas connected to industrial regions, along plain or, finally, 


located in touristic areas. The territories lacking at least one of these requirements 


have been cut off from both economic and demographic growth. 


The growing importance of north-south communication axes instead of east-west 


dominant before II Word War as well as the industrial development of valleys floor 


gave new boosts to the Alps from mid-1900. Population of the Alpine towns as well as 


the ones settled on the main transit routes increased. However, huge disparities both 


among Alpine countries and even between contiguous areas strengthened. Alpine 


agriculture trends were contrasting: some area were highly developed, others were 


almost all deserted. South-western Italian Alps and southern and south-east axis - 


Lombardy, Friuli and Veneto - suffered heavy population losses. Emigration created 


population deficit and abandonment of a large part of lands and the demographic 


depletion lasted until recent years, but apparently it is slowing down because of 


change of the plain.  


In fact, over the centuries the Alps have been involved in European cultural and 


economic developments, but they became progressively like suburbs that react 


sluggishly to external innovations. Economic and social changes slowly and later spread 


from the plains to the Alps. Is it happening once again? Can we assess that migrants 


are climbing the mountains as they walked the Plain during the last two decades? The 


answer has to be positive. However, migration has distinguishing traits like intensity 


and directions of the flows as well as individual characteristics like country of origins, 


gender, human capital and others features that can be different among plains and 


mountains of Italian slopes. 


In the push-pull factors frame this contribute try to explain a) the demographic 


patterns of the Alpine Area, in the light of the structural changes occurred in the social 


and economic Alpine environment during the last twenty years and b) to deepen the 


links between the demographic trends and the characteristics of the immigration flows, 


under the assumption that a migration wave spreading from the metropolitan area is 


revitalizing the highland’s population both in dimension and structure. 


In order to pursue the objects of this study it is necessary first of all to clearly define 


the boundary of the Italian part of the Alpine Area at the minimum level of 


municipality. It is worth to underline that a unique and comprehensive list of 


municipalities included in the Italian alpine perimeter does not exist, since the Alpine 
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one is a Convention between the administrative units at the NUTS2 level (the Italian 


Regions). 


Therefore, here we have made the choice to consider all the territory classified as 


“highland” (at least partially) by each of the Italian Regional Governments  involved (i.e. 


Liguria, Lombardia, Piemonte, Veneto and Friuli Venezia Giulia). Out of the 2,884 


municipalities included in the NUTS3 level administrative repartition on the territory 


(the Italian Provinces) it is possible to isolate 1776 municipalities characterized at least 


by a “highland” portion of territory. 


We intend to face explain the demographic patterns by carrying out a stratification of 


the statistical units (the municipalities) making use of aggregated data (at NUTS4 level) 


concerning the structural geographic features (surface, altitude, urbanization level, 


demographic size class, elderly ratio, dependency ratio); the demographic dynamics 


(natural increase/decrease and migration rate); the productive system structure 


development, with particular focus on tourism business development. An ultimate list 


of indicators is not yet ready, depending on the availability of the data that we are still 


collecting.  The statistical tools refer to the factorial ecology procedure and the cluster 


procedure. 


We expect that a quite clean-cut grouping of the units will be drawn down but above 


all we expect to identify one or more clusters (depending on the factors emerging from 


the factorial ecology procedure) characterized by a growing demographic dynamic 


(eventually also natural as a result of a positive migratory input) and by a 


contemporaneous shifting of the productive vocation of the territory from a traditional 


one, based on agriculture and farming, to a new one based on tourism and the related 


services. 


The cluster detected in this way will form the basis to work on to enlighten 


characteristics of the immigration flows. In order to discover “who, when and how” 


brought this different evolutionary path for the statistical units, we will make use of 


the records of the population registers concerning migration flows. Such a data set will 


allow us to differentiate first of all between the Italians and the foreigners and 


afterwards among the various  nationalities aiming at designing the path of their 


displacement over the Italian territory (at least for the most representative groups) so 


that it will be possible to confirm or reject the hypothesis expressed. 
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Abstract


The present paper aims to quantify the impact of changing family structures on labor
supply and savings in western societies. For this reason we develop a dynamic general
equilibrium model with both genders which takes into account changes of the marital
status as a stochastic process. Individuals respond to these shocks by adjusting savings,
market labor supply and home production.


Our simulation model is calibrated to the German economy, where female labor mar-
ket participation increased significantly while male employment decreased slightly dur-
ing the last decades. Our quantitative results indicate that changes in household for-
mation were an important driving force behind this process. However, they had little
impact on aggregate capital accumulation since it mainly affected the composition of
gender-specific assets. Finally, we find that changes in household composition also ex-
plain at least partly the increase in net income inequality.
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1 Introduction


Almost all western societies are currently experiencing an unprecedented two-dimensional
demographic transition. On the one side, low fertility and reduced mortality rates change
the age structure of the population. On the other side, declining marriage and increasing
divorce rates radically alter the traditional family structure within cohorts. Whereas in the
past long-term marriage combined with gender specialization was a near-universal adult
experience, only a minority follows this role model nowadays.


While numerous studies have already evaluated the economic consequences of population
aging, much less research has focussed on the impact of the changing household structure
for various economic aggregates. Changes in the number of couples and singles in an econ-
omy will alter the respective income distribution as well as the structure of tax payments and
public transfers. In addition, precautionary behavior will be adjusted, since families offer
an (incomplete) insurance contract against lifespan (Kotlikoff and Spivak, 1981) and income
risk (Attanasio et al., 2005). Consequently, the actual and the perceived future household
structure will affect life-cycle labor supply, consumption and savings behavior which in
turn may have severe effects on labor and capital markets.


The present study attempts to quantify such macroeconomic repercussions of the chang-
ing family structure. We concentrate on Germany since it experienced in the last decades a
transformation of household structures which is typical for Western societies. In addition,
time allocation in Germany seems to be a mixture of that in typical European countries and
in the U.S. Finally, Germany is interesting in this context, since it’s income tax system is very
specific with respect to family status. For our quantitative analysis we develop a two-sex
life-cycle family model with endogenous labor supply which accounts for income, lifespan
and marital risk and distinguishes between market work and home production. Our ap-
proach is related to several strands of the recent literature with calibrated models. First, it
builds on Rogerson (2009) and Olovsson (2009) who analyze labor supply issues in mod-
els with home production. Second, it is linked to the large literature that tries to explain
the long run changes in labor supply of married women such as Greenwood et al. (2005),
Olivetti (2006), Attanasio et al. (2008), Kaygusuz (2010) or Guner et al. (2010). Finally, it
is connected to family models such as Caucutt et al. (2002), Chade and Ventura (2002), or
Greenwood and Guner (2009) which either deal with marriage issues or concentrate on the
relationship between fertility and labor supply decisions. We abstract from endogenous
marriage and fertility and model changes in marital status as exogenous shocks. We then
focus on the interaction between marriage and divorce rates and individual labor supply
and savings. Some attempts have already been made in order to introduce marital risk
in stochastic life-cycle simulation models. Love (2010) includes marriage and divorce risk
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in a partial equilibrium model with labor income and investment uncertainty in order to
analyze optimal portfolio choice. Our approach mainly builds on the general equilibrium
studies of Hong and Rios-Rull (2007) as well as Cubeddu and Rios-Rull (2003) who extend
the standard overlapping generations model in the Auerbach and Kotlikoff (1987) tradition
by explicitly accounting for marital transitions during the life-cycle. Hong and Rios-Rull
(2007) keep marriage patterns constant and analyze the long-run impact of social security
privatization. Cubeddu and Rios-Rull (2003) study the long-run consequences of alterna-
tive marriage transitions for aggregate savings. They find that rising divorce risk increases
precautionary savings but the aggregate savings impact depends on specific institutional
features such as asset splitting rules, divorce costs and remarriage patterns.


Our study extends this approach in various directions. First, while Cubeddu and Rios-Rull
(2003) abstract from labor supply issues, our model allows for endogenous labor supply and
household production of both partners of the marriage. Second, we introduce income and
lifespan uncertainty as well as mating across education types in order to capture and isolate
the insurance provision of marriages. Finally, we model a detailed government sector with
progressive income taxes and joint filing in order to analyze the interaction between the
tax system and the household’s labor supply and saving decision. Starting from an initial
long-run equilibrium which reflects current German marriage and divorce probabilities, we
simulate the economic consequences if Germany would still have household structures as
in the 1970s. Our quantitative results indicate that the ongoing transformation of household
structures in Germany may explain a significant fraction of the past increase in female la-
bor market participation and income inequality in Germany. Our model also indicates that
male labor supply as well as aggregate savings are hardly affected by these demographic
developments.


The next section documents recent changes in household formation in Europe and Germany
and discusses previous studies which analyze it’s impact on economic activity. Section 3
describes the structure of the simulation model, while section 4 explains the calibration and
simulation approach. Finally, section 5 presents the simulation results and the last section
offers some concluding remarks.


2 Changes in household formation and economic activity


Various statistical concepts are available which measure the dynamics of marital transitions
and household formation. In Figure 1 we compare changes in crude marriage and divorce
rates between 1970 and 2002/2003 for some selected European countries. The crude mar-
riage (divorce) rate is the number of marriages (divorces) formed each year as a ratio of
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1000 people. Both measures only account for official changes in formal partnerships, i.e. the
marriage rate disregards formal cohabitation contracts and informal partnerships while the
divorce rate neglects separations where partners remain married officially and breakdowns
of unofficial partnerships.1


The left part of Figure 1 illustrates the significant decline in the crude marriage rate since
1970 which took place in almost all European countries. The downward trend was especially
substantial in countries such as the Czech Republic, Finland, the Netherlands and Portugal
where in 1970 marriage rates were exceptionally high, while it was limited in Denmark or
Sweden where marriage rates were already relatively low. While marriage rates differed
substantially across European countries 35 years ago, it seems that they have converged to
roughly 5.0 marriages per 1000 inhabitants in recent years. The decline of the marriage rates
could be interpreted more clearly if the age-specific first marriage rates of a specific year
are aggregated in order to indicate the probability of marriage of a person during his or her
lifetime. Whereas for European women this so-called ”total first marriage rate” was above
90 percent during the 1960s, nowadays only 58 percent of women get married during their
lifetime in Europe, see CEP (2006).


Figure 1: Crude marriage and divorce rates in Europe


Source: Council of European Publishing (2005).


But not only marriage rates have decreased, also divorce rates have increased significantly
in all countries. As shown in the right part of Figure 1, cross-national differences still remain
important in 2002/2003. While low divorce rates still prevail in countries such as Greece,
Ireland, Italy or Spain, countries such as Belgium, the Czech Republic and Denmark stand
out with three to five times higher numbers. Overall, the average European total divorce


1There is a rising proportion of cohabiting couples (i.e. larger than 10% of all couple households) in most
European countries. However, despite cohabitation may have been used as substitute for marriage in the
past, it does not cause the same economic consequences as marriage. Therefore it can be disregarded in the
following discussion.
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rate, which indicates the probability of a married person being divorced, has increased from
roughly 10 percent to 32 percent in 2004, see CEP (2006). Compared to Europeans, Ameri-
cans marry and divorce at higher rates, but the time trend is quite similar, see Stevenson and
Wolfers (2007).


During the same period, female employment and labor force participation has increased
strongly in most OECD countries. While in 1970 only about 45 percent of women in OECD
countries were employed in the labor market, employment rates in year 2008 amounted to
61 percent, see OECD Database. In order to get a first intuition that family formation may
have an impact on female employment rates, Figure 2 compares cross-sectional data of a
family formation indicator and female labor market participation rates. Obviously there
exists a clear negative relationship, which intuitively reflects the fact that married women
mainly work at home while single women work more on the labor market.


Figure 2: Family formation and female labor market participation
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Source: OECD Database.


However, the connection between female labor supply and marriage and divorce risk is
much more complex, so that various studies have explored this relationship in the past. Al-
ready Johnson and Skinner (1986) argued in the context of a static household model that
the increased divorce probability has a significant positive impact on female participation
rates in the USA. Stevenson (2008) confirms this finding by analyzing the past changes in
divorce law (which increased marriage instability). In principle, marriage and divorce can
be viewed as costly events so that increased marital risk induces – similarly as rising in-
come risk – precautionary behavior. Therefore, the positive relationship between divorce
probability and female labor supply is significant in the intertemporal labor supply model
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by Papps (2006), where married partners both choose their labor supply simultaneously.
Surprisingly, this study also finds that higher marriage probabilities have a positive effect
on singles’ labor supply. Especially for women who expect to marry a partner with higher
income, one would expect the opposite. But – as suggested by Papps (2006, p. 30) – maybe
these women already take into account the possible divorce after marriage.


In the recent past, Germany has experienced very similar changes in martial transition rates
as well as female labor market participation. As shown in the left part of Figure 3, crude
marriage rates declined since 1970 from 7.4 to currently 4.6 marriages per 1000 inhabitants
while during the same time span divorce rates roughly doubled.2 The left part of Figure
3 documents that since 1970 the labor market participation of women has also increased
dramatically from 46.3 to 65.2 percent in 2008. During the same time span, participation
rates of males in Germany have declined or remained stable, see Fitzenberger et al. (2004)
or Apps and Rees (2005).


Figure 3: Family formation and female labor supply in Germany 1970-2008
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Source: German Statistical Office.


The literature cited above explains the large changes in female employment with innova-
tions in household production technologies (Greenwood et al., 2005), rising educational
attainment of females (Olivetti, 2005), decreases in child care cost (Attanasio et al., 2008)
or changes in the tax system (Kaygusuz, 2010; Guner et al., 2010). Of course, changes in
household structures are also typically brought forward as an explanation, but the exact
mechanism which is at work has not been analyzed in a household model so far. The issue
is complicated by the fact that changes in household structures and rising marital risk may
affect labor supply and savings simultaneously, while the direction of the savings effect is
not clear at all. On the one hand since marriage is a risk-reducing institution (Attanasio
et al., 2005), precautionary savings should be higher for single households than for mar-


2The two interruptions in the divorce rate trend are due to changes in divorce law (1975) and the German
reunification (1990).
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ried couples. In addition, Glazer (2008) points out that under-savings may be a problem
in a noncooperative family context, where savings by one member may induce additional
consumption by another member. On the other hand, there also are economies of scale in
consumption (i.e. shared cost for housing, food preparation etc.), so that married couples
could achieve the same utility with less combined expenditure than the sum of their indi-
vidual consumption if living apart. These economies of scale induce a positive wealth effect
but also a price effect, since specific consumption items such as housing may become more
expensive in future years if a marriage breaks up by divorce. As long as the intertemporal
price elasticity is below one both the wealth effect and the price effect due to economies of
scale will produce higher saving rates for married couples. As it seems, the positive savings
effect of marriage has dominated in the past.3 Lupton and Smith (2003) as well as Zissi-
mopoulos (2009) find that married individuals in the U.S. have more than twice the wealth
of single individuals on average. In a recent study Sierminska et al. (2010) confirm this
result for Germany. They found an average married-single wealth gap of roughly 130 per-
cent. But even if there is a consensus that marriage increases asset accumulation, it is not
clear a priori how divorce risk affects the pattern of savings. Since assets of the couple are
typically split after a divorce, one would assume that rising divorce risk may reduce saving
rates of married couples. However, a recent study by Gonzalez and Özcan (2008) comes
to the opposite conclusion. After the introduction of divorce law in Ireland in 1996 divorce
rates and consequently divorce risk for married couples rose significantly. While at the same
time the Irish savings rate increased significantly stronger than in other European countries,
the reaction of the savings rate was especially strong for non-religious married couples who
experience the most significant increase in divorce risk. Consequently, Gonzalez and Özcan
(2008) argue that divorce risk increases savings.


Finally, changes in household composition may also affect the income distribution. Since it
relies on equivalence-weighted incomes which take into account household size, there is a
direct link between the two variables. In Germany, income inequality has increased steadily
during the last decades. As documented by the Council of Economic Advisors (SVR) (2009,
313), the Gini-coefficient for household net income increased from 0,261 in year 1990 to 0,290
in year 2007. Peichl et al. (2010) decompose the total change of the Gini-index into the effect
due to income changes and due to changes in household structure. Their findings suggest
that roughly one quarter of the increase in the net income Gini-index is due to changes in
household structures.


Summing up this section, we conclude that there exists significant empirical evidence that


3There are several other effects of marriage that may impact savings decisions. For example, marriage
may increase life expectancy and thereby encourage more wealth accumulation. Children in a family should
enhance savings as well due to reduced divorce probabilities and bequest motives.
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changes in household structures affect factor markets and the income distribution. The fol-
lowing section introduces a numerical life-cycle simulation model with families that allows
to isolate specific economic effects of changing household structures and clarify the results
from existing empirical studies.


3 The model economy


3.1 Demographics and intracohort heterogeneity


We consider an economy populated by overlapping generations of individuals which may
live up to a maximum possible lifespan of J periods. At the beginning of each period, a
new generation – half of them are male m, half of them female f – is born. Individuals
face gender-specific lifespan uncertainty, where ψ


g
j ≤ 1 denotes the conditional survival


probability of gender g ∈ G = {m, f } from age j− 1 to age j with ψ
g
J+1 = 0.


Our model is solved recursively. Consequently, an age-j agent faces the state vector


zj = (g, s, mj, k j, ej, e∗j , aj, epj), (1)


where s ∈ S = {1, . . . , S} denotes agent’s skill level and mj ∈ M = {0, . . . , S} his marital
status, i.e. if mj = 0, the agent is single, if mj ∈ S , he is married to a spouse of educational
group s∗ ∈ S . k j ∈ K = {0, 2} is the number of children, which is either zero or two
children. ej ∈ E = (0, ∞) and e∗j ∈ E state the agent’s and the possible partner’s productivity.
aj ∈ A = [0, a] and epj ∈ P = [0, ep] define assets and accumulated earnings points of the
pension system held at the beginning of age j, respectively.


At the beginning of the life-cycle working period, each agent is assigned to an educational
group and a marital status, where the educational background remains constant over time
and the marital status mj changes due to exogenously specified demographic parameters.
At the end of each period, surviving married individuals get divorced with probability πd


j ,
while single individuals get married with probability πm


j . Since we distinguish different


educational backgrounds, we specify the probability π
g
ss∗ which indicates the likelihood that


an individual of gender g and education class s gets married to a spouse of gender g∗ and
skill group s∗ with ∑S


s∗=1 π
g
ss∗ = 1 for g ∈ {m, f }. If a married individual gets divorced or


his/her spouse dies his/her marital status returns to single.4


4Note that marriage and divorce probabilities in the model are independent of skill-class and do not depend
on previous marriage experience. Since divorce probabilities increase in a second or higher-order marriage,
this tends to affect women’s labor supply, see Aughinbaugh (2010).
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Children in our model are exogenous and stochastic. At age jC a fraction of πc of all men
and woman are assigned two children (i.e. k j = 2). Children remain in the household
until reaching adulthood, afterwards the household status is adjusted again (i.e. k j = 0).
If parents are married, they receive child benefits (cb) from the government. If they are
not married (or divorced) the child lives with the mother, who receives the governmental
child transfers and alimonies (al) from the father. Agent’s productivity ej, as well as the
productivity of the possible spouse, is stochastic, where we assume πs(ej+1|ej) to be the
probability density function of a skill group s household’s productivity ej+1 at age j + 1 if
current productivity is ej.


The productivity as well as the marital state are assumed to follow first-order Markov pro-
cesses described in more detail below. Consequently, each age-j cohort is fragmented into
subgroups ξ(zj), according to the initial distribution at age j = 1, mortality, the Markov pro-
cesses and optimal household decisions. Let X(zj) be the corresponding cumulated measure
to ξ(zj). Hence,


∫


G×S×M×E×E
dX(z1) = 1 with z1 = (g, s, m1, 0, e1, e∗1 , 0, 0) (2)


must hold, since we have normalized the cohort size of newborns to be unity.


In the following, we will omit the state index zj for every variable whenever possible. Agents
are then only distinguished according to their age j.


3.2 The problem of single men and women


Our model assumes a preference structure that is represented by a time-separable, nested
CES utility function. Similar as in the static model of Rogerson (2009), the single consumer
at age j and state zj = (g, s, 0, k j, ej, 0, aj, epj) solves the individual problem


V(zj) = max
xj,hj,`j


u[cj(xj, hj), `j] + δψ
g
j+1EV[zj+1|zj] (3)


by choosing market goods xj, working time in home production hj and leisure consumption
`j. Expected utility in future periods is discounted with δ and, since lifespan is uncertain,
weighted with the gender-specific survival probability ψ


g
j+1. The parameter γ defines the


intertemporal elasticity of substitution between consumption in different years. The expec-
tation operator E in (3) indicates that future utilities are computed over the distribution of
ej+1 and mj+1. If the agent stays single with a probability of 1 − πm


j+1 his state moves to
zj+1 = (g, s, 0, k j+1, ej+1, 0, aj+1, epj+1) and he enjoys regular single utility. However, if he
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gets married to an agent of same age with probability πm
j+1, his future state changes to


zj+1 =


(
g, s, s∗, k j+1, ej+1, e∗j+1,


aj+1 + a∗j+1


2
,


epj+1 + ep∗j+1


2


)
, (4)


where a∗j+1 and ep∗j+1 denote assets and earning points of the possible future spouse. Single


agents take into account the mating probabilities π
g
ss∗ and form expectations over future


spouses productivity, assets and earning points according to the distribution of singles of
gender g∗ over the state space at age j. Note that, if two agents get married, their assets and
earning points will be pooled, which highlights the risk sharing aspect of marriage.5


Singles maximize (3) subject to the budget constraint (5),


aj+1 = (1 + r)aj + wj + pj + cb(k j) + al(·) + bj − τ min[wj; 2w̄]− T(yj)− (1 + τx)xj (5)


with a1 = aJ+1 = 0. In addition to interest income from savings raj, unmarried individuals
receive gross labor income wj = w(1 − hj − `j)ej during their working period as well as
public pensions pj during retirement. As time endowment is normalized to one, w defines
the wage rate for effective labor. The government pays child benefits cb(k j) to the mother if
there are children in the household. If children were born out of wedlock, fathers have to
pay alimonies (al(·) < 0) which depend on his income and are received by the children’s
mother (al(·) > 0). Households may also receive accidental bequests bj and have to pay
social security contributions and income taxes. Contributions at a rate τ are paid to the
public pension system up to a ceiling which amounts to the double of average income w̄.
Income taxes depend on taxable income yj and the tax schedule T(·) which is explained
below. Finally, the price of consumption goods xj includes consumption taxes τx.


Accumulated earning points of the pension system depend on the relative income position
wj/w̄ of a worker at working age j < jR. Since the contribution ceiling is fixed at the double
of average income w̄, maximum earning points collected per year are 2. Therefore, for a
single, earning points accumulate according to


epj+1 = epj + min[wj/w̄; 2], (6)


where ep1 = 0. For married couples, earning points are split during the whole marriage,
which approximates both the German pension rights adjustment and widow’s pension ben-
efit system.


5The pooling of resources could be a necessary precondition for marriage when marriage partners play a
Nash-bargaining game on the wedding day, see Wrede (2003, p. 208). However, as Siermiska et al. (2010)
report, only roughly 15% of couples in Germany experience equal sharing within their households.
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3.3 The problem of married couples


We assume a collective model of household decision making. Consequently, married cou-
ples of skill groups s and s∗ at age j maximize a joint welfare function with equal weights in
order to obtain efficient outcomes


max
xj,hj,h∗j ,`j,`∗j


u[cj(xj, hj, h∗j ), `j] + δψ
g
j+1EV[zj+1|zj] + u[cj(xj, h∗j , hj), `∗j ] + δψ


g∗
j+1EV[z∗j+1|z∗j ] (7)


subject to the household budget constraint (8) for married couples which reflects the pooling
of resources during marriage and the income splitting method of family taxation, i.e.


2aj+1 = (1 + r)2aj + wj + w∗j + pj + p∗j + bj + b∗j + cb(k j)


− τ
(


min[wj; 2w̄] + min[w∗j ; 2w̄]
) −2T


(
yj + y∗j


2


)
− (1 + τx)xj. (8)


Note that married couples in our benchmark are not altruistic and don’t receive direct utility
from being married. Consequently, utility of married individuals is derived from


V(zj) = u[cj(xj, hj, h∗j ), `j] + δψ
g
j+1EV[zj+1|zj]


We assume that married couples split their savings during marriage equally. If one of
the partners dies at the end of the period, the surviving spouse receives all of the cou-
ple’s assets. Beneath the productivity processes for both partners, married agents takes
into account three different scenarios: The first of them reflects the situation when the mar-
riage continues with probability 1 − πd


j+1 in the next period and the spouse survives. In
this case, the future state is simply zj+1 = (g, s, s∗, k j+1, ej+1, e∗j+1, aj+1, epj+1). The second
case covers the situation when one of the spouses dies. The status of the surviving part-
ner, e.g. the partner of gender g, then turns into zj+1 = (g, s, 0, k j+1, ej+1, 0, 2aj+1, epj+1),
i.e. assets are completely inherited to the remaining spouse. Finally, the third case de-
scribes the situation when the marriage is divorced. Here, the individual status changes
to zj+1 = (g, s, 0, k j+1, ej+1, 0, aj+1, epj+1), where we assume that assets and earning points
are split equally.


3.4 Instantaneous utility, scale effects and home production


The period utility function is defined by


u[cj(xj, hj, h∗j ), `j] =
1


1− 1
γ


[
cj


(
xj, hj, h∗j


)1− 1
ρ + α`


1− 1
ρ


j


] 1− 1
γ


1− 1
ρ , (9)
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where ρ denotes the intratemporal elasticity of substitution between consumption and leisure
at each age j while α defines the age-independent leisure preference parameter.


Since the needs of a household grow not in proportion with each additional household mem-
ber, we model scale effects in household consumption. If nj ∈ {1, 2} denotes the number of
parents in a household, the consumption for the adult family member is derived from


cj(xj, hj, h∗j ) = Ψ(nj, k j) ·
[
υxκ


j + (1− υ)
(


hm
j + ϕh f


j


)κ] 1
κ


with Ψ(nj, k j) =


(
1


nj + φk j


)ω


.


Household consumption is derived from a CES home production technology which com-
bines market goods xj and homework. The parameter ϕ measures the magnitude of female’s
advantage in home production, υ is the share parameter for market goods xj and κ defines
the substitution elasticity between market goods xj and effective working time in home pro-
duction. The function Ψ translates household consumption into consumption realized by
adult family members. The scale effects in household consumption are captured by the pa-
rameters φ and ω. Since 0 < φ, ω < 1 a child costs less than an adult and the second adult
and each additional child cost less to feed and cloth than the one before.


Our model abstracts from annuity markets. Consequently, private assets of agents who died
are aggregated and then distributed equally among all working age cohorts j < jR. Note,
that couples’ assets are only passed on to younger cohorts if both partners die at the end of
the same period. If a spouse survives, she inherits the complete assets of the partner.


3.5 The production side


Firms in this economy use capital and labor to produce a single good according to a Cobb-
Douglas production technology


Y = θKεL1−ε (10)


where Y, K and L are aggregate output, capital and labor, respectively, ε is capital’s share
in production and θ defines a technology parameter. Capital depreciates at a rate δk. Firms
maximize profits renting capital and hiring labor from households such that net marginal
products equal r the interest rate for capital and w the wage rate for effective labor.


3.6 The government sector


Our model distinguishes between the tax and the pension system. In each period of the
long-run equilibrium, the government collects taxes from households in order to finance
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general government expenditure G which is fixed per capita as well as interest payments on
its debt and child benefits CB, i.e.


Ty + τxX = G + rBG + CB, (11)


where Ty defines revenues from income taxation and X aggregate consumption of market
goods.


We assume that contributions to public pensions are exempted from tax while benefits are
fully taxed. Consequently, taxable income yj is computed from gross labor income net of
pension contributions, a flexible work related allowance d(wj), capital income above a spe-
cific allowance level ds and – after retirement – public pensions:


yj = max[wj − τ min[wj, 2w̄]− d(wj); 0] + max[raj − ds; 0] + pj.


Given taxable income, we apply the German progressive tax code of the year 2005 and bal-
ance the budget of the government by adjusting the consumption tax rate.


In each period, the pension system pays old-age benefits and collects payroll contributions
from wage income below the contribution ceiling of 2w̄. Individual pension benefits pj of a
retiree at age j ≥ jR in a specific year are computed from the sum of accumulated earning
points epjR which are multiplied by the actual pension amount (APA) per earning point. The
budget of the pension system must be balanced in every period.


3.7 Equilibrium conditions


In addition to factor prices being equal to marginal products, for a long-run equilibrium,
we need households to maximize (3) and (7) with respect to the respective constraints (5)
and (8), an invariant measure of households ξ(zj) over the whole state space and market
clearance for capital, labor and goods market.6


4 Calibration of the initial equilibrium


4.1 Demographic structure


Table 1 reports the central parameters of the model. In order to reduce computational time,
each model period covers five years. Agents start life at age 20 (j = 1) and may give birth


6More information on the equilibrium conditions is available upon request. The computational algorithm
is described in Fehr et al. (2008).
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to two children at age 25 (jC = 2). Since children stay in the household for twenty years
we have k1 = k6 = k7 = · · · = 0. Agents are forced to retire at age 60 (jR = 9) and face a
maximum possible life span of 100 years (J = 16). In order to generate the German average
of 1.4 children per mother, we set the childbirth probability πc = 0.7.


Table 1: Parameter selection


Values Comments


Demographics J = 16, jC = 2, jR = 9 5 year periods
πc = 0.7 1.4 children per woman
ψ


g
j Bomsdorf (2003)


πm
j , πd


j Stabu (2007)
π


g
ss∗ SOEP-Data


Tastes γ = 0.5, ρ = 0.6 Auerbach/Kotlikoff (1987), İmrohoroğlu/Kitao (2009)
α = 0.6, δ = 0.95 calibrated, see text
κ = 0.5 Rogerson (2009)
φ = 0.3, ω = 0.5 Greenwood et al. (2003)
ϕ = 2.0, υ = 0.65 calibrated, see text


Technology ε = 0.3, δk = 0.29 calibrated; see text
θ = 1.55 normalization of wage


Government τx = 0.17, BG/Y = 0.6, see text


The conditional survival probabilities ψ
g
j are computed from the year 2000 Life Tables for


Germany reported in Bomsdorf (2003). However, in order to simplify the demographic tran-
sition, we assume gender-invariant survival probabilities up to retirement, i.e. ψ


f
j = ψm


j =
ψj, j < jR. We also restrict (mainly for computational reasons) marriage, divorce and re-
marriage to working periods. After retirement, single individuals remain single until death
while married couples could only become widows/widowers. Age-specific marriage and
divorce probabilities πm


j and πd
j up to retirement are derived from cohort data reported in


the Statistical Yearbook of the Federal Statistical Office Germany (2007). Figure 4 shows the
fraction of married couples in each cohort we obtain when applying our estimated marriage
and divorce probabilities for 2005 to the model. We see an increase of married couples in the
early years of life until age 35 due to high marital risk. Passing age 35, the number of married
couples stays roughly constant. Finally, with survival probabilities being lower than one at
retirement, the number again declines as the number of widows/widowers increases. Fig-
ure 4 also shows the fraction of married couples we obtain when applying estimated proba-
bilities for the 1970s, i.e. from a time with much more marriages and less divorces. The solid
line represents the actual data on married couples in Germany we also computed from Fed-
eral Statistical Office Germany (2007) data. Of course, this line lies somewhat in between the
ones for 1970 and 2005, since the current household structure of elderly reflects past marital


13







behavior while the model compares two steady states with the 2005 and 1970 probabilities.


Figure 4: Fraction of married couples in every cohort
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We distinguish S = 3 educational classes and assume that the initial distribution of men and
women over the groups follows the one reported in the appendix. The respective mating
probabilities π


g
ss∗ were estimated from German Socio-Economic Panel (SOEP) data of the


years 1995-2007 and are reported in the appendix as well.7


4.2 Preference parameters, labor market participation and time use


Most microeconomic estimates on the intertemporal elasticity of substitution fall between
zero and one, see the discussion in Auerbach and Kotlikoff (1987) or İmrohoroğlu and Kitao
(2009). We use in our benchmark γ = 0.5. The intratemporal elasticity of substitution be-
tween consumption of goods and leisure is set to ρ = 0.6, which yields an uncompensated
labor supply elasticity for men of 0.18 and for women of 0.37. Evers et al. (2008) survey labor
supply estimates from 30 different studies and find a mean elasticity of 0.07 for men and of
0.34 for woman. Table 2 also illustrates that while single men and women have quite simi-
lar labor supply elasticities, married women’s labor supply is significantly more elastic than
that of men. The latter reflects the fact that labor supply at the extensive margin is more flex-
ible than at the intensive margin for married women. In order to calibrate the participation


7The SOEP data base is described in Wagner et al. (2007).
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rates and the split-up of time use, we assume κ = 0.5. Rogerson (2009, p. 596) surveys the
literature and concludes that typical estimates of the substitution elasticity between market
goods and home work lie between 0.4 and 0.6. In addition, we take φ = 0.3 and ω = 0.5
from Greenwood et al. (2003) to capture the scale effects in household consumption. Then
we calibrate the leisure preference parameter α = 0.6, the share parameter υ = 0.65 in home
production and the woman productivity advantage in home production (ϕ = 2.0) in order
to match gender-specific participation rates and time use data.


Table 2: Labor market behavior and time use in the initial equilibrium∗


Male Female Σ


married single total married single total


Labor supply elasticity 0.11 0.21 0.18 0.56 0.29 0.37 –


Labor market participation (in%)
Full time 81.0 90.8 87.7 38.3 55.5 50.1 68.9
Part time 13.4 8.6 10.1 24.2 41.3 35.9 23.0
No employment 5.6 0.6 2.1 37.5 3.3 14.0 8.1


Time use (in %)
Market work 45.9 42.7 43.7 31.9 30.8 31.0 37.8
Home work 6.4 21.8 17.1 32.7 29.6 30.3 23.3
Leisure consumption 47.7 35.5 39.2 35.4 39.6 38.7 38.9


∗Ages 20-60. Full-time employment when working more than 30 hours per week.
No employment when earning less than 400 e per month.


Apps and Rees (2005) analyze full time employment rates and participation rates for men
and women in Germany in year 2000. While participation rates rise from 63.7 (women) to
68.7 (men), only 35.5 percent of married women work full time while 78.3 percent of married
men work full time. Overall they conclude that women work roughly half the market hours
of men. Table 2 reports similar full time employment rates for married couples, but the
overall participation rates are much higher in our model than in the data. At least partially
this is due to the fact that our model only considers employment ages 20-60 years, whereas
Apps and Rees (2005) also include ages below 20 and above 60 where employment is lower.
The lower part of Table 2 reports the fractions of market work, home work and leisure for
different marital status and sexes. Typically, U.S. studies assume that 1/3 of available time
is used for market work while 1/4 is used for home production, see Rogerson (2009). The
right column of Table 2 shows that we roughly match these figures. Freeman and Schettkat
(2001) report how men and women in West Germany split their mean hours per week in
the early 1990s. While husbands on average spend 38 percent of available time for market
work and 19.3 percent at home, the split for women is 19.5 and 39.5 percent respectively.
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Given the fact that female employment rates have increased significantly since then, we feel
that our match in Table 2 is quite close to these figures. Of course, we can also look at the
split-up of time use over the life cycle. Figure 5 shows that home work increases for both
genders when they enter retirement. In addition, married men mainly work at home during
retirement.


Figure 5: Time use over the life cycle
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Finally, in order to calibrate a realistic capital to output ratio, the discount factor is set at 0.95
which implies an annual discount rate of about 1 percent.


4.3 Technology and government parameters


At the production side we have to specify the capital share in production which is set at
ε = 0.3 which roughly reflects the average share of capital income in Germany. The annual
depreciation rate for capital is set at 5.25 percent (i.e. the periodic depreciation rate is set at
δk = 0.29) which yields a realistic investment share in output. Finally we specify the general
factor productivity θ = 1.55 in order to normalize the initial wage rate to unity.


The annual APA value is chosen in order to derive a replacement rate of net income of 70
percent, which yields a realistic contribution rate for Germany. As already explained, the
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taxation of gross income (from labor, capital and pensions) is close to the current German
income tax code and the marginal tax rate schedule T05 which was introduced in 2005. In
addition, we consider a special allowance for labor income of d(wj) which combines a fixed
amount of 3000 e and an additional deduction of 4 percent of labor income. With respect
to capital income we assume a tax allowance of ds = 1800 e. Given taxable income yj, the
marginal tax rate rises linearly after the basic allowance of 7800 e from 15 percent to a max-
imum of 42 percent when yj passes 52.000 e. Child benefits cb(k j) reflect current German
law which states that on average 2400 e are paid as transfers per child (’Kindergeld’) by the
government. Finally, if parents are not married, the father has to pay an alimony al(wj, k j)
which amounts to 10 percent of his net income per child. Since we cannot identify the spe-
cific mother in our model, the alimony is distributed equally among single mothers who
raise a child.


In the initial long-run equilibrium, we assume a debt-to-output ratio of 60 percent, which is
realistic for the year 2005. In addition, we fix the consumption tax rate at 17 percent in order
to generate a realistic public consumption ratio G/Y.


4.4 Estimation of productivity profiles and income uncertainty


In order to estimate productivity profiles, we use inflated income data yit of primary house-
hold earners from the German SOEP. Our unbalanced panel data covers full-time workers
between ages 20 and 60 of the years 1984 to 2006 and was divided into different educational
groups according to the International Standard Classification of Education (ISCED) of the
UNESCO of 1997. In order to receive three groups, we merge levels 0 to 2 (primary and
lower secondary education), levels 3 and 4 (higher secondary and post-secondary educa-
tion) as well as levels 5 and 6 (tertiary education) to one group each. This approach leads
us to a total of 83893 observations, where we have 11789, 55015 and 17089 observations in
groups one to three, respectively.


Following Love (2007), we assume household’s log-productivity to follow a deterministic
trend gj(s) that only depends on agent’s age and income class s plus some shock ζ that is
described by an AR(1)-process, i.e. for a class s household, we have


log(ej) = gj(s) + ζ j (12)


with
ζ j = $ζ j−1 + εj , εj ∼ N(0, σ2


ε ) and ζ0 = 0. (13)


Concerning our data, we therefore estimate the equation


log(yit) = β0 + β1ageit + β2age2
it/100 + β3typeit + νi + ζit (14)
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with an individual effect νi ∼ N(0, σ2
ν ) separately for any of the three educational groups


s by means of GLS, assuming ζ to follow an AR(1) process as in (13). In equation (14) the
regressor typeit is a vector of dummy coded variables for the type of job of the individual,
i.e. blue collar, white collar, etc. This approach leads us to the parameter estimates shown in
Table 3 (standard errors are reported in parenthesis).


Table 3: Parameter estimates for individual productivity


Group 1 Group 2 Group 3


Intercept and type 9.6207 9.4190 8.6649
(0.2662) (0.1494) (0.3116)


age term β1 0.0437 0.0579 0.1025
(0.0041) (0.0025) (0.0064)


age2 term β2 -0.0500 -0.0649 -0.1090
(0.0052) (0.0031) (0.0074)


AR(1) correlation $ 0.7244 0.7826 0.7770
(0.0119) (0.0046) (0.0088)


persistent variance σ2
ν 0.0196 0.0320 0.0914


(0.0053) (0.0036) (0.0083)


transitory variance σ2
ε 0.0646 0.0737 0.0790


(0.0056) (0.0039) (0.0076)


There are two things to notice. First, we find a strong AR(1) correlation of around 0.8 for
the error term, which lies in the range of typical values for these types of models, see e.g.
Love (2007) or İmrohoroğlu and Kitao (2009). Second, except for group 3, we see a small
persistent variance, which means that our groups are strongly homogeneous. In the highest
educational group, however, there is a certain chance of climbing up into the area of extraor-
dinary high salaries. This makes the group somewhat more heterogeneous and explains a
higher variance of the individual effect. The estimated income profiles can be seen in Figure
6.


For computational reasons, we finally approximate the shock ζ by a first order discrete
Markov process with two nodes using a discretization algorithm as described in Tauchen
(1986).8


8We have also used a Markov process with five nodes. This approximation yields almost the identical
equilibrium but increases computational time dramatically.
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Figure 6: Estimated income profiles
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4.5 The initial equilibrium


Table 4 reports the calibrated benchmark equilibrium and the respective figures for Germany
in 2007. Since men have lower survival probabilities than women after retirement, their life
expectancy (at age 20) is 76.8 years while women on average become 4.3 years older. As
one can see, the initial equilibrium reflects quite realistically the current macroeconomic
situation in Germany.


Note that although our model generates a positive wealth gap between married couples and
singles, the actual difference is much lower than the one reported by Sierminska et al. (2010).
Mainly this is due to a composition effect. Older cohorts have more assets than younger
cohorts and in the model the fraction of older married couples is significantly lower than in
reality, see Figure 4. In addition, it may also be important that in our model marriage and
divorce rates are independent of labor income, whereas in reality rich people have higher
marriage rates and more stable marriages than poor people.


5 Simulation results


This section presents our simulation results. In order to quantify the impact of a changing
household structure on macroeconomic variables and the income distribution, we compute
a new long-run equilibrium that results from the introduction of marriage and divorce prob-
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Table 4: The initial equilibrium


Model Germany
solution 2007


Calibration targets


Total first marriage rate 0.587 0.550a


Mean age at first marriage (in years) 31.1 29.6/32.6b


Total divorce rate 0.391 0.410a


Life expectancy (women) (in years) 81.1 81.3a


Life expectancy (men) (in years) 76.8 76.5a


Pension benefits (% of GDP) 12.8 12.3c


Pension contribution rate (in %) 19.5 19.5c


Tax revenues (in % of GDP) 23.1 20.2c


Capital-output ratio 3.0 2.9c


Other benchmark coefficients
Interest rate p.a. (in %) 4.7 –
Bequest (in % of GDP) 4.8 4.7-7.1d


Gini-coefficient for net income 26.8 27.0e


Wealth-Gap Married/Single (in %) 63.1 127.9 f


Source: aCEP (2006), bGude (2008), cIdW (2008), dDIA (2002, p. 19), eSVR (2010).
f Sierminska et al. (2010).


abilities of the 1970s and compare it with the initial equilibrium reported in Table 4 above.
Given these benchmark results we simulate the changes in household structures in an artifi-
cial model economy with certain lifespan, no gender differences, a linear income tax, no scale
effects and no children. Introducing these features step by step we can isolate and quantify
how important insurance and scale effects, the tax system and women’s productivity ad-
vantage in home work are. Finally we report some sensitivity analysis of the benchmark
simulation with respect to central parameters of the model.


5.1 The benchmark scenario


In order to highlight the importance of income uncertainty, we compare the benchmark
scenario with productivity shocks with a situation where productivity is deterministic over
the life cycle. In order to keep the capital-output ratio constant in both model scenarios we
assume a small open economy if not stated otherwise.


In the left part of Table 5 the divorce probability is reduced to a total divorce rate of 15.7
percent. Consequently, people still marry at low probabilities but if they get married, their
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marriage is more stable. In the right part of Table 5 divorce probabilities are reduced and
marriage probabilities are at the same time increased to a total first marriage rate of 99.2
percent. Consequently, the mean age at first marriage decreases from 31.1 to 29.1 years. All
these figures reflect the situation during the 1970s in Germany, see CEP (2006).


Table 5: Macro effects of family formation in the benchmarka


Lower divorce Lower divorce, higher marriage


Labor income certain uncertain certain uncertain uncertain
Economy open open open open closed


Am 2.4 1.2 20.7 10.3 8.3
A f -0.1 -0.6 -4.3 -7.3 -9.2
Lm -1.2 -0.3 -4.6 0.1 0.6
L f -0.4 -1.3 -5.5 -10.3 -10.3
Hm -6.2 -8.3 -27.4 -36.7 -37.4
H f 2.1 2.7 10.4 13.5 13.5
Y -0.9 -0.7 -5.0 -4.0 -2.2
τb


x 0.3 0.3 1.8 2.1 2.1
Gini-indexb 0.0 -0.2 -0.3 -1.3 -1.2


a In percent of initial equilibrium, b in percentage points.


When the divorce rate falls and marriages become more stable, adult consumption increases
due to stronger scale effects. This leads to higher leisure demand and a stronger specializa-
tion in home work due to the higher productivity of women in home production. The labor
market behavior of women is in line with the results from Johnson and Skinner (1986) and
Stevenson (2008) discussed above. While male increase their asset accumulation, women
reduce savings slightly since they expect benefits from the bequest they receive as widows.
Note that in the situation with uncertain income, assets accumulation is dampened since
now precautionary savings are reduced when the marriage becomes more stable. Probably
due to higher wage dispersion, specialization in home production is even stronger when
income is uncertain. Overall, output falls as well as income tax revenues (due to income
splitting), so that the consumption tax rate has to increase slightly. On the other hand, the
Gini-index of net income falls slightly, so that the distribution of net income becomes more
equal.


All effects become significantly stronger, when also the marriage rate increases in the right
part of table 5. Now husbands have significantly higher savings while wives reduce their
savings strongly. Since almost everybody gets married at least once, the reallocation of the
home work/market work mix changes dramatically. Again, specialization is even stronger
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with income uncertainty. Female market labor supply falls by roughly 10 percent while
home work increases by 13.5 percent. The overall output reduction is 4 percent while the
consumption tax rate increases by more than two percent. Note that the Gini coefficient now
reduces to 25.6 which implies a significant improvement. Our study therefore confirms the
results from Peichl et al. (2010) who argue that the recent change in household structure
has deteriorated the income distribution significantly. Finally, the right column shows that
endogenous factor prices only dampen the effects slightly. While male employment rises
due to higher wages, asset accumulation is depressed by the falling interest rate.


Table 6: Labor market behavior and time use in the benchmark simulation∗


Male Female Σ


married single total married single total


Labor market participation (in%)
Full time 81.7 95.2 85.4 41.7 48.3 43.5 64.5
Part time 13.7 4.7 11.2 21.3 50.8 29.4 20.3
No employment 4.6 0.1 3.4 37.0 0.9 27.1 15.2


Time use (in %)
Market work 45.8 40.2 45.0 32.8 28.2 30.6 38.7
Home work 6.5 24.4 11.4 33.1 32.0 33.0 20.9
Leisure consumption 47.7 35.4 43.6 34.1 39.8 36.4 40.4


∗Ages 20-60. Full-time employment when working more than 30 hours per week.
No employment when earning less than 400 e per month.


Table 6 illustrates that married and single males and females hardly change the structure
of their time use. The changes in the aggregates are mainly due to changes in the fractions
of married and single individuals. Since the chances for single males increase to get mar-
ried, they move from part-time to full-time employment. The opposite happens with single
women. Since the risk of divorce is reduced for married women, they increase their full-time
work at the expense of part-time work. Nevertheless aggregation within the two genders
shows that most of the reduced employment rate of women is due to the different weights
of married and single females.


5.2 Mortality, productivity and the income tax system


Next we try to disentangle different economic effects that are at work in the fourth column
of Table 5. In all cases discussed in the following, we consider the model with income un-
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certainty and assume that both marriage and divorce rates adjust simultaneously.9 The left
column of Table 7 reports the situation when both genders are completely identical. Males
and females have a certain lifespan of 80 years (i.e. ψg = 1.0 and J = 12), they are dis-
tributed uniformly across skill-classes, marry only within their own skill class and have no
children.10


Table 7: Decomposition of macro effects from family formationa


Certain Unisex Gender-related Education/ Home Scale
lifespan mortality mortality mating production effects


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


Am -9.1 -5.5 -3.2 -4.7 1.5 5.2
A f -9.1 -5.5 -9.2 -8.6 -16.2 -11.0
Lm 0.2 -0.1 -2.3 0.0 2.7 -1.3
L f 0.2 -0.1 2.2 0.1 -6.3 -7.5
Hm 4.4 3.1 -0.8 -2.0 -32.5 -38.3
H f 4.4 3.1 6.7 8.5 16.3 14.0
Y 0.2 -0.1 0.0 0.1 -0.9 -3.8
τb


x 1.3 0.5 0.6 0.6 2.2 1.6


a In percent of initial equilibrium, b In percentage points.


In this situation both genders react absolutely in the same way when marital risk changes.
Now stronger household formation decreases savings quite significantly and increases mar-
ket work and home work. This result is due to two different behavioral reactions. On the one
hand, marriages provide income insurance so that precautionary savings of singles and cou-
ples can be reduced when marriage rates increase and divorce rates fall. On the other hand,
singles will also reduce their old-age savings. Since assets are pooled when agents get mar-
ried and singles take the savings of possible spouses as given, this works like a prisoner’s
dilemma and leads to a reduction in the purchase of assets.11 Consequently, households
have to increase labor supply at older ages in order to compensate the savings reduction.
Assuming a small open economy, GDP obviously has to move in the same manner as labor
supply. As the increase in labor supply cannot offset the fall in interest income, income tax
revenues decline and the consumption tax rate increases.


Next, we introduce lifespan uncertainty in order to quantify the longevity insurance effect.
In the second column of Table 7, we assume unisex, averaged survival probabilities that lead


9Results for the model with certain income and isolated parameter adjustments are available upon request.
10The case with certain income would be close to the situation analyzed in Cubeddu and Rios-Rull (2003).
11The same effect is analyzed by Glazer (2008) in a non-cooperative family model.


23







to a life expectancy of roughly 80 years for both genders. Since lifespan now is uncertain and
annuity markets are absent, assets of singles and partners that both die in the same period
are given as accidental bequests to working generations, whereas surviving spouses receive
the whole estate if only one partner dies. Consequently, building up assets in a marriage
now provides longevity insurance (Kotlikoff and Spivak, 1981), so that assets are reduced
much less compared to the respective previous simulation. Labor supply is hardly affected,
as the prisoner’s dilemma and, consequently, under-saving in the early periods of life is still
present.


In the third column of Table 7, we let survival probabilities differ between genders, i.e. ob-
tain life expectancies as reported in Table 4. While the impact on GDP and the tax rate is
only modest, there is now a clear difference between the decisions of both genders. Single
women work and save more compared to single men, as their expected life span is about
5 years longer. When they now get married, they may receive assets from their husband
at old age, which explains the strong reduction in their own assets. Surprisingly on first
sight, differential life expectancy also leads to specialization in home production although
women have no productivity advantage. The reason is that women can only consume their
increased resources at old age if they increase home work as well.


So far, the two genders only differed in mortality rates. However, in reality, there is also some
difference in educational backgrounds and mating behavior. In the forth column of Table 7
the uniform skill distribution and strict marriage homogamy is abandoned and the skill
distribution and mating matrices from the benchmark simulation of the previous section are
applied. Taking a look at those, we notice that men are slightly more skilled than women
and, consequently, women tend to marry singles from higher educational classes. The forth
column of Table 7 shows that due to gender-specific education and marriage behavior the
specialization in home production increases further compared to the previous setting. While
men reduce their savings even more, women reduce their savings less than in the previous
simulation. At the same time market labor supply of both genders is now hardly affected
by changes in household formation. Probably the differences in macroeconomic aggregates
between columns (3) and (4) reflect the higher asset transfers from men to women after the
marriage. Again at the aggregate level, one can hardly observe an impact on GDP or tax
rates.


Up to now, the model has not accounted for children and productivity advantages of women
in home production. In column (5) of Table 7, children and child benefits are introduced and
women have a higher productivity in home work (i.e. ϕ = 2.0). Households with chil-
dren experience a reduction of adult consumption during ages 25-45. As a consequence, the
household will increase its labor supply during that period. In this context, the presence of
children would already lead to a stronger specialization when marriage rates increase. This
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is reinforced by the fact that women now have a productivity advantage in home work. Con-
sequently, specialization in marriage is quite dramatic in column (5). Many women leave the
labor force when they get married, so that GDP and income tax revenues decrease signifi-
cantly. In addition, higher marriage rates decrease alimony transfers from men to women,
which in turn increases male assets and decreases female assets compared to column (4).


In the last column (6) of Table 7 we introduce scale effects in household consumption (i.e.
ω = 0.5). Now marriage alone increases the adult consumption of the couple. As a conse-
quence, when marriage probabilities increase, both partners will consume more leisure and
save more compared to the previous simulation. The implied reduction in labor supply re-
duces GDP. Compared to the previous simulation, tax revenues are less affected since losses
in labor income are mostly compensated by higher capital income.


Given the model specification in column (6) of Table 7, the introduction of progressive in-
come taxes and income splitting within a marriage yields the benchmark simulation in the
bold column of Table 5. Higher marriage rates now further dampen female labor supply
since low-skilled wives face higher marginal tax rates. At the same time marriage increases
labor supply of the high-skilled husbands since their marginal tax rate decreases. As mar-
riage reduces tax burdens due to income splitting, progressive income taxation has a strong
positive effect on asset accumulation.


Summing up the results of this section, we conclude that gender-specific mortality, produc-
tivity advantages of women in home production and the German income tax system are the
main driving forces of the macro effects reported in Table 5. Next, we analyze how robust
the benchmark results are.


5.3 Sensitivity analysis


This subsection reports the sensitivity of our benchmark results with respect to the parame-
ter specification. In order to isolate risk aversion from intertemporal substitution, we follow
the approach of Epstein and Zin (1991) and rewrite the preference structure of the represen-
tative consumer as


V(zj) = max
xj,hj,`j


{
u[cj(xj, hj), `j] + δψ


g
j+1E


[
V(zj+1|zj)1−η


] 1−1/γ
1−η


} 1
1− 1


γ .


The parameter η defines the degree of (relative) risk aversion. When we apply the special
case η = 1


γ , we are back at the traditional expected utility specification discussed above, see
Epstein and Zin (1991, p. 266). Consequently, setting relative risk aversion η = 2.0 yields
the benchmark equilibrium reported in Table 5. Typically, values between 1 and 5 for η are
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perceived as reasonable in the literature, see Meyer and Meyer (2005).


Table 8: Sensitivity analysis of benchmark calibrationa


Benchmark η = 0 γ = 0.3 ρ = 0.8 κ = 0.3 ω = 0.75, φ = 0.5
calibration (β = 0.961) (β = 0.971) (α = 0.7) (υ = 0.63) (β = 0.963)


Am 10.3 19.7 13.0 9.4 8.5 8.4
A f -7.3 -6.5 -3.9 -8.8 -8.1 -7.3
Lm 0.1 -0.4 0.8 -1.3 3.0 2.0
L f -10.3 -9.9 -12.6 -5.4 -10.9 -10.4
Hm -37.0 -37.7 -30.8 -43.3 -38.9 -34.2
H f 13.5 13.5 11.7 17.1 14.2 14.2
Y -4.0 -4.1 -4.3 -2.8 -2.5 -2.8
τb


x 2.1 1.7 1.9 1.7 1.8 1.6


a In percent of initial equilibrium, b in percentage points.


In the first column of Table 8 we replicate the respective macro effects from the bold column
of Table 5. Next, we assume an economy with risk neutral individuals (i.e. η = 0) and re-
calibrate the discount factor in order to generate the same capital-output ratio as in Table 4.
Since risk neutral agents do not save for precautionary reasons, one of the negative savings
effects due to higher marriage rates – namely insurance against income uncertainty – disap-
pears. Consequently, rising marriage rates induce higher savings for both genders compared
to the benchmark case. However, the labor supply reaction is hardly affected. Setting η back
at 2.0 and reducing the intertemporal elasticity of substitution from 0.5 to 0.3 flattens the
consumption profile and strengthens liquidity constraints at the beginning of the life cycle.
As now there are nearly no savings before singles marry, the prisoner’s dilemma caused by
asset pooling in marriages is reduced which explains why savings increase stronger than in
the benchmark. Next, the intratemporal elasticity of substitution is increased which leads to
a stronger specialization in home production and a reduction (an increase) of male (female)
market work compared to the benchmark simulation. As shown in the following column,
the elasticity of substitution between home work and market goods κ has only negligible
specialization effects but increases males labor supply at the market after marriage. Finally,
we adjust the scale parameters for household size in order to match OECD-modified equiv-
alence scales. Again, compared to the benchmark parametrization, household specialization
is hardly affected while market work of males increases.


Overall, Table 8 shows that the reported quantitative figures from the benchmark table are
quite robust to parameter changes.
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6 Conclusion


Summing up the results from the previous section, we have shown that changes in house-
hold structure during the last decades may explain most of the increase in female labor
market participation and the stable (or slightly falling) participation rates of men in Ger-
many. In addition, our analysis indicates that rising marital risk had only little impact on
aggregate capital accumulation since increased savings rates of males were neutralized by
decreased savings of females. Our decomposition highlights, that differences in mortality,
productivity advantages of women in home production and the taxation of couples are the
most important determinants of household labor supply when marital risk changes. Finally,
we find that changes in household composition also explain at least partly the increase in
net income inequality.


Of course, the above analysis could be easily extended to include changes in the skill com-
position, child birth behavior and/or mortality of both genders since the 1970s. However,
this is beyond the scope of the present paper which only concentrates on changes in house-
hold composition. In the future we plan to extend the model in various directions. A natural
future refinement concerns the introduction of a transition path together with a Lump-Sum
Redistribution Authority in the spirit of Auerbach and Kotlikoff (1987). This will allow us
to simulate policy reforms and analyze their intra- and intertemporal redistribution as well
as the aggregate efficiency effects. More specifically, we plan to follow Kaygusuz (2010) or
Guner et al. (2010) and simulate the macroeconomic, efficiency and welfare effects of differ-
ent income tax reforms and family policies in Germany. Since in our model households pro-
vide some form of income insurance, we can compare optimal tax structures in economies
with single households and double earners. In addition, following Hong and Rios-Rull
(2007) we also plan to simulate the intergenerational welfare and efficiency consequences
of social security privatization. Compared to the traditional model with single individuals,
the role of social security becomes unclear when families are taken into account. On the
one hand, the benefits of social security from it’s provision of longevity insurance (Fehr et
al., 2008) will decrease since marriages provide some form of implicit insurance. On the
other hand, since marriages may reduce savings in a model with household formation, the
introduction of a forced savings system (such as social security) may overcome this savings
slump, see Glazer (2008).


Of course, a general drawback of our approach is the assumption that families are modeled
as shocks, i.e. there is no real choice about marriage or divorce. Since tax and social security
reforms may as well affect household formation, an obvious extension for future work will
be to endogenize marriage and divorce probabilities along the lines of Chade and Ventura
(2002), Caucutt et al. (2002), Greenwood et al. (2003) and Greenwood and Guner (2009).
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Appendix: Probabilities and skill composition


Table 9: Age-specific marriage and divorce rates


2007 1970
Age πm


j πd
j πm


j πd
j


( 15-19 0.038 – 0.078 –)
20-24 0.143 0.491 0.307 0.147
25-29 0.249 0.291 0.641 0.087
30-34 0.194 0.187 0.807 0.056
35-39 0.098 0.131 0.649 0.039
40-44 0.049 0.091 0.352 0.027
45-49 0.035 0.053 0.236 0.016
50-54 0.031 0.027 0.212 0.008


Table 10: Initial distribution over educational backgrounds


Group 1 2 3


men 0.21 0.56 0.23
women 0.32 0.53 0.15


Table 11: Mating probabilities π
g
ss∗


males


s∗
1 2 3


1 0.56 0.40 0.03
s 2 0.31 0.61 0.08


3 0.10 0.46 0.43


females


s∗
1 2 3


1 0.37 0.55 0.08
s 2 0.16 0.64 0.20


3 0.05 0.29 0.67


28







References


Apps, P. and R. Rees (2005): Gender, Time Use, and Public Policy over the Life Cycle, Oxford
Review of Economic Policy 21(3), 439-461.


Attanasio, O., H. Low, and V. Sanchez-Marcos (2005): Female Labor Supply as Insurance
against Idiosyncratic Risk, Journal of the European Economic Association 3(2-3), 755-764.


Attanasio, O., H. Low, and V. Sanchez-Marcos (2008): Explaining Changes in Female Labor
Supply in a Life-Cycle Model, American Economic Review 98(4), 1517-1552.


Auerbach, A.J. and L.J. Kotlikoff (1987): Dynamic Fiscal Policy, Cambridge University Press,
Cambridge.


Aughinbaugh, A. (2010): The Effects of Remarriage on Women’s Labor Supply, Journal of
Population Economics 23(4), 1151-1176.


Bomsdorf, E. (2003): Sterbewahrscheinlichkeiten der Periodensterbetafeln für die Jahre
2000 bis 2100, Eul Verlag, Köln.
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Johnson, W.R. and J. Skinner (1986): Labor Supply and Marital Separation, American Eco-
nomic Review 76(3), 455-469.


30







Kaygusuz, R. (2010): Taxes and Female Labor Supply, Review of Economic Dynamics 13(4),
725-741.


Kotlikoff, L. und A. Spivak (1981): The Family as an Incomplete Annuities Market, Journal
of Political Economy 89(2), 372-391.


Love, D. (2007): What Can the Life-cycle Model Tell Us About 401(k) Contributions and
Participation, Journal of Pension Economics and Finance 6(2), 147-185.


Love, D. (2010): The Effects of Martial Status and Children on Savings and Portfolio Choice,
Review of Financial Studies, 23(1), 385-432.


Lupton, J.P. and J.P. Smith (2003): Marriage, Assets and Savings, in: S. Grossbard-Shechtman,
ed., Marriage and the Economy, Cambridge University Press, 129-152.


Meyer, D. and J. Meyer (2005): Relative Risk Aversion: What Do We Know? Journal of Risk
and Uncertainty 31(3), 243-262.


Olivetti, C. (2006): Changes in Women’s Hours of Market Work: The Role of Returns to
Experience, Review of Economic Dynamics 9(4), 557-587.


Olovsson, C. (2009): Why Do Europeans Work so Little? International Economic Review 50(1),
39-61.


Papps, K.L. (2006): The Effects of Divorce Risk on the Labour Supply of Married Couples,
IZA Discussion Paper No. 2395, Bonn.


Peichl, A., N. Pestel and H. Schneider (2010): Does Size Matter? The Impact of Changes
in the Household Structure on Income Distribution in Germany, IZA Discussion Paper
No. 4770, Bonn.


Rogerson, R. (2009): Market Work, Home Work, and Taxes: A Cross-Country Analysis,
Review of International Economics 17(3), 588-601.
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Non-technical summary 


Studies that compare the size and effects of cash transfers for children across countries 


typically rely on gross benefit payments that are explicitly labelled as being for children 


(or families with children). This practice ignores the fact that some of these benefits 


may be taxable and overlooks other potential forms of cash support such as tax 


concessions. This not only introduces a bias in the estimates of the level of support 


received by different family types but also reduces cross-country comparability. 


In this paper, we demonstrate how to overcome these problems by using static 


microsimulation techniques to derive a more comprehensive measure of cash support 


for children. In addition to accounting for gross benefit payments, the method helps to 


capture supplements for children in benefits labelled as having other functions (e.g. 


social assistance benefits) as well as determine corresponding tax liability on these 


benefits and the value of tax concessions. In this way, we are able to take into account 


all the cash support which is contingent on the presence of children. 


Using EUROMOD, a tax-benefit model for the EU countries, we show the range of 


level of support across 19 countries using our “net child-contingent measure”. We 


demonstrate significant differences compared to the conventional measure, which affect 


the ranking of countries providing the most support for children. On average, 


accounting only for gross benefits would underestimate the total support by one fifth. 


The differences are mainly due to taxes but there are also examples where child related 


components of other benefits are the main cause. Looking at how this support is 


targeted across the household income distribution reveals striking variety across 


countries. It is also notable that in several cases, the net support favours children in high 


income households.  


We finally use the two alternative measures of support to estimate the effect in reducing 


the risk of child poverty and assess the relative extent to which support meets the needs 


of children. Apart from a few countries the differences are relatively modest but, once 


again, make a difference to cross-national rankings. 
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ABSTRACT 


We suggest a new comprehensive measure of support given through tax-benefit systems 


to families with children. Using microsimulation techniques, this accounts for all 


provisions contingent on the presence of children, while usually only gross child/family 


benefits are considered. We use EUROMOD, the European Union tax-benefit 


microsimulation model, to quantify the support for children and analyse its impact on 


household incomes and child poverty for 19 countries. We find that the conventional 


approach underestimates on average the total amount of support for children by about 


one fifth. Furthermore, the differences between two measures vary considerably across 


countries and are, therefore, critical for cross-national comparisons.  
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1 Introduction 


It is widely accepted that families with children should receive support from the public 


sector and this can be justified in a number of ways. First, support for children 


contributes to preserving horizontal equity by treating households not only according to 


their income but also to their different circumstances. Secondly, it aims to increase 


vertical equity by supporting families with higher expenditure and lower earnings as a 


consequence of the presence of children. Apart from equity concerns, support for 


families with children is important from an economic perspective based on efficiency 


arguments. Public transfers for children can be considered as a form of smoothing of 


inter-temporal difference in consumption patterns, making people better off at a time of 


greater need and supporting the process of intergenerational mobility. There is strong 


evidence that employment, educational, health and social outcomes for children 


growing up in poor families are more likely to be worse than those for better-off 


children (e.g., Ermisch et al., 2001).  


In Europe, as well as elsewhere, there is a particular concern that national policies 


should reduce the risk of child poverty, promote equal opportunities for all children, and 


assist parents in pursuing working careers and so to facilitate, at the same time, the 


achievement of employment objectives (European Commission, 2008; Marlier et al., 


2007). Policy intended for the direct support of children is clearly one major component 


of such a strategy.  


Comparing the extent of such policies across countries, as well as assessing their 


effects, is not only a task of international bodies such as the European Commission 


(2008), UNICEF (2005) or the OECD (Whiteford and Adema, 2007), it is also relevant 


to academic studies of policy effects on aspects such as fertility, the labour market 


behaviour of parents and migration between countries, as well as child poverty and 


welfare. It is therefore important that policies to support children can be measured in a 


way that allows valid comparisons to be made across countries. Measures to support 


families with children come in many guises and different modes of provision vary in 


their absolute size and relative importance across countries. A major division is between 
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cash support and in-kind support such as free or subsidised childcare. Within the cash 


component there are benefit payments and tax concessions.2 Such concessions may take 


the form of extra tax allowances, reliefs or credits in the direct tax structure, or may 


consist of reduced rates or exemptions from indirect taxes for particular child-related 


goods. (For example, children’s clothing is zero-rated for VAT in the UK.) In this paper 


we consider how best to capture the “child targeted” element of household disposable 


income, the concept on which poverty and income inequality measures are often based. 


We therefore focus on the elements of child support contained within cash benefits and 


direct taxes.  


Most studies that aim to capture the effects of state cash support for children focus on 


gross benefit payments that are labelled for children or families. Information on this is 


readily available in published statistics and in micro-data sources such as the European 


Union Statistics on Income and Living Conditions (EU-SILC). The aim of this paper is 


to demonstrate how a more complete measure of “child-contingent” support can be 


captured using microsimulation modelling, building on Corak et al. (2005). The next 


section explains why this provides a more comparable picture across countries than 


child/family benefits alone and discusses the issue of incidence assumptions within the 


household. Section 3 introduces an empirical illustration for 19 countries, using the 


European Union microsimulation model, EUROMOD. Adopting a set of particular 


assumptions results are presented showing the range of level of support across countries 


(section 4) and how this support is distributed across the household income distribution 


(section 5). This includes an analysis of the effect of support for children in reducing the 


risk of child poverty, contrasting the effect using conventional measures of public cash 


support for children with that using the microsimulation-generated “child-contingent” 


measure. Section 6 provides an illustration of another application of this measure: to 


assess the relative extent to which cash support for children meets the needs of children 


across countries and Section 7 concludes.  


                                                 


2 “Benefit” is here used in its European sense of a cash transfer from the state. It is a term that includes 
contributory earnings replacement insurance payments, payments to compensate for contingencies such 
as disability, payments to support children and families, means-tested social assistance or welfare 
payments and “in-work” subsidies of low earnings.  
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2 Support for children: measurement challenges and approaches 


In measuring the scale of support for children and assessing its effectiveness, for 


example in protecting children from poverty, there are two key decisions to be made. 


The first is to choose which forms of support are of interest and the second is to make 


assumptions about the incidence of payments and how they are shared within the 


household (Corak et al., 2005). It is common practice to identify benefit payments that 


are labelled as being for children or families. The problem with this is that such a 


definition misses some forms of payment such as supplements to unemployment 


benefits, housing benefits or social assistance benefits. It also ignores tax concessions 


made to parents of dependent children. To this extent it will underestimate the scale of 


support for children. At the same time, ignoring interactions with other tax-benefit 


instruments will overestimate the net value for families. First of all, some of the child 


benefits or, more generally, child-contingent benefits may be taxable. Secondly, if child 


targeted payments were abolished, part of the income loss may be compensated by 


larger entitlements from other means-tested benefits, therefore, limiting the additional 


gain from such payments. In cross-national perspective such issues become particularly 


important for two reasons. First, the classification and naming of a particular payment 


as being for children may be somewhat arbitrary since many welfare payments have 


more than one function. Secondly and most importantly, the types of tax-benefit 


instrument that are in use across countries vary considerably, even if they have a similar 


purpose. Capturing one part of the child support package and not others can lead to the 


use of misleading evidence about the relative scale of support for children in cross-


national research.  


For this reason, we measure net “child-contingent” payments by capturing all the 


elements of taxes and benefits that occur due to the presence of children in the 


household. This is done by re-calculating tax liabilities and benefit entitlements 


assuming no children are present, using a tax-benefit microsimulation model, and 


comparing the resulting values with those when the children are present. More detail 


about how this is done is provided in the next section.  


It is also important to consider a second issue: that of the incidence of payments within 


the household. First of all, having identified child-contingent payments we need to 
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decide how they are shared within the household. How this is done in practice is 


something we know very little about. In measuring income in order to assess the extent 


of poverty and inequality, the convention is to aggregate all household incomes, 


regardless of their source. Similarly, all taxes on income are deducted, regardless of the 


tax unit on which the liability falls. However, when comparing the relative size of 


support across countries it is the amount per child that should be captured. This is 


because the number of children per household is one of the factors that vary across 


countries. One option is to assume that all child-contingent support is incident only on 


the children in the household, and shared equally among them. Another is to assume 


each person in the household receives an equal share of the payment (lowering each 


child’s share).  


This raises a related issue about the role of non child-contingent payments in the 


support of children. Under the household income sharing assumption children benefit as 


much from €1 of pension received by their co-resident grandparents or €1 of 


unemployment benefit received by their adult sibling as they do from €1 of child-


contingent payments. In this case it is relevant to consider all benefit payments together 


as is done by the European Commission (2008; figure 13), although they exclude public 


pensions. To allow for this perspective we also calculate the amount of all non child-


contingent benefits (including public pensions) but improve on the usual practice by 


deducting taxes paid on the benefits, showing their net effect.  


A further issue is how to compare levels of support across countries with different 


currencies and income levels. Again there are a number of options, as discussed in 


Brandolini (2007) and addressed in the next section.  


3 Data and methods 


The estimates are derived by using EUROMOD, a multi-country tax-benefit micro-


simulation model, currently covering 19 EU countries – all the 15 pre-2004 member 


states and Estonia, Hungary, Poland and Slovenia.3 The model calculates direct taxes, 


social contributions, and cash benefits on the basis of the tax-benefit rules in place in a 


                                                 


3 See Sutherland (2007) and http://www.iser.essex.ac.uk/research/euromod/ for further information. 
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particular year, for a representative micro-data sample of households from each country. 


It can be used to show the first round effect of changes in either policies or the 


characteristics of the population on the distribution of household incomes. In the 


analysis reported here, baseline estimates are for the latest available policy year for each 


country, ranging from 2001-2005, as shown in Table 1. In most cases the EUROMOD 


input datasets refer to a period a few years prior to this policy year and the original 


incomes derived from them are updated to this date. The updating process involves 


simple indexing of each income component (which is not simulated) by appropriate 


growth factors, based on actual changes over the relevant period.4 In general no 


adjustment is made for changes in population composition. The components of the tax-


benefit systems which are not simulated (e.g. benefits which depend on contribution 


history) are taken directly from the data, along with information on original incomes.  


In order to capture the components of household income that are contingent on the 


presence of children, children are temporarily removed from the EUROMOD input 


datasets and household incomes are re-calculated as though only adults were present. 


The difference between household income in the baseline and after removing the 


children is a first approximation to the “child-contingent” measure. Note that as well as 


payments specifically intended for children this includes payments made on a per-


person basis (as in some social assistance schemes). Two further adjustments are carried 


out: first, the child related benefits that are not simulated by EUROMOD, due to lack of 


necessary information in the input datasets, are identified and added to the total. 


Secondly, any original income received by children is deducted from the total and taxes 


paid on that income are added back. The resulting value is the net amount of payments 


made to support children, including the effect of complements and supplements to 


benefits such as housing or unemployment benefits, the value of tax concessions and net 


of any taxes paid on these benefits, which is referred to below as “child-contingent 


taxes”.  


Gross non child-contingent benefits can be directly observed in the EUROMOD output 


data once children have been removed. Taxes levied on these benefits can be calculated 


                                                 


4 This process is documented in EUROMOD Country Reports. See: 
http://www.iser.essex.ac.uk/research/euromod/documentation/country-reports  
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in one further step. Taxes that are solely due to the adults’ original incomes are 


estimated by calculating taxes once all benefits are omitted from the tax base. This 


amount is then deducted from all taxes paid by adults when children are excluded: the 


difference is the taxes paid on non child-contingent benefits (referred to below as “non 


child-contingent taxes”). Figure 1 shows the process diagrammatically. As such it is 


implicitly assumed that children’s own income is the “top slice” of the relevant tax base 


(and therefore facing the highest marginal tax rate under a progressive tax system), 


followed by (taxable) child-contingent benefits and (taxable) non child-contingent 


benefits. 


In this analysis EUROMOD does not take account of any non take-up of benefits or tax 


avoidance or evasion. It is assumed, therefore, that the legal rules are universally 


respected and that the costs of compliance are zero. This can result in the over-


estimation of taxes and benefits.5 At the same time, our results can be interpreted as 


measuring the intended effects of the tax-benefit systems.  


In the analysis which follows, to illustrate the general approach, the following particular 


assumptions are made: 


• All payments are equally apportioned between household members. See Corak 


et al. (2005) and Figari et al. (2007) for results based on the alternative sharing 


assumption that child-contingent payments are entirely incident on children. In 


practice the choice makes rather little difference in terms of the relative size of 


child support by country. 


•  A child is defined as a person aged under 18. It is the payments and tax 


concessions for people in this age group that are counted in our analysis. Other 


age groups could, in principle, be examined. Tax liabilities and benefit 


entitlements are calculated using child definitions as appropriate to the specific 


national rules. Thus the part of payments or concessions which is received by 


                                                 


5 It can also result in the under-estimation of poverty rates although this depends on the relationship 
between the level of income provided by benefits and the poverty line (potential claimants may be poor 
whether or not they receive the benefits to which they are entitled). For a comparison of poverty rates 
estimated using simulated incomes from EUROMOD with those calculated directly from survey data by 
the OECD or available through the Luxembourg Income Study, see Corak et al. (2005). 
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people aged 18 or over (even if considered children by the law) will not be 


counted as “child-contingent”.  


• The family benefits that are not simulated in EUROMOD, are added to the 


“child-contingent” measure assuming that the whole amount received by parents 


is due to people aged up to 17.   


• We also consider maternity and parental benefits as part of child-contingent 


support. One could, alternatively, consider these as being for the support of 


parents and leave them out. 


• In order to compare across countries, the per child level of support is expressed 


as a proportion of total per capita disposable income for that country. Alternative 


ways of normalising (such as the use of purchasing power parity adjustment) 


make rather little difference to the results – see Sutherland et al. (2007).  


4 Level of support for children 


Relative to national per capita disposable income, among the 19 countries considered, 


Hungarian children receive the highest level of child-contingent support, with the 


lowest level being one sixth of the Hungarian level, received by Greek children. Figure 


2, where countries are ranked in order of the net payment, shows how the level of child-


contingent support varies across country and also shows the composition of this support. 


The total effect of income taxes can be positive, where there are tax concessions for 


children, or negative where other child-contingent components are subject to tax. The 


negative effect outweighs the positive in the Nordic countries (Sweden, Denmark and 


Finland) and the same applies to social contributions in Slovenia, Germany and to a 


small extent in Poland. For benefits we use the following categories: family benefits 


(including among other things, child benefits, support for child care and disabled 


children), parental benefits, social assistance (including housing benefits) and other 


benefits, i.e. old age and survivor benefits, health related benefits, unemployment 


benefits etc., which sometimes include child-contingent additions. The largest 


component of child-contingent benefits is, unsurprisingly, family benefits in most 


countries. But it is by no means the case that other benefits and taxes play no role, nor 


that the relative importance is the same across countries. Parental benefits are also 
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important in Sweden, Slovenia and Estonia.6 Social assistance is the third largest group 


of benefits on average, contributing to child-contingent income especially in France, 


Germany, Poland, Portugal and the Nordic countries, while the other types of benefit 


account only for a marginal share, but as a group are of significant size in Poland, 


Slovenia and Ireland.  


In Spain the total effect of taxes (child-contingent tax concessions less taxes on child-


contingent benefits) exceeds the gross income from child-contingent benefits which are 


very low. The main contribution on the tax side comes mostly in the form of income tax 


allowances, especially in Hungary, France, Slovenia, Luxembourg and Belgium as well 


as the southern European countries. The exception is in the Netherlands where most of 


the effect comes through lower social insurance contributions.  


Overall we can see that only counting gross family and parental benefits would make a 


significant difference to the identification of which countries provide the most support 


for children. The differences are highlighted in Figure 3. They are largest, and show 


child-contingent payments exceeding gross family and parental benefits for the group of 


six countries with the lowest levels of support on either measure (Greece, Spain, Italy, 


Portugal, the Netherlands and Poland) and a group with relatively high levels on the 


child-contingent measure (France, Slovenia, Luxembourg and also Belgium). In most of 


these cases the difference is mainly due to the value of tax concessions. In France and 


Portugal social assistance benefits contribute equally with tax concessions while in 


Poland the difference is mainly due to other benefits (orphan pension, nursing 


allowance and nursing benefit). In Sweden the tax paid on benefits is sufficiently large 


to mean that gross family and parental benefits are larger than the net value of all child-


contingent payments. In the UK benefits for children are paid up to the age of 19 if the 


child is in secondary education. They are therefore captured for children aged 18 in the 


measure of gross family/parental benefits while only those for children aged up to 18 


                                                 


6 However, the data on parental benefits are not comparable across countries as in some cases (Germany, 
France, Ireland, Italy, Netherlands, Portugal and the UK) some or all payments are indistinguishable from 
earnings because employers administer the payments. Generally, where this is the case, parental benefits 
tend to be less generous or of shorter duration compared to countries where the payments are made 
directly by the government (see the Mutual Information System on Social Protection, MISSOC, 
http://ec.europa.eu/employment_social/spsi/missoc_en.htm). Furthermore, the problem of lack of 
comparability of parental benefit measures across countries also applies to traditional analysis using 
information on family and parental benefits taken directly from the data.  
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are captured in the child-contingent measure, by assumption. Similar effects may also 


apply in other countries but are only visible in the UK because the overlap between the 


two measures is otherwise large. 


Although our focus is on payments intended to support children, the assumption that 


underpins standard poverty measures that all income is shared within the household 


means that it is also relevant to consider the effect of non child-contingent benefits. 


These are also calculated net of taxes paid on them, as explained above. Figure 4 


contrasts the average size of each child’s share of net non child-contingent benefits with 


the size of their child-contingent payments.  


In a number of cases, notably the four Southern EU countries and Poland, non-child-


contingent benefits are of comparable size (Portugal and Italy) or even exceed child-


contingent amounts (Poland, Greece and Spain). In every other country shown, children 


on average receive more support from the benefits and tax concessions targeted on them 


than they do from all the other benefits and public pensions received by household 


members. It is worth noting (but not shown) that pension incomes make up a large share 


of non child-contingent incomes in some households containing children, particularly in 


the Southern European countries, Poland and Slovenia. This is a combined effect of the 


generosity of the pension systems and the presence within households of extended 


families. In Figure 4 countries are ranked by the total level of support per child and it 


seems that there is no particular relationship between the scale of benefits that are 


contingent on the presence of children and that of benefits that are not child-contingent. 


They neither complement nor substitute for each other in any systematic way.  


5 Distribution of support for children 


So far we have considered national average payments for children. The way in which 


such payments are distributed across the distribution of household income in each 


country is highly relevant to their effectiveness, especially in terms of vertical equity. 


We consider the size of the payment made per child in each decile group of the 


equivalised household income distribution. Disposable incomes are adjusted for 
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household size and composition using the modified OECD equivalence scale7 and 


children are assigned to decile groups on the basis of this measure of their household’s 


income. Figure 5 shows the average child-contingent payment for the children in each 


decile group. In order to be able to compare across countries the payments are, as 


before, measured as a proportion of per capita disposable income in that country. Also 


shown is the share of all children in each decile group and it can be seen that children 


are not uniformly distributed by household income. In most cases, there are more 


children in lower deciles, except in the Nordic countries, Slovenia and Belgium, where 


children are concentrated in the middle deciles, and Estonia with a relatively flat 


distribution. However, as deciles are based on income after receipt of benefits and 


deduction of taxes and contributions, the distribution of children is also affected by the 


distribution of child support.  


This chart shows the relative amounts received for each child, depending where their 


household is placed in the income distribution. It does not indicate the distribution of 


resources for children across the income distribution. The net effect of child-contingent 


incomes (i.e. benefits, less taxes paid on these benefits, plus tax concessions) is shown 


by a solid line and the dark bars distinguish between taxes deducted (negative) and tax 


concessions (positive). In some countries both are present and the net effect is shown. In 


many countries the basic shape of the curves indicates that children in lower income 


households receive greater net child-contingent support than children in higher income 


households. This is strongly the case in Ireland and the UK (except the bottom decile 


group) and there is a similar but less pronounced effect in Denmark, Germany, Italy, the 


Netherlands, Poland, Portugal and Finland. In other cases the net effect favours children 


in high income household, particularly in Spain, Hungary, Estonia and Greece. In a 


third group of countries children receive rather similar amounts of support at each point 


in the income distribution, for example, in Belgium, Luxembourg, Austria and Sweden. 


In France and Slovenia (and also to some extent in Hungary and Luxembourg) the line 


has a rather irregular shape. In these four countries the positive effect of taxes (due to 


large tax concessions) and benefit payments play complementary roles with the former 


                                                 


7 Attaching weight equal to 1 to the head of household, 0.5 to other adults (aged 14+) and 0.3 to children 
(aged below 14). 
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being more important at higher incomes, although with the exception of France the 


positive effect of taxes loses its value in the top decile group and taxes play a negative 


role here in Hungary. Generally the effect of the tax system, where there is one, is to 


complement that of benefits. But in Finland and especially Sweden taxes reduce the 


value of benefits for the better off and the same applies especially for children in high 


income households in Estonia, Hungary and Germany. Also, it is evident that the net 


effects of taxes are not always the most beneficial to those on the very highest incomes. 


This is not what one might expect a priori and one cannot assume that by omitting the 


effect of tax concessions one is simply under-estimating the effect on the richest.   


Overall it is striking how much variety there is across countries in the targeting of 


resources by household income and in the use of the tax system to help target. Only 


accounting for gross family benefits would make little difference if any to the shape of 


the curve in some countries (Austria, Ireland, Poland and UK) but would have a 


significant effect in others (in particular in France, Greece, Italy, Luxemburg, Slovenia, 


Spain and Sweden), making it important to capture as much as possible of total support 


in cross-national comparisons.  


Given this variety in targeting net child-contingent payments by income it is likely that 


there will be differences in the extent to which such payments protect children from 


poverty. It is also of interest to explore whether the picture is any different for net child-


contingent payments than for gross family benefits, as conventionally used in such 


analysis (European Commission, 2008; Table 8). Poverty is defined as living in a 


household with total disposable income less than 60% of the median value, with 


incomes adjusted for household size and composition using the modified OECD 


equivalence scale. Table 2 shows the proportions of children measured as being in 


poverty if household income includes net child-contingent payments, and if it excludes 


them. It also shows what happens if gross family benefits are excluded.8 As is well-


documented elsewhere (European Commission, 2008) support for children has a highly 


variable effect on the risk of child poverty in different countries. Here the relevant issue 


is the extent of the difference between the effects of the two measures of child support. 


                                                 


8 The poverty line remains the same, fixed at the level using (baseline) household disposable income, for 
all three measures.  
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The child-contingent measure makes a modest difference to the lowering of child 


poverty risk in many of the countries. It is substantial in Belgium, France, the 


Netherlands, Hungary and (relatively) in Spain. It is negligible in Denmark, 


Luxembourg and Finland and negative in Sweden and the UK (for reasons outlined 


above). Again, the importance of taking account of all child-contingent elements of 


income lies not so much to the difference it makes in any one country, but how it alters 


the picture cross-nationally.  


One problem with considering the effect of state support on the risk of being poor is that 


this support, while contributing to income, may not be sufficient to raise it above the 


poverty line. Table 2 also shows the effect of the two measures of state support on the 


child poverty gap. This is the mean distance of the household income of poor children 


below the poverty threshold, expressed as a percentage of that threshold.9 Since we hold 


the threshold fixed, this index picks up the extent to which the two measures of state 


support that we consider improve the situation of poor children. This effect is also 


illustrated in Figure 6 which shows how without net child-contingent benefits and tax 


concessions the child poverty gap would be much higher than it would be without gross 


family benefits in a sub-set of countries including France, the Netherlands, Germany, 


Portugal and Poland. Again, the relative effectiveness of policies in reducing the child 


poverty gap looks quite different, depending on the measure used. For example, the size 


of the poverty-reducing effect in Portugal is similar to that in Italy using the 


conventional measure. Using the child-contingent measure it is doubled.  


6 Support versus needs 


The net child-contingent measure captures the additional income received by a 


household because of the presence of children. We can use this to assess the extent to 


which countries cover the extra needs of children and hence contribute to horizontal 


equity. In general, assessing the degree of horizontal equity is difficult because it 


requires a comparison of the effect of the system on households that are like in all 


respects except one. In reality households with children can differ from childless 


households in many ways, both directly and indirectly: for example, through labour 


                                                 


9 Also known as the FGT(1) index (Foster et al., 1994). 
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market behaviour. Our approach allows us to compare equivalised income for 


households with children with income for exactly the same household, assuming there 


were no children, but all other things remaining the same.  


Comparing equivalised disposable incomes with and without children involves making 


two distinct calculations. First, we take no account of children in the calculation of 


household needs. This causes household equivalised income to rise, as indicated by the 


dark bar in Figure 7, which shows equivalised income without children as a percentage 


of equivalised income with children (the baseline). Then, we remove the net benefit 


payments and tax concessions received because of the presence of children. This causes 


equivalised income to fall as indicated by the pale bars.  


Countries are ranked by the proportion of the needs (i.e. the dark bars) covered by the 


child-contingent incomes (i.e. the difference between the dark and pale bars) and this is 


shown by the bold line (against the right-hand axis). The ranking is similar to that for 


the average child-contingent payment, shown in Figure 2, which is to be expected. The 


proportion of children’s extra needs that are met by the tax benefit system is more than 


four times higher in the most generous country, Hungary (54%) as in the least, Greece 


(12%).  


The results of this exercise are highly dependent on the equivalence scale used, and 


should not be interpreted as absolute measures of need or the extent that it is met. This 


approach is of value because our focus is comparative and the extent to which having 


children makes households (financially) worse off varies with the tax and benefit 


system. 


The same indicator obtained with gross family benefits (thin line) shows modest 


differences for most countries, except France. The results are basically the same with 


each measure for Luxembourg, Belgium and Ireland. The percentage of needs covered 


is higher when measured for child-contingent support for countries which rank either at 


the top or at the bottom by this measure. It is the opposite for middle-ranking countries. 


This demonstrates again that taking a more comprehensive approach to measurement of 


cash public support for children matters particularly in cross-national perspective. The 


between-country variance of the proportion of needs covered is higher using the gross 


family benefit measure than it is using the child-contingent measure (as measured by the 
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coefficient of variation – 48.4% and 41.6%, respectively). The traditional approach 


therefore over-estimates the extent of variation in public cash support for children for 


the 19 countries considered.  


7 Conclusions 


Much of the analysis that compares the size and effects of cash transfers for children 


across countries does so on the basis of gross benefit payments that are labelled for 


children. We have demonstrated how a more comprehensive measure, captured using 


static microsimulation techniques, improves comparability across countries. Our “net 


child-contingent measure” includes additions for children in benefits labelled as having 


other functions, it deducts taxes where they are payable on these benefits and it adds the 


value of tax concessions.  


On average over the 19 countries that we consider the gross family benefits measure 


underestimates the total paid for the support of children by about one fifth. More 


importantly, the extent of the underestimation varies by country. It is largest for 


countries with relatively high levels of child-contingent support (e.g. France, Slovenia 


and Luxembourg) and those with relatively low levels (e.g. the Southern countries), 


while in case of Sweden and the UK the gross family benefits measure actually 


overestimates the scale of support. Moreover, the distributional effect of the 


components omitted from the traditional measure may also be significant. Most notably, 


tax concessions tend to favour children in better off households, particularly in France, 


but the tax treatment of children overall does not necessarily favour children in the very 


highest income households. The taxation of benefits reduces their net value, particularly 


for the better off. Certain benefits containing child-contingent elements, such as social 


assistance and housing benefits in some countries are naturally targeted on low income 


families. We also find that the protection offered against child poverty varies across 


countries with a different pattern when using the child-contingent measure than the 


traditional measure of child support. And we demonstrate how the more comprehensive 


measure can be used to establish a ranking of countries in terms of the proportion of the 


additional needs of children that are met through state support. Not only does this differ 


from that based on the size of gross family benefits but the cross-country variance in 
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degree of support, while still large, is smaller using the child-contingent support 


measure.    


We believe that the use of microsimulation to estimate the size of net child-contingent 


incomes provides a measure that improves on standard practice. We have demonstrated 


how this applies in cross-national comparisons and it should be recognised that the 


method is also of value when assessing the effect of policy changes over time in a single 


country. For example, if child tax allowances were converted first to tax credits and 


later to cash benefits, and were subsequently taxed, fully capturing the changes would 


require a similarly comprehensive approach.10 But for comparisons of systems in which 


the modes of public cash support for children are as varied as those we have considered, 


and may indeed be hidden from those not familiar with the policy in the country 


concerned, it is critical that a method of capturing all the relevant components is 


adopted. Using a microsimulation approach allows us to do this, and EUROMOD 


provides the basis for comparable measurement across many countries.  
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Table 1 EUROMOD input datasets and simulated tax-benefit systems   


Country Dataset 
Date of 
collection 


Income 
reference period  


Tax-
benefit 
system 


BE Belgium Panel Survey on Belgian Households 2002 annual 2001 2003 


DK Denmark ECHP 1995 annual 1994 2001 


DE Germany German Socio-Economic Panel Study 2002 annual 2001 2003 


EE Estonia Household Budget Survey 2005 monthly 2005 2005 


EL Greece Household Budget Survey 2004/05 monthly 2004 2005 


ES Spain EU-SILC 2005 annual 2004 2005 


FR France Enquête sur les Budgets Familiaux (EBF) 2000/01 annual 2000/01 2001 


IE Ireland Living in Ireland Survey 1994 monthly 1994 2001 


IT Italy Survey of Households Income and Wealth  1996 annual 1995 2001 


LU Luxembourg Socio-Economic Panel (PSELL-2) 2001 annual 2000 2003 


HU Hungary EU-SILC 2005 annual 2004 2005 


NL Netherlands Sociaal-economisch panelonderzoek 2000 annual 1999 2003 


AT Austria Austrian version of ECHP 1998,1999 annual 1998 2003 


PL Poland Household Budget Survey  2005 monthly 2005 2005 


PT Portugal ECHP 2001 annual 2000 2003 


SI Slovenia 
A sub-sample of Population Census merged 
with administrative records 


2005 
(2002) 


annual 2004 2005 


FI Finland Income distribution survey  2001 annual 2001 2003 


SE Sweden Income distribution survey  2001 annual 2001 2001 


UK UK Family Expenditure Survey (FES) 2000/01 monthly 2000/01 2003 


Acknowledgment: EUROMOD data sources are the European Community Household Panel (ECHP) User Data Base 
and the EU Statistics on Incomes and Living Conditions (EU-SILC) made available by Eurostat (under contract EU-
SILC/2007/03); the Austrian version of the ECHP made available by the Interdisciplinary Centre for Comparative 
Research in the Social Sciences; the Panel Survey on Belgian Households (PSBH) made available by the University 
of Liège and the University of Antwerp; the public use version of the German Socio Economic Panel Study (GSOEP) 
made available by the German Institute for Economic Research (DIW), Berlin; the Estonian Household Budget 
Survey (HBS) made available by Statistics Estonia; the Greek Household Budget Survey (HBS) made available by 
the National Statistical Service of Greece; the Enquête sur les Budgets Familiaux (EBF) made available by INSEE; 
the Living in Ireland Survey made available by the Economic and Social Research Institute; the Survey of Household 
Income and Wealth (SHIW95) made available by the Bank of Italy; the Socio-Economic Panel for Luxembourg 
(PSELL-2) made available by CEPS/INSTEAD; the Sociaal-economisch panelonderzoek (SEP) made available by 
Statistics Netherlands through the mediation of the Netherlands Organisation for Scientific Research - Scientific 
Statistical Agency; the Polish Household Budget Survey (HBS) made available by the Economic Department of 
Warsaw University; a sub-sample of Population Census merged with Personal income tax database, Pension database 
and Social transfers database, made available by the Statistical Office of Slovenia; the Income Distribution Survey 
made available by Statistics Finland; the Income Distribution Survey made available by Statistics Sweden; and the 
Family Expenditure Survey (FES), made available by the UK Office for National Statistics (ONS) through the Data 
Archive. Material from the FES is Crown Copyright and is used by permission. Neither the ONS nor the Data 
Archive bear any responsibility for the analysis or interpretation of the data reported here. An equivalent disclaimer 
applies for all other data sources and their respective providers cited in this acknowledgement. 
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Table 2 Child poverty rates and gaps with and without net child-contingent 
payments and gross family/parental benefits  


 Child poverty rate % Child poverty gap % 
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Belgium 8.5 24.3 15.8 20.2 11.8 2.3 6.2 3.9 5.1 2.9 
Denmark 6.1 16.2 10.1 15.6 9.6 1.4 4.7 3.3 4.1 2.7 
Germany 15.5 30.0 14.5 28.4 12.9 3.1 10.2 7.1 8.0 4.9 
Estonia 19.2 30.0 10.7 28.6 9.4 4.9 11.9 6.9 11.8 6.9 
Greece 22.0 23.5 1.5 23.1 1.1 7.6 8.5 0.9 8.4 0.8 
Spain 23.4 26.3 2.9 24.2 0.8 7.5 8.7 1.2 8.2 0.7 
France 8.9 34.0 25.1 28.4 19.5 1.1 9.9 8.8 6.1 5.0 
Ireland 26.9 34.2 7.3 33.1 6.2 7.2 15.6 8.4 14.7 7.6 
Italy 26.0 33.1 7.1 31.2 5.2 8.6 12.0 3.4 11.6 3.0 
Luxembourg 14.9 32.7 17.8 31.9 17.0 1.6 8.7 7.1 8.2 6.6 
Hungary 21.4 44.3 23.0 41.0 19.7 4.9 17.9 13.0 17.2 12.4 
Netherlands 13.9 22.7 8.8 20.0 6.1 3.0 6.0 3.0 4.6 1.6 
Austria 9.1 27.3 18.2 25.7 16.6 1.5 6.9 5.4 6.6 5.1 
Poland 22.8 34.4 11.6 31.8 9.0 7.0 14.1 7.1 11.7 4.7 
Portugal 27.9 31.0 3.1 30.0 2.1 5.9 11.8 5.9 8.9 3.0 
Slovenia 15.2 30.3 15.2 28.2 13.1 2.5 10.1 7.5 10.3 7.7 
Finland 11.3 24.2 12.9 24.3 13.0 1.8 6.9 5.1 6.9 5.1 
Sweden 8.2 21.7 13.5 22.3 14.1 1.6 5.5 3.9 5.9 4.3 
UK 19.1 37.7 18.6 38.2 19.1 2.9 14.3 11.4 15.2 12.2 


Note: Estimates relate to policy years 2001, 2003 or 2005. See Table 1. Poverty lines are held constant at 
60% of the baseline national equivalised household disposable income. Source: own calculations with 
EUROMOD (version D24). 
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Figure 1: Calculation steps 


 


 


Figure 2: Child-contingent cash payments per child by benefit and tax categories (as a 
proportion of national per capita disposable income) 
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Note: countries are ranked by the size of the total net payment per child (as a proportion of national per 
capita disposable income). Estimates relate to policy years 2001, 2003 or 2005. See Table 1. Source: own 
calculations with EUROMOD (version D24). 
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Figure 3: Total net child-contingent and gross family/parental benefits per child as a 
percentage of per capita disposable income  
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Note: countries sorted by the level of child-contingent payments. Estimates relate to policy years 2001, 
2003 or 2005. See Table 1. Source: own calculations with EUROMOD (version D24).  


Figure 4: Total net child-contingent and non child-contingent cash payments per child as a 
percentage of per capita disposable income  
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Note: countries sorted by the level of total benefits. Estimates relate to policy years 2001, 2003 or 2005. 
See Table 1. Source: own calculations with EUROMOD (version D24). 
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Figure 5: Child-contingent payments (as a % of national per capita disposable income) and the share of children by decile group 
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Notes: Bars show components of spending per child as a proportion of overall average per capita disposable income, by decile group. Deciles have been constructed on the 
basis of equivalised household disposable income of the entire population, using the OECD equivalence scale. Estimates relate to policy years 2001, 2003 or 2005. See Table 
1. Source: own calculations with EUROMOD (version D24). 
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Figure 6: Child poverty gaps with and without net child-contingent payments 
and gross family/parental benefits 
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Note: countries are ranked by the baseline poverty rate for the whole population, using national poverty 
lines defined as 60% of median equivalised disposable income. Estimates relate to policy years 2001, 
2003 or 2005. See Table 1. Source: own calculations with EUROMOD (version D24). 
 
Figure 7: The proportion of average child needs covered by child-contingent 
payments 
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Abstract


We argue that the supply of social insurance programs has long term
effects on individual demand for program benefits. We postulate a model
where the utility of taking up social insurance benefits depends on older
generations’ past behavior, and we estimate the model using individual
panel data. This intertemporal mechanism can account for three-quarters
of the younger generations’ higher demand for social insurance benefits.
The influence of older generations’ behavior remains when we instrument
using mortality rates.
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1 Introduction


We study the dynamic adaptation of behavior in the welfare state. We find


substantial long run adaptation in behavior with regard to demand for welfare


state benefits. More specifically, we find an almost 1 percentage point increase in


the benefit take up per birth cohort. We estimate a structural model that allows


for preferences to adapt to aggregate behavior, in effect allowing social norms to


adjust to observed behavior. The dynamic model we estimate differs from the


previous cultural transmission literature that has focused on determinants of


different equilibria, but largely ignored the analysis of the path towards a new
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equilibrium.1 We study the adaptation process to the introduction of welfare


state institutions, and estimate the speed at which rational agents adapt to the


social conditions in a simple structural model used by theorists.2
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Sample: Labor force participants, ages 22-60. Years 1974-1990.


Figure 1. Sick Leave Participation Rate by Cohort


There is a pronounced increase across generations in the take up of sick


leave benefits in Sweden, although program rules have been constant.3 Young


generations have much higher take up rates compared to those born earlier. As


shown in figure 1, the generation born in 1919 has an average take up rate of


45 percent, that is, they use sick leave benefits a bit less than half the years


they are in the labor force. For the generation born 1960 the take up rate is


almost 80 percent.4 Each younger birth cohort has a take up rate that is almost


1See Bisin and Verdier (2010) for a survey.
2The related literature is discussed in detail in the next section.
3Take up is defined as receiving some (that is, at least one day of) benefits during the year.
4We observe older generations later in their life cycle when their health may be worse, so


we might have expected to see higher take up rates for older generations compared to the
young.
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1 percentage point higher than those born one year earlier. We account for


a large number of factors that could influence benefit take up and potentially


explain the cohort trend. Yet, this trend persists.


Our analysis contributes to a primarily theoretical literature on long term


dynamics. Our model builds most closely on Lindbeck, Nyberg, and Weibull


(1999, 2003), but it is also closely related to the evolution of work norms mod-


eled in Doepke and Zilibotti (2008) as well as the dynamics of the welfare state


in Hassler, Mora, Storesletten, and Zilibotti (2003). We present evidence that


long term responses to the welfare state are quantitatively significant and ac-


count for three-quarters of the increase in sick leave across generations. While


theorist have hypothesized about changes in work norms in the welfare state,


the aggregate data we present suggests that behavior has adapted significantly


in the face of constant institutions. Quantifying the size of this adjustment and


estimating a particular mechanism through which this adjustment takes place


is an empirical question that to our knowledge we are the first to provide an


answer to.


The social interactions literature is different as it usually assumes an imme-


diate adaptation to some social influence, or as in the studies of the long term


effects of institutions, that the adaptation process has reached a new stationary


equilibrium. The argument is that different social conditions, either contem-


poraneous or historical, have resulted in different stationary equilibria across


different locations, but how these equilibria are reached is a black box.5 We are


different in that we study the adaptation process before it reaches a station-


ary state. Our analysis is fundamentally distinct from the social interactions


literature and from studies of the persistent effects of institutions in that both


literatures are based on cross-sectional differences. We study intertemporal dif-


ferences, across generations and within life cycles, to examine how individuals


adapt to social conditions.


The stigma we model, which operates on the demand for benefits, would


5Studies of the influence of culture using immigrants, as surveyed in Fernandez (2010),
have a similar focus on cross-sectional differences.
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apply to any social insurance program.6 We focus on the take up of sick leave


benefits in Sweden. What makes the program particularly suited for study


is the lack of supply side constraints. Behavior reveals demand without any


supply interference, as claiming some benefits is completely at the individual’s


discretion.


We write down an empirical model of stigma, based on Lindbeck, Nyberg,


and Weibull (2003). We estimate a stigma function and quantify how older


cohorts’ past behavior influences individual behavior.7 The estimated model


can account for three-quarters of the increased demand across generations.


We estimate the importance of stigma versus a general shift over time to-


wards more social insurance take up. We are also able to quantify the impor-


tance of factors that are constant within an individual versus the importance


of stigma that varies over time. This provides a quantification of the relative


importance of time varying social influences compared to culture. Culture is


considered the slow moving part of preferences,8 for example the work norms


instilled by your parents.


We apply an instrumental variables approach to identify the intertemporal


influence of older cohorts. We use mortality rates as an instrument for the older


cohorts’ sick leave behavior. This approach isolates the influence of the older


generations’ behavior to the part that is shifted by the mortality shocks, and


the estimator isn’t affected by fixed factors like culture. The influence of the


older cohorts’ behavior remains.


The paper is organized as follows. The next section discusses the related


literature. The third section describes the sick leave program, followed by the


data description. Section 5 examines the cohort trend by accounting for indi-


vidual characteristics. In the sixth section we develop our empirical model of


6We use the word stigma in a broad sense to describe the mechanism. What we model
and estimate is the influence of reference group behavior. This may be, internal or external,
stigma or some other effect that is captured by the reference group’s behavior.


7 It would be a challenge for a model of spatial stigma to explain the pattern in figure 1 as
cohorts are quite evenly distributed across locations.


8This distinction between time varying social influence and culture is discussed in Guiso,
Sapienza, and Zingales (2006).
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stigma and we present the empirical results. Section 7 concludes.


2 Related Literature


Our study of long term adjustments in demand for social insurance, where we


follow individual behavior across decades, complements several existing litera-


tures. The effect of norms on labor supply (or benefit up take) has been studied


both theoretically and empirically. Our model is most closely related to Lind-


beck, Nyberg, and Weibull (2003) in how we model individual heterogeneity


and stigma, but it is also close to Lindbeck, Nyberg, and Weibull (1999). Other


models with delayed responses are the intergenerational transmission of traits


or work norms by Doepke and Zilibotti (2008), Bisin and Verdier (2001), Lind-


beck and Nyberg (2006), and Tabellini (2008). We examine the influence of


role models across generations rather than the link between parents and chil-


dren. Empirical applications include transmission of work norms from parents


to children (Fernandez, Fogli, and Olivetti, 2004; Lindbeck and Nyberg, 2006)


and the transmission of religious beliefs (Bisin, Topa, and Verdier, 2004; Bisin


and Verdier, 2000).


There is a growing literature on the impact of beliefs or culture on eco-


nomic outcomes9 and our paper is closely related to studies of how institutions


and policy interact with beliefs. Our question is similar to studies on how


institutional arrangements affect norms, like the effect of Communism on at-


titudes towards redistribution studied in Alesina and Fuchs-Schündeln (2007).


They study the effects of the social system on self reported preferences while


we study behavior. Another example is the effect of minimum wage on norms


regarding cooperation in the labor market as examined in Aghion, Algan, and


Cahuc (2008). We study how exposure to welfare state programs affects demand


for social insurance, where demand may be affected by norms with respect to


9See the handbook edited by Benhabib, Jackson, and Bisin (2010).


5







claiming government benefits.10 , 11 Changes in such norms may affect the social


capital in society and economic outcomes. Aghion, Algan, Cahuc, and Shleifer


(2010) argue that social capital in the form of trust affects regulation, based on


a cross-country analysis. Algan and Cahuc (2010) use a model of intergenera-


tional transmission of beliefs to examine the effect of trust on per capita income.


Our study complements this literature by studying dynamics of norms within


one country. Individual panel data allow us a much richer analysis with respect


to the intertemporal adaptation and more detailed sets of controls, including


fixed individual characteristics, where the related literature to a large extent


rely on country level variation.


Social interactions is a related literature, but distinct from our intertemporal


analysis as discussed above. That literature focuses on cross-sectional or spatial


mechanisms, for example a contemporaneous effect of benefit up take in your


reference group on your behavior. The effects of social interactions in the take


up of welfare benefits have been studied empirically by Bertrand, Luttmer, and


Mullainathan (2000) and Edin, Fredriksson, and Åslund (2003).12 The effects


of social norms have been studied in the context of unemployment insurance, a


related social insurance program, see Bruegger, Lalive, and Zweimueller (2010),


Stutzer and Lalive (2004), and Clark (2003). None of these studies of social


interactions have analyzed the intertemporal adaptation process, which we do.


The program participation literature casts the take up decision as a trade


off between time and consumption. Another way to view the sick leave de-


cision is as an expression of well-being, which ties in to the literature on self


reported well-being.13 What we have labelled stigma may be seen as a rela-


tive or positional concern in the language of the well-being literature. This


10Our mechanism is similar to what Beaman, Chattopadhyay, Duflo, Pande, and Topalova
(2009) explore in the sense that exposure affects preferences, which in turn affect actions.
11A related mechanism is social learning as studied by Fernandez (2008).
12Two papers on the social interactions in the use of sick leave in Sweden are Hesselius,


Johansson, and Vikström (2009) and Lindbeck, Palme, and Persson (2008). Both papers focus
on contemporaneous spatial interactions. Henrekson and Persson (2004) studies sick leave in
Sweden in a long time series.
13Graham (2009) finds that health is the strongest correlate with self reported well-being in


a large cross section of countries. Daly and Wilson (2009) study suicides as a manifestation
of low subjective well-being, which is similar to our argument regarding sick leave.
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literature builds on a model where the relative position has a contemporane-


ous effect on well-being, for example Luttmer (2005) finds that individuals who


have neighbors with higher income have lower well-being, while controlling for


own income and characteristics as well as neighborhood factors.14 , 15 That is,


they assume an immediate cross-sectional, usually spatial, effect of the refer-


ence group’s income/consumption on your well-being. Our model focuses on


an intergenerational link the existing empirical literature has not entertained.


Furthermore, all these papers use self-reported survey measures of well-being,


which has short comings as discussed by Bertrand and Mullainathan (2001) and


Ravallion and Lokshin (2001). Our measure of well-being, sick leave, is based


on actions, which we think overcome shortcomings of the previous literature.


Our paper is also related to the literature on the intergenerational trans-


mission of economic status, for example father and son earnings correlations as


studied in Mulligan (1997) and surveyed in Solon (2002). There are also stud-


ies of intergenerational links in welfare take up, Solon, Corcoran, Gordon, and


Laren (1988) and Beaulieu, Duclos, Fortin, and Rouleau (2005).16 That litera-


ture focuses on mechanisms within the family, which probably are relevant in


our setting as discussed later. However, we allow for broader influences across


time and generations that are not limited to family influences.


14Additional evidence that well-being is partly driven by relative position are Van de Stadt,
Kapteyn, and Van de Geer (1985), Clark and Oswald (1996), Blanchflower and Oswald (2004),
Ferrer-i-Carbonell (2005), Graham and Felton (2006), Kingdon and Knight (2007), and Clark,
Kristensen, and Westergård-Nielsen (2008). Dynan and Ravina (2007) find evidence that
relative concerns exist in some domains (like consumption of private goods) but not in others
(like leisure and public goods such as defense).
15 Individual concerns of relative income and consumption and their implications for both


taxes and public expenditures have been studied theoretically by Boskin and Sheshinski (1978),
Layard (1980), Oswald (1983), Ng (1987), Seidman (1987), Ireland (1998), Ljungqvist and Uh-
lig (2000), Dupor and Liu (2003), and Abel (2005). Quantifying these relative considerations
is an empirical question, where our study makes a contribution.
16Oreopoulos, Page, and Stevens (2008) study the effect of parental job loss on children’s


adult income and program participation.
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3 The Sick Leave Program


Sweden has a generous publicly run sick leave insurance program that covers


lost earnings in the case of basically any injury or illness.17 It is very easy to


claim the benefits. For the first week of each spell, the law gives the individual


the discretion to determine if he is fit to work or not. If he wants to claim the


sick leave benefits he makes two phone calls, one to the social insurance office


and one to his employer.18 There is no fixed allocation of sick leave days, you


can use the insurance as long as your sickness requires and for as many spells


as you like. For spells up to 7 days the individual himself determines if he is fit


to work. For spells longer than 7 days it is required that a physician validates


your condition.19 Monitoring of actual sickness is very light, at least in part


due to the difficulty in verifying conditions like stomach ache and back pain.


The program is similar to any social insurance. It pays out benefits if the


individual is hit by some shock. In the sick leave program it is a health shock,


while unemployment benefits cover unemployment shocks and pensions pay out


based on age. What sets the sick leave program apart is the level of individual


discretion with respect to claiming benefits. The decision to claim benefits rests


entirely with the individual, and observed take up behavior is purely driven by


the demand for benefits.


The rules governing sick leave insurance have been remarkably constant over


the 1974-1990 period. The sick leave program was first passed into law in 1962


(SFS 1962:381) and it took effect in 1963. Data on sick leave are available from


1974, when sick leave benefits became taxable income20. The replacement rate


for lost earnings due to sickness was set to 90 percent. The daily benefit is


calculated as 90 percent of normal annual labor earnings divided by 365, up to


a cap. The replacement cap is indexed to the so called base amount, which is


17 In a comparison to the U.S. the program encompasses both ’personal days’ provided
in employment contracts (although restricted to sick leave) and the workers’ compensation
program.
18Benefits are paid by the social insurance office directly to the claimant.
19 Since we analyze the extensive margin, the validation by the physician is not relevant in


our study.
20The updates to the program are detailed in law SFS 1973:465.
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related to inflation. About 93 percent of the incomes are below the cap, and 6


percent of the sick leave observations are above the cap.


Benefits can be claimed from the second day of the sickness spell. The


definition of the second day is, however, quite generous. It is sufficient to call


in sick before leaving work and that day counts as the first day of the spell.


If you think you’ll be sick tomorrow you can always call in sick today and the


first unpaid day is of no consequence, and if it turns out that you’re fit for work


tomorrow you can change your mind. Spells shorter than 7 days do not pay


benefits on weekends. This system was in place until 1987. From 1988 through


1990 the first day of no coverage was abolished.21 , 22


Most sick leave spells are short, about 95 percent are shorter than one month


(Source: Försäkringskassan). You need to have earnings for six months in order


to qualify for the sick leave benefits and be less than 65 years of age. The


program is universal and it is administered by the central government and does


not depend on your employer. Benefits are financed through a flat pay roll tax.


4 Data


We use registry data on individual panels over the period 1974 to 1990 (from


1973 for lagged income).23The data draw information from several sources; de-


mographic information from the population registry, income information from


the tax authorities, and various public benefits from the social insurance admin-


istration. Our main dependent variable, participation in the sick leave programs,


is defined based on observing positive sick leave benefits during the year. We


use a random sample of the 1974 population who we follow for 17 years.24 We


include the birth cohorts from 1917 to 1963. About 3 percent of the population


is sampled. In addition, household members are included in the data. This


allows us to control for the household composition as well as spousal income.


21The updates to the program are detailed in law SFS 1987:223.
22Reforms in the 1990’s make the later data hard to compare to the period we study.
23The analysis ends in 1990 since later reforms make the data hard to compare.
24The only sampled individuals that disappear from the data are those who die or emigrate.
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Table 1. Summary statistics.


Mean Std. Dev. Min Max Obs.
Sick leave participation 0.637 0.481 0 1 1930462
Year of birth 41.9 11.3 17 63 1930462
Earned income, lagged 127519 319262 0 1.99E+08 1929137
Capital income, lagged 1748 57136 0 4.81E+07 1929137
Age 40.0 10.7 22 60 1930462
Man 0.525 0.499 0 1 1930462
College, 3+ years 0.113 0.316 0 1 1930462
< 3 years college 0.091 0.287 0 1 1930462
High school 0.380 0.485 0 1 1930462
Married 0.602 0.490 0 1 1930462
Months with infant x Woman 0.101 0.757 0 7 1930462
Children aged 7 months to 2 years 0.064 0.249 0 4 1930462
Children aged 3 to 6 years 0.131 0.341 0 3 1930462
Children aged 7 to 15 years 0.286 0.460 0 3 1930462
Husband's income, lagged 56178 288605 0 1.68E+08 1929137
Wife's income, lagged 26976 57974 0 2.10E+07 1929137
Employment rate, by county 0.870 0.021 0.807 0.912 1930462
Average earnings, by county 130946 14071 94790 173337 1930462
Sample: Labor force participants, 22-60 years old. Amounts in 1990 SEK.


Individuals are included in the analysis from ages 22 to 60. The age restric-


tions are due to the looser connection to the labor market of individuals at the


tails of the life cycle. The young may still be studying and may not have a firm


foot in the labor market. At ages close to retirement individuals face a number


of incentives to leave the labor force that we don’t model here, and we choose to


exclude those observations. Since the sick leave program is designed to replace


lost labor earnings, we restrict the analysis to individuals who are labor force


participants.25Summary statistics are presented in table 1.


5 Increased Demand For Social Insurance


We account for a number of individual and aggregate factors that could explain


the behavioral differences across cohorts seen in figure 1. We also perform a


number of robustness checks, yet none of these specifications can account for


the pattern in figure 1. We allow for non-linearities in the cohort trend and


estimate the model separately for men and women, yet the trend persists.
25Labor force participation is defined as having positive labor earnings during the year.


10







It is possible the raw averages in figure 1 capture life cycle patterns, for ex-


ample, young generations are observed when they have young children that may


make them take more sick leave during those years.26 In figure 2 we plot the


average take up by age for four different cohorts where we can compare cohorts


at the same stage in the life cycle. Men are plotted in the left panel and women


on the right. Across the entire life cycle, younger generations have higher take


up. The pattern is particularly pronounced for women.
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Figure 2. Sick Leave Participation for Men and Women.


We may be concerned that changes in labor force participation are behind


the increasing sick leave take up across generations. For women the labor force


participation rates27 have increased across generations and the 1955 cohort of


women have rates similar to men. Men’s labor force participation rates have


been constant across generations (along the life cycle paths), indicating that


labor force participation changes don’t explain the increased sick leave take up.


26There are at least two causes for this. Parents may use the sick leave program to take
care of sick children, or sick children make the parents sick.
27Labor force participation is defined as having positive income from work during the year.
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This issue is examined further below.


So far we have just looked at raw averages. Column 1 of table 2 gives us the


average slope of the cohort trend, 0.8 percentage point per year, which adds up


to a 16 points higher take up rate for a cohort born 20 years later than the base


cohort. The results are from using the between estimator, that is, we compare


the individual averages over time across individuals. Since the focus is on the


differences in behavior across cohorts we think it is the appropriate estimator.


Table 2. Cohort trend in sick leave program participation.


Dependent Variable: Indicator of Positive Sick Leave
Between Estimator
Variable (1) (2) (3) (4) (5) (6)


Year of birth 0.0080 0.0098 0.0112 0.0110 0.0112 0.0067
(.0001) (.0003) (.0003) (.0004) (.0004) (.0004)


Age, age sq interacted Yes Yes Yes Yes Yes
with gender and education


Months with Infant x Female Yes Yes Yes Yes
Child 7 months-2 years Yes Yes Yes Yes
Child 3-6, Child 7-15 years Yes Yes Yes Yes
Marital status Yes Yes Yes Yes


Income lag Yes Yes
Capital income lag Yes Yes Yes
Spouse's income lag Yes Yes Yes


Business cycle control Yes Yes Yes
Regional fixed effects Yes Yes Yes


Permanent income Yes
Permanent income spline Yes
Income lag spline Yes


Observations 1955700 1930500 1930500 1929100 1929100 1929100
Notes: Education is gouped into 3+ years of college, <3 years of college, high school, <high school.
Months with infant counts the number of months there is a child of up to 7 months of age in the household.
Business cycle control is average regional employment rates.
Permanent income is an estimated individual fixed effect of earnings on demographic interactions and 
BC controls. Spline is 5 piece with knots at quintiles.
Individual panel data from 1974-1990, annually. Estimates of the between estimator.
Standard errors in parenthesis. Sample: Labor force participants, 22-60 years old.


One concern may be that the raw average is confounded by life cycle pat-
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terns, which may vary by groups as seen in figure 2. We include a full set of


interactions between gender, the four education groups,28 age and age squared.


Including these controls raise the estimated cohort trend as seen in column 2. If


parents with young children take more sick leave, and these parents are mostly


observed among the younger cohorts, it may bias our estimate of the cohort


trend upwards. It may hence be important to have detailed controls of the


number of children at different ages. Such controls are included in column 3,


and the estimated cohort trend increases somewhat.


Younger cohorts tend to have higher education and may have higher earnings


(conditional on age) than older cohorts. If sick leave is one dimension of leisure


(a normal good), it may be that the higher take up rate is in part an income


effect. We control for own earnings and capital income as well as the spouse’s


income (if present). The income variables are lagged one year since current


income and sick leave take up may be jointly determined. We also control for


regional business cycles (through the regional employment rate) and regional


fixed effects.29 Including these controls do not affect the cohort trend, as seen


in column 4.


It is possible that not only current earnings but lifetime earnings affect the


sick leave choice. Using the panel data, we run an individual fixed effect (within)


regression of individual earnings on the age-gender-education interactions men-


tioned above and business cycle controls. The individual fixed effect from that


regression is our measure of permanent income, which we include in the regres-


sion in column 5. It does not have much of an impact on the cohort trend.


Linearity of the income effects may be a strong assumption that we relax in


column 6. We construct five piece splines of both permanent income and lagged


income. This allows the income effects to differ across quintiles both for perma-


nent and lagged income. This has a substantial impact on the estimated cohort


trend, which now is estimated at 0.67 percentage points. The specification in


column 6 will be the baseline in the analysis below.
28The four education groups are 3 or more years of college, less than 3 years of college, high


school degree, and less than a high school degree.
29Our objective is not to explain regional differences in take up. There are 8 regions.
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Linearity of the cohort trend is assumed in table 2. We replace the linear


trend with fixed effects for each cohort. The estimated coefficients are plotted


in figure 3.30The cohort effects are quite close to a linear trend, so the linearity


assumption does not seem to drive the result.
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Figure 3. Cohort Fixed Effects for Sick Leave Participation


Deteriorating health for younger cohorts could be an explanation for the


cohort trend. Measures of health outcomes, however, paint a different picture.


Younger cohorts have improved health along objective measures. Expected


remaining longevity at age 20 increased by 1.76 years for men and 2.16 years


for women between the early 1970’s and the late 1980’s. The occurrence of


heart problems have decreases as well. For the 45-64 age group the average


rate of heart problems during 1980-1982 was 5.0 percent. These problems had


decreased to 3.2 percent in the 1990-1992 period (Source: Statistics Sweden).


The fraction of the population 16-84 that report that their health status is


generally good has increased slightly from 74 to 75 percent between 1980 and


30Being born in 1917 is the omitted category.
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1990. Cancer mortality has decreased across cohorts. Among 30-34 year old


women in the late 1960’s the mortality of cancer was 21 per 100 000 persons.


In the early 1990’s the rate had dropped to 13.5. The corresponding rates for


men were 16.7 and 11.2. Reductions in mortality rates are seen at most points


in the age distribution across cohorts (Source: NORDCAN). Improvements in


health conditions across cohorts make the sick leave trends more surprising.


Even though we controlled for a host of factors above there may still be


alternative explanations to the trend. One concern may be the measurement


of sick leave benefits. Up until 1983 maternity leave was included in sick leave


benefits but starting in 1984 the parental leave in connection to the birth of


a child was reported separately. In addition, care for sick child was reported


separately from 1987. These definitional changes could affect the analysis. To


examine the impact we redefine the sick leave variable as take up of either of


the three programs (sick leave, parental leave, care for sick child). Redefining


the dependent variable does not affect the estimated cohort trend.31


Since sick leave is not the only program individuals may use it is possible


that there is some shifting across programs, which could influence our estimate.


To examine the sensitivity to the use of other programs we exclude individuals


who have taken up either unemployment benefits or welfare payments during


the year. The estimated cohort trend in specification 2 in table 3 is somewhat


lower with this sample restriction, indicating a stronger trend among individuals


that use other programs.32


The next two alternative specifications deal with the composition of the


labor force. Since the main regressions condition on being in the labor force


we may be concerned that individuals that have left the labor force would have


31 It’s possible that young children are not appropriately controlled for by the linear controls.
To address this we exclude women with children between the ages 0 and 2 (only women since
care of young children were mostly done by women during the period we study). Excluding
this group does not affect the cohort trend.
32Employers do not seem to collude with young workers. During slow times there may be


an incentive for the employer to reduce cost by inducing employees to take sick leave (paid by
the government). Younger workers with less job protection may be more likely to enter into
such an arrangement, which potentially could explain the cohort trend. We include sector
fixed effects interacted with an indicator if the person is less than 30 years old. It does not
have a large impact on the cohort trend.
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been on sick leave if the had remained in the labor force. In particular, we may


be concerned that among the older people only the healthy remain in the labor


force, which could drive our finding. To address this we restrict the sample


to those between 22 and 45 years of age, where there is little exit from the


labor force. This restriction does not affect the cohort trend much as seen


in specification 3.33Another approach is to assume that everyone outside the


labor force would have been on sick leave had they been in the labor force. We


redefine sick leave such that all individuals outside the labor force are added


to the sick leave rolls (and we no longer condition on being in the labor force).


This extreme case provides a lower bound for the cohort trend. The estimated


trend is as expected lower, a little shy of half the magnitude, but still significant


as shown in column 4. Changes in labor force composition can’t explain the


cohort trend.


In the fifth specification we examine if the cohort trend could be explained


by different take up rates across time by including year fixed effects. In this


specification we have to exclude the age controls in order to identify the cohort


trend (but we include the gender-education interactions). The estimated cohort


trend is still large and significant indicating that the cohort trend can’t be ex-


plained by generally rising demand for benefits.


33Another compositional story would relate to immigrants. We include an indicator of being
born outside Sweden as well as the fraction of the working age population in your community
that is born outside Sweden. Including these controls increase the cohort trend somewhat.
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Table 3. Alternative explanations of cohort trend in participation.


Dependent Variable: Indicator of Positive Sick Leave


Alternative explanation: Program Use of Labor force Secular
definition other programs composition drift


Specification (1) (2) (3) (4) (5)


Year of Birth 0.0067 0.0048 0.0071 0.0028 0.0048
(.0004) (.0004) (.0005) (.0004) (.0001)


Additional controls Broader Exclude people Include only Redefine all Year fixed
or sample restrictions sick leave with UI ages 22-45 outside labor effects


measure benefits, force as on 
welfare. sick leave


Observations 1929100 1820100 1292200 2183300 1929100
Notes: All controls used in Table 2, column (6), are included if applicable.
Individual panel data from 1974-1990, annually. Estimates of the between estimator.
Standard errors in parenthesis. Sample: Labor force participants, 22-60 years old.


We have estimated the model for men and women separately. The cohort


trend is a bit stronger for women, and in particular unmarried women. There


is no difference between married and unmarried men. Estimating cohort fixed


effects by gender also show a close to linear cohort trend, and women on average


have higher take up rates than men across birth cohorts.


Running the baseline regression with unemployment insurance take up, rather


than sick leave, as the dependent variable produces a significant cohort trend


towards higher take up rates for younger cohorts.34 The finding supports the


hypothesis that the cohort trend is prevalent more generally. Unemployment


insurance is a social insurance program just like the sick leave program. Un-


employment insurance is, however, different in several respects. There are some


supply side restrictions like verification that the beneficiary is not employed and


that the beneficiary is required to register with the unemployment office.


34The finding of a significant cohort trend is robust to a specification with year fixed effects.
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6 A Mechanism: Stigma


Here we interpret higher social insurance take up of younger generations within


the structure of a model of stigma. The stigma attached to claiming social in-


surance benefits (Moffitt 1981) may depend on the behavior of other individuals


in the economy. In particular, following Lindbeck, Nyberg, and Weibull (2003),


stigma may not adjust instantaneously to behavior in the economy but with


a lag. The more common it is to claim social insurance benefits, the lower is


the stigma. With stigma adjusting slowly, behavior may adjust for a long time


before reaching a steady state.


Consider a simple model of individual choice similar to Lindbeck, Nyberg,


and Weibull (2003), where individuals can choose to claim benefits or not. If


benefits aren’t claimed individuals consume their labor earnings (which may be


after tax, with tax revenues not used for the social insurance program used for


government consumption that may be valued by individuals but it is separable


from private consumption and independent of social insurance take up). If ben-


efits are claimed the worker consumes a fraction ρ of his earnings (ρ represents


the replacement rate), enjoys some extra leisure, and suffers stigma γ. The


preferences of individuals are represented by


u =


⎧⎨⎩ lnw − β if no take up


ln ρw − γ + ε if take up
(1)


where w > 0, 0 < ρ ≤ 1, and γ ≥ 0. β is the valuation of leisure (it may be


negative or positive) that varies between individuals. ε is a random shock that


affects the value of taking up the social insurance benefit for a certain individual


in a given year. γ is the utility weight attached to norm adherence. ε is assumed


to be distributed i.i.d. (across individuals and time) with mean zero according


to cumulative distribution function Ψ with positive density on the whole real


line. The valuation of leisure is distributed according to cumulative distribution


function Φ, with positive density on the whole real line. We may also allow for


heterogeneity in w across individuals and time.


There is a valuation of leisure that makes an individual indifferent between
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taking up benefits or not. Denote this valuation of leisure, conditional on ε, by


β∗ε = − ln ρ+ γ − ε. By integrating out the idiosyncratic component we obtain


the cut off value in the population, which may be expressed as


β∗ =


Z
[− ln ρ+ γ − ε] dΨ (ε) = − ln ρ+ γ (2)


The take up rate of the social insurance benefit in the economy, call it z, corre-


sponds to the fraction with β > β∗, that is,


z = 1− Φ (β∗) (3)


The current stigma depends on the share of transfer recipients in group m


in the previous time period; γt = h (zm,t−1). Furthermore, h : [0, 1]→ R+ and


h is continuously differentiable with h0 ≤ 0.
When an individual makes his decision he takes prices, preference parameters


and zm,t−1, and hence stigma, as given. The equilibrium outcome in period t


is a take up rate for each group n, zn,t, who is influenced by past behavior of


group m, such that


zn,t = 1− Φ [− ln ρ+ h (zm,t−1)] . (4)


In a steady state (4) holds for any n,m, t.


One parametric specification for the stigma is


h (zm,t−1) = s0 − szm,t−1 (5)


where s0 > s > 0. This model can be taken to the data on sick leave take up in


Sweden. An individual will take up the benefits if


− ln ρ+ β − s0 + szm,t−1 − ε > 0. (6)


We may allow for a number of individual factors to influence the choice. These


factors may be captured in a vector xi,t for individual i in period t with an


associated parameter vector δ. These factors may be interpreted as capturing


differences in the valuation of leisure.
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This results in an empirical model of sick leave for individual i, a member of


group n, in period t, SLi,n,t, which takes on the value 1 if any sick leave benefits


are claimed during the period and 0 otherwise. Define the latent variable SL∗i,n,t.


We have


SL∗i,n,t = α+ xi,tδ + szm,t−1 − �i,t (7)


SLi,n,t =


⎧⎨⎩ 1 if SL∗i,n,t ≥ 0
0 if SL∗i,n,t < 0


(8)


α captures all constant parts of the model. It is possible to recover the slope


coefficient in (5) from the data. The generosity of the program, captured by the


replacement rate ρ, does not affect the influence of reference group behavior.


The replacement rate is part of the constant which only affects average take up.


6.1 Reference groups


Older cohorts, which may include older siblings and classmates, may serve as


role models for the individual’s current decision. The role models could set a


standard for acceptable behavior. Such mechanisms have been discussed in the


developmental psychology literature, see for example Harris (1995, 1998). We


allow for the stigma to be decreasing in the fraction of the reference group that


takes up the social insurance benefits.35


We assume that the individuals may be influenced by the behavior of older


cohorts in a past year. When studying individual sick leave behavior we will


relate it to the reference group’s average sick leave take up (the z). The reference


group (them) is the cohorts born 2-4 years earlier than the individual in question


and who live in the same county.36 The time lag is 3 years.37 The adjustment of


35There is no a priori restriction of a positive relationship between the subject and the role
model. We allow for a negative relationship between the role models and the individual. Role
models would then provide ’cautionary tales.’
36We choose the county level for two reasons. The county is an area within which most


people live, work, and socialize. For practical reasons, we also need a sufficient number of
individuals of each age to compute reference group behavior (and mortality rates). Lower
levels than the county may be problematic for this reason.
37For example, the reference group behavior in the year 1985 for an individual born 1955 is


the average of the sick leave take up in 1982 of those born between 1951 and 1953 who live in
the same county. There are 24 counties in Sweden.
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stigma is hence slow in two dimensions, through the influence of older cohorts


on younger cohorts, and through the time lag. The cross cohort lag is motivated


by the influence of role models. The time lag captures that the stigma may not


adjust instantaneously but with a lag.


Our results don’t rely on the exact definition of the reference group or the


time lag. Results are similar with alternative specifications of the reference


group and for alternative time lags as discussed below. We don’t interpret


our specification to be the one and only social influence on individual behavior.


Rather, our specification captures, in an empirically tractable way, the intergen-


erational spillover that is essential in our model to explain the behavior across


generations in figure 1.38


6.2 Results and Interpretations


Our model implies that a shift toward higher take up rates for younger gener-


ations should be seen across the sick leave distribution, which is confirmed in


the data. The increase of the average take up across generations is illustrated


in figure 1. At the extreme ends of the distribution we may consider the share


of a cohort that never uses the sick leave program and the share that uses the


program every year. Comparing the cohorts born in 1930 and 1950 we find that


the share that never takes sick leave has dropped from 12.2 to 1.4 percent, while


the share that claims sick leave benefits every year has increased from 10.2 to


20.4 percent. These findings are consistent with the model.


The model postulates a direct relationship between reference group behavior


and individual behavior. This relationship can be estimated in the data. Un-


der the assumption that the model is an accurate depiction of the real world


(conditional on the control variables) we estimate the slope parameter in the


stigma function (5), which has a structural interpretation. This would provide


a clear insight for policy design by quantifying the ’rings on the water’ effect of


38For example, we don’t necessarily believe that all social effects relate to only those born 2-
4 years earlier. However, looking at those 2-4 years older is sufficient to capture an important
mechanims that has not been studied before.
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an increased take up rate of the social insurance benefits for some age group.


All else equal, program expenditures may increase for a long time due to the


effect on stigma, which induce other individuals to take up the benefits, and so


on.39


If the real world is more complex than the model then the interpretation of


the estimates may change. It is possible that the true stigma is unobserved,


that is, the stigma is an omitted variable like attitudes and beliefs of the refer-


ence group that in turn affect individual behavior.40 Reference group behavior


may then capture these attitudes and beliefs, but the estimated slope parame-


ter in (5) would not have a structural interpretation if the stigma function is


not correctly specified. An increase in benefit take up of the reference group


would not necessarily have a multiplier effect on other’s take up. The multiplier


effect would in this case only materialize if the increased benefit take up in the


reference group is caused by a change in underlying attitudes and beliefs in the


reference group.


Table 4 presents estimates using both the between and the within estima-


tors.41 The estimates from the two methods have distinct interpretations, which


we explore. The first three specifications use the between estimator, which


regress the individual average of the dependent variable on the averages of the


independent variables.42 The estimate on the reference group behavior is identi-


fied solely from variation across individuals, which comes from variation across


41 birth cohorts and 24 counties. The coefficient on reference group behavior


is positive if individuals whose reference group have relatively high sick leave


take up (3 years earlier) themselves have relatively high sick leave take up. Our


estimate is 0.73 as seen in the first specification in table 4. Under the strict


39The intergenerational mechanism has the potential of explaining the pattern in figure 2,
in contrast to a purely spatial mechanism since generations are not systematically separated
spatially.
40 In this case we would not be able to distinguish endogenous from exogenous social inter-


actions as discussed by Manski (1993).
41We include the same individual and aggregate controls as in specification 6 in Table 2,


except for year of birth.
42The estimator is based on time averages within individual, that is, we regress SLi on zi


(and other controls).
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assumptions of the model (no omitted variables that affect the estimate) we


obtain the slope of the influence of stigma (s in the model). However, if we al-


low for unobservables, for example initial individual conditions like work norms


instilled by parents, that are correlated with average reference group behavior,


then the estimate picks up both effects. When we allow for correlation with ini-


tial conditions the estimate is a combination of reference group influence (time


varying influences) and individual fixed characteristics (culture).


Table 4. Estimates of lagged stigma in sick leave participation.


Dependent Variable: Indicator of positive sick leave benefits
Linear probability model regressions


Reference group Cohorts born 2-4 years earlier, living in individual's county
Time lag 3 years


Estimator Between Between Between Within Within


Specification (1) (2) (3) (4) (5)


Reference group 0.728 0.659 0.435 0.182 0.278
sick leave behavior (.0229) (.0237) (.0246) (.0188) (.0179)
in year t-3


Controls Yes Yes Yes Yes Yes
Year trend Yes
Year fixed effects Yes Yes


Observations 1510026 1510026 1510026 1505686 1505686
Notes: Controls include age and age sq interacted with gender and education, household composition, 
marital status, capital income and spousal income, average county earnings, and regional fixed effects. 
5 piece splines of lagged income and permanent income included. Splines have knots at quintiles. 
Individual panel data from 1974-1990, annually. Estimates of the between and within estimators.
Standard errors in parenthesis. Standard errors of the within estimates adjusted for clustering on birth cohort.
Sample: Labor force participants, 22-60 years old. There are 24 counties.


To examine if the between estimate of the reference group influence is only


picking up some unobserved characteristic of individuals that differs across gen-


erations we estimate the model accounting for unobserved fixed characteristics


using the within estimator. Now the estimate is identified from variation in
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reference group behavior within the same individual.43 The individual fixed ef-


fect captures the slow moving cultural transmission mechanism. A significant


estimate of reference group behavior would support the presence of time varying


influences, that there is an influence of stigma on individual behavior within the


life-cycle while accounting for unobserved individual characteristics. We obtain


an estimate of 0.18 using the within estimator as seen in specification (4) in


table 4, and the estimate is strongly significant.44


Under the assumption that average reference group behavior is perfectly


correlated with fixed work norms attained as a child (fixed characteristics) the


estimate 0.73 in specification (1) provides an upper bound for the combined


effect of time varying and fixed influences of the reference group on individual


behavior. The within estimate of 0.18 does not include any effect of the fixed


characteristics but only the time varying influences.45 The ratio of the within


estimate to the between estimate could be interpreted as a lower bound on the


importance of time varying influences compared to cultural transmission.46 Our


estimates indicate that at least one quarter of the total influence of reference


group behavior is attributable to time varying influences.47 For the reasons


discussed we don’t think this number should be taken literally but it supports


the hypothesis that both mechanisms are quantitatively significant.


We find that there is a significant impact of reference group behavior on


sick leave take up in our estimation across individuals also after accounting for


flexible time effects. In specification (2) we include a linear time trend in the


between estimation, which controls for a linear increase in the demand for sick


leave over time. The coefficient estimate on reference group behavior drops


43The estimate is positive if the individual is more likely to take up sick leave in periods
when the (lagged) reference group of older people take up relatively more sick leave.
44 Standard errors for the within estimates are adjusted for clustering on birth cohort.
45 Since it is possible that there are additional social influences not include in our model


that affect behavior, which are uncorrelated with our measure of reference group influence,
our estimate may be downward biased with respect to all social influences.
46By cultural transmission we refer to the influence embodied in the average behavior (across


time) of the reference group.
47 Ichino and Maggio (2000) provides an alternative decomposition of absenteeism in an


Italian firm that indicates a lesser role for time varying influences of the reference group but
confirms our finding of the importance of fixed individual factors.
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but it is still strongly significant. We also allow for non linearities in the time


effects by including time fixed effects in specification (3).48Again, the coefficient


estimate on the reference group behavior drops but it is still significant.


The estimated mechanism can account for between three-quarters and nine-


tenths of the increasing demand across generations, depending on the specifica-


tion. The average reference group take up behavior for the cohort born in 1930


is 52.0 percent. For the cohort born in 1950 the corresponding take up is 68.9


percent. Using the between estimate of 0.73 in column (1) we get that stigma


increases the younger cohort’s take up rate by 12.3 percentage points, which is


close to what we estimated in table 2.49 If we use the estimate in column (3) the


effect is a 7.3 percentage points increase for the younger cohort due to stigma.50


Returning to the within estimator we may account for time effects also


here.51 Including the year fixed effects alters the interpretation on the estimated


coefficient on reference group behavior. Without year fixed effects the coefficient


is identified from mean deviations of reference group behavior. With year fixed


effects the within coefficient estimate is identified from mean deviations of ref-


erence group behavior and mean deviations from the national average take up,


basically a double difference. The estimated coefficient in specification (5) in-


dicates a stronger influence of reference group behavior conditional on national


behavior.52 , 53


48The time effects in the between estimation are identified from the fact that not all indi-
viduals are in the analysis all years, for example, the youngest cohorts are not observed in the
1970’s.
49The raw average in column (1) indicates a 16 percentage point higher take up rate for the


cohort born 20 years later. The estimate in column (6) of table 1 produces a 13.4 percentage
point higher take up rate for the younger cohort.
50This number may be most comparable to specification (5) in table 3, which indicates a


difference in take up of 9.6 percentage points for cohorts born 20 years apart.
51 Introducing a linear time trend is not meaningful in the within context since we are already


controlling for age, which contains the same variation as a time trend.
52The estimate in specification (5) is not directly comparable to specification (3) since the


between estimate does not have a similar double difference interpretation.
53The estimated within coefficients can’t be used to account for the differences in demand


across cohorts since all the differences across cohorts are absorbed by the individual fixed
effects.
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6.3 Instrumenting for reference group behavior


To further examine our hypothesis we use an instrument to get exogenous shifts


in sick leave behavior of the reference group. We use reference group mortality


rates to instrument for reference group behavior.54 The idea is that mortality


rates are the result of serious health shocks, which also affect sick leave take


up. Implicitly, we only consider variation in reference group behavior that is


correlated with these serious health shocks.55


We observe mortality rates per 1000 population by year, age and county. We


assume that mortality follows a simple model with a second order polynomial


in age and a random shock. If we denote the mortality rate in county c, for the


generation born in year g, in year t by MRc,g,t we have


MRc,g,t = α0 + α1Aget + α2Age
2
t + εc,g,t (9)


We assume that the mortality shocks are i.i.d. across counties, generations, and


years. The model explains about 85 percent of the variation in the data. As our


main regression includes controls for age and its square it’s only the remaining


variation in the error term that is used to provide exogenous variation in ref-


erence group behavior. We could also allow more complex models of mortality,


for example with year fixed effects56 but it would not affect our analysis in the


specifications that control for year fixed effects.


The mortality rates we use as instruments are defined in the same way the


reference group behavior is defined. That is, the mortality rate per 1000 of those


born 2-4 years earlier by county, lagged 3 years, is used to instrument for the


sick leave take up by those born 2-4 years earlier by county, lagged 3 years. The


identifying assumption for this approach is that older cohorts’ mortality rates


have no direct impact on individual sick leave decisions three years later. The


54The instrument is not intended to explain the cohort trend in sick leave, the mortality
rate just provides exogenous variation in the reference group’s behavior.
55These serious health shocks contrast with arguably less serious shocks to the value of


leisure such as big athletic events, see Skogman-Thoursie (2004).
56Adding year fixed effects to the model increases the explanatory power by about 1 per-


centage point. In a model with year effects we could relax the assumption that health shocks
are independent across counties and allow for common time trends.
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only impact comes through the older cohorts’ behavior.57


We estimate our models by two stage least squares (2SLS). The instrument


exhibits variation across counties, generations, and years. The first stage re-


gressions show a positive relationship between mortality rates and sick leave up


take. The instrument is not weak.58


Table 5. Instrumental variables estimates of lagged stigma.


Dependent Variable: Indicator of positive sick leave benefits
Instrumental Variable/2SLS regressions
Instrument: Reference group mortality rate per 1000 population by county in year t-3


Reference group Cohorts born 2-4 years earlier, living in individual's county
Time lag 3 years


Estimator Between Between Between Within Within


Specification (1) (2) (3) (4) (5)


Reference group 0.674 0.876 0.627 0.785 1.038
sick leave behavior (.0898) (.0695) (.0793) (.135) (.1457)
in year t-3


Controls Yes Yes Yes Yes Yes
Year trend Yes
Year fixed effects Yes Yes


Observations 1510026 1510026 1510026 1505686 1505686
Notes: Controls include age and age sq interacted with gender and education, household composition, 
marital status, capital income and spousal income, average county earnings, and regional fixed effects. 
5 piece splines of lagged income and permanent income included. Splines have knots at quintiles. 
Mortality rates computed as number of deaths divided by population by age and county cell.
Individual panel data from 1974-1990, annually. Estimates of the between and within estimators.
Standard errors in parenthesis. Standard errors of the within estimates adjusted for clustering on birth cohort.
Sample: Labor force participants, 22-60 years old. There are 24 counties.


The results are presented in table 5. The first estimate from the between


estimator is 0.67. Including a year trend produces an estimate of 0.87, larger


57More formally, the assumption is that the mortality shocks in (9) for the generations 2-4
years older in year t-3 are uncorrelated with the leisure shocks to the current generation in
year t in the main model (7).
58The instrument has t-values of at least 5 in first stage regressions, and tests based on


Kleibergen-Paap statistics reject the hypotheses of weak instruments and underidentification.
The results are robust to including county fixed effects rather than regional fixed effects.
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than without the instrument. The between estimate with fully flexible year


effects is 0.63, again a bit larger than the OLS estimate.


Instrumenting has a big impact on the within estimates, which are now much


larger in magnitude. The estimate is 0.78 in column four. Adding the year fixed


effects increases the estimate as it did in table 4. The estimated coefficient is


now 1.04, although it should not be interpreted literally. A large part of the


confidence interval is still below unity. It indicates a very strong influence of


reference group behavior when we condition on the national average behavior


through the year effect.


Overall, the estimated influence of role model behavior is larger when we


instrument using mortality rates. Role model behavior shifted by these health


shocks has a substantial influence on individual behavior. It is also possible


that instrumenting has removed bias due to mismeasurement of role model


influence, which would lead to higher estimates. The estimates in table 5 are


fairly similar across specifications. The range 0.75 to 0.78 are within the 95


percent confidence intervals of all the estimates. That the between and within


estimates aren’t substantially different would indicate the there aren’t omitted


variables correlated with sick leave behavior that drive the result as the omitted


factors controlled for in the individual fixed effect doesn’t affect the estimates


much.


The coefficients in table 5 can’t be used to assess the relative importance


of fixed versus time varying influences as we did in table 4. The purpose of


using the instrument is to isolate the influence of role model behavior through


the channel of exogenous health shocks. By doing so we avoid the potential


influence of culture (fixed influences) discussed above.


Challenges to our identification include omitted time trends at the county


level that correlate with both reference group mortality and behavior. One


candidate may be differential trends in productivity across counties, as individ-


uals in counties with low productivity growth may find it increasingly beneficial


to take sick leave relative to counties with high productivity growth. If these


productivity trends were correlated with mortality rates it may confound the
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effect we set out to estimate. However, we control for average labor earnings by


county to capture such trends.59


Furthermore, our results are robust to including the current mortality rate of


the individual’s own cohort as a control variable, as seen in table 6.60 ,61 ,62Omitted


trends that would challenge our identification would not only have to correlate


with the reference group’s mortality and sick leave across counties, cohorts,


and time; the trends would also have to be uncorrelated with the own cohort’s


mortality rate. Hence, these county level trends would have to differ in a very


particular way for generations born a few years apart.


59Our results are also robust to controlling for county level fixed effects.
60The results are also robust to controlling for the own cohort’s mortality rate lagged 3


years (rather than the current rate).
61This may be interpreted as relaxing the assumption that the health shocks in (9) are


independent across generations and time.
62The relatively weak influence of the own cohorts mortality rate in table 6 may seem at


odds with the first stage results. However, we may separate the mortality shocks into one part
related to sick leave and one part that is unrelated to sick leave. The part that is unrelated
to sick leave only produces noise in the estimation, and our results indicate that this noise is
cancelled out when averaged across cohorts.
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Table 6. Instrumental variables estimates while controlling for own cohort's mortality rate.


Dependent Variable: Indicator of positive sick leave benefits
Instrumental variables (2SLS) regressions
Instrument: Reference group mortality rate per 1000 population by county in year t-3


Reference group Cohorts born 2-4 years earlier, living in individual's county
Time lag 3 years


Estimator Between Between Between Within Within


Specification (1) (2) (3) (4) (5)


Reference group 0.668 0.823 0.476 0.758 1.019
sick leave behavior (.1227) (.0999) (.1183) (.1381) (.1521)
in year t-3


Own cohort's mortality 0.0002 0.0028 0.0072 0.0014 0.0008
rate in year t (.0028) (.0031) (.0032) (.0007) (.0007)


Controls Yes Yes Yes Yes Yes
Year trend Yes
Year fixed effects Yes Yes


Observations 1510026 1510026 1510026 1505686 1505686
Notes: Controls include age and age sq interacted with gender and education, household composition, 
marital status, capital income and spousal income, average county earnings, and regional fixed effects. 
5 piece splines of lagged income and permanent income included. Splines have knots at quintiles. 
Mortality rates computed as number of deaths divided by population by age and county cell.
Individual panel data from 1974-1990, annually. Estimates of the between and within estimators.
Standard errors in parenthesis. Standard errors of the within estimates adjusted for clustering on birth cohort.
Sample: Labor force participants, 22-60 years old. There are 24 counties.


Our results don’t rely on the particular reference group or the time lag. We


find similar results when the time lag is 1 year or 5 years. The results are also


similar if we redefine the reference group to those 2-6 years older, or those 1-3


years older (and these changes are also robust to changing the time lag).63As


a falsification test we have also estimated a model where we use the 3 year


lead of the 2-4 years older cohorts’ behavior. The lead should not have an


impact on current behavior according to our hypothesis. The estimated effect


is insignificant at usual levels, in line with our hypothesis.
63We have also estimated a model where the reference group is 2-4 year younger, which


would correspond to a model with young ’trend setters’. We find a significant effect, although
it’s significance is much lower than for the model with older reference groups. For this reason
we prefer the model with older reference groups.
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We believe the analysis builds a strong case for causality; that reference


group behavior, as shifted by mortality shocks, has a direct influence on in-


dividual sick leave decisions. The identifying assumption is that there aren’t


omitted local trends that correlate with reference group mortality and behavior


but are uncorrelated with the mortality of those a couple of years younger. We


may entertain stories that there are local trends in for example drug abuse that


affect both sick leave and mortality. Such trends could potentially challenge


our identification since both reference group sick leave and mortality as well as


individual sick leave could be affected by the same drug abuse trend. It is reas-


suring that the influence of role model behavior is robust to including the own


cohort’s mortality rate, as the own group’s mortality would capture the drug


abuse trend.64Using reference group mortality as an instrumental variable, and


controlling for the mortality of the individual’s own cohort, makes a compelling


case that we have identified one channel of intertemporal influence in sick leave


choices.


7 Conclusion


Norms against living off the government, while once strong, may erode as more


people use welfare state programs. We estimate a substantial increase in the take


up of sick leave benefits across generations, a little short of 1 percentage point


per birth cohort. This estimate provides a measure of the dynamic adaptation


in the demand for social insurance across generations.


We model a preference mechanism, stigma, and evaluate to what extent it


can explain the rapid increase in benefits take up across cohorts. We allow indi-


viduals’ benefit take up decision to depend on the behavior of ’role models.’65We


find a significant influence of role model behavior on individual benefit take up,


which can account for a majority of observed behavioral differences across co-


64 If the drug abuse trend did not affect mortality it would not be a challenge in the first
place since it would be uncorrelated with reference group mortality, and hence not part of the
variation we use to identify our estimate.
65Preferences are modeled such that the threshold for claiming benefits depends on your


experience with role model behavior.
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horts. This is the first paper to estimate the dynamic adaptation of norms to


behavior in the welfare state, as little empirical evidence exists regarding what


forces shape norms. The underlying mechanism we study is present in several


literatures66yet few papers empirically evaluate how economic outcomes affect


preferences and norms.


We provide evidence on how norms evolve and how they affect behavior using


a large individual panel data set. We exploit variation across different gener-


ations as well as variation across time within individuals to estimate a model


where the take up decisions depend on the past behavior of role models. We find


that being exposed to older generations that used the sick leave program more


is associated with higher individual demand for the program. We use reference


group mortality rates to instrument for reference group behavior to address


concerns that omitted variables, such as regional health or productivity trends,


may drive our results. We find that movements in reference group behavior due


to mortality shocks have a substantial impact on individual decisions to take


up sick leave. The IV/2SLS results point to a strong and robust intertemporal


influence of reference group behavior on individual decisions.


We focus on the take up of sick leave benefits in Sweden, since this decision is


purely determined by individual demand. Individuals assess themselves if they


are unfit to work and want to collect sick leave benefits. Changing behavior can


be seen as an estimate of how the self assessed threshold for claiming benefits


change. The specifics of the program lend it to study of the intertemporal


mechanism we model, but our mechanism and our results are quite general. Our


intertemporal mechanism does not preclude that for example spatial interactions


are present or that there are additional intertemporal mechanisms. We find


that our model captures a quantitatively significant mechanism, and with our


instrumented results we provide compelling evidence that the intertemporal


mechanism is indeed one channel of influence on individual decisions.


The intertemporal adaptation mechanism we estimate may apply to all kinds
66The program participation literature talks about stigma affecting choices. The literature


on culture asks how beliefs affect economic outcomes. Doepke and Zilibotti (2008) model the
evolution of work norms.
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of welfare state programs. Our findings, that younger generations use social in-


surance more than the older generations, correspond with survey evidence on


attitudes towards claiming public benefits among the young. Younger genera-


tions have a higher acceptance of claiming public benefits one is not entitled


to according to the World Values Survey.67This is a consistent finding across


countries, including Sweden, and indicates that the intertemporal mechanism at


work in Sweden could be relevant elsewhere.68Our model could apply to other


social insurance programs and to programs with different levels of generosity as


the intertemporal mechanism does not depend on program generosity or partic-


ulars of the program.


Being exposed to welfare state institutions may have a profound effect on


individual’s behavior. The increasing take up rates of benefits across cohorts


in figure 1 plainly show that a substantial shift in society is in progress. We


postulate and estimate a particular mechanism to explain the trend. Experience


with role models who demand more social insurance result in higher individual


demand, both when compared across generations and along the life cycle path


within generations. Our analysis indicates that large policy reforms don’t take


place in a static environment. Individuals gradually adapt to the environment


and demand more benefits. For generations born a few decades apart this


adds up to a fundamental shift in behavior where the young have much higher


demands on public programs. Quantifying the adaptation process to the public


policy, and estimating a specific mechanism using a new empirical strategy are


our unique contributions to the literature.
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Extended abstract:  
 
Motivation 
 
Our analytical work follows two directions. First, the recent reversal in fertility trends and the 
persistent re-increase of fertility in many industrialised countries drives us to analyse the 
factors that can explain such an upward swing, including economic and institutional factors. 
A recently published article by Myrskylä et al. (2009) has re-activated the debate on the 
changing nature of the relationships between economic development, female employment 
and fertility rates.  The study suggests that human development offers a partial explanation 
of this reversal.  We found in an earlier work (Luci and Thévenon, 2010) that in OECD 
countries, economic development is a driving factor for the fertility rebound, but is not 
sufficient to stimulate fertility increases in all OECD countries. Some countries achieve much 
higher fertility levels than the one predicted by trends in income per capita, while in other 
countries with relatively high income levels, factors beyond economic development seem to 
restrain fertility. We also found that fertility rates have increased especially in countries where 
women’s participation in the labour market co-increased. Strikingly, fertility levels are higher 
in countries that provide comparatively high assistance to working parents with young 
children in the mid 2000s (Thévenon 2010). Based on these findings discussion, our aim is 
now to analyse to which extend family policy patterns, besides and with economic 
development, can explain cross-country differences in fertility trends in developed countries. 
  
Second, our macro-level analysis is based on aggregated indicators measuring fertility 
trends, policy support and a country’s contextual framework. We compare different family 
policy patterns in order to figure out the main-country differences in policy design and 
support received by different types of families. However, for the econometric analysis of the 
impact of policies on fertility trends, we can only use a limited set of aggregated indicators for 
policies benefiting families. One of the reasons why in the existing literature, findings on the 
impact of family policies on fertility diverge, may be measurement differences. Our work 
addresses this issue by comparing our empirical results with hitherto existing results of 
cross-country studies.  


 
 


Data Description 
 
To empirically test the impact of different family policy settings on fertility in developed 
countries, we use data from 20 OECD countries spanning the years 1982 to 2007. 
 
Original indicators and data have been collected for a variety of family policy instruments as 
well as for control variables that represent the countries’ contextual framework. The access 
to specific OECD data resources offers us the possibility to use high quality data and to 
increase the comparability of family policies across developed countries. 
 
We use total fertility rates as endogenous variable. However, in order to control for birth-
postponement, we also use tempo-adjusted fertility rates in a second step. 
 
The dominant feature regarding fertility trends is the sharp decline in total fertility rates (TFR) 
in OECD countries over the last four decades. Looking back to the early 1970s, the fall 
appears substantially with an average TFR that fell from 3.23 children per woman in 1970 to 
1.71 in 2008. Despite this overall decline in fertility, many countries have recently 
experienced a reversal of trends, with an increase in fertility rates (Figure 1 Panel 2). The 
“rebound” has been especially high (above 0.3 children per women comparing TFR in 2008 
with the minimum since 1970) in Denmark, Sweden, the Czech Republic, the United States, 
Finland, France, the United Kingdom, Belgium, Netherlands, Spain, Norway and New 
Zealand.
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Figure 1: Fertility trends in OECD countries 
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We use a wide range of family policy instruments as exogenous variables to explain 
differences in fertility trends among OECD countries, taking into account financial income 
support for families as well as leave entitlements and childcare policies. Therewith, we 
consider financial support to families as well as reconciliation policies encouraging a 
combination of family and work. Our first regression results contain the following family policy 
variables: 
 


• Family cash benefits (in % of GDP per capita) 
• Maternity leave spending per birth (in % of GDP per capita) 
• Number of leave weeks for woman (including pre-birth weeks, maternity, parental and 


childcare leave) for a first child 
• Number of paid leave weeks for women 
• Maternity leave payment (% wage) 
• Child care enrolment of children under the age of three (in % of all children under 3) 
• Spending on childcare services per child under 3 (in % of GDP per capita) 
• Total number of weeks of parental care 
• Number of weeks of paternity leave + father’s quota in parental leave (and individual 


right to parental leave) 
• Flexible option for parental leave (part-time for both parents taken simultaneously / 


short vs. long period/ use in separate blocks) 
 
Moreover, we use a series of control variables which may be influential for differences in 
fertility levels and trends since the early 1980s in OECD countries, above and beyond family 
policies.  
 


• Variations in GDP per capita are considered as one determinant of cross-country 
differences. 


• Differences in “women’s economic empowerment ” are also introduced as a 
potential explanation of cross-country differences in fertility trends. This 
“empowerment” is captured the percentage of women in tertiary education, the female 
employment rate and the relative ratio of women’s earnings compared to men’s.  


• The more or less high degree of labour market insecurity is also one factor that 
may impact fertility trends. To test the influence of the labour market context on 
fertility, we use unemployment rates, the share of public sector in employment and 
other indicators on employment protection.  


• The “erosion” of traditional norms of family life, as captured by the proportion of out-
of-wedlock births, the increase in divorce rates and the decrease in marriage rates, is 
also tested as a potential explanation of cross-country differences in fertility trends.  


 
 
Empirical strategy 
 
To test the relationships between the above mentioned dimensions and fertility trends, 
advanced estimation methods for macroeconomic panel data (pooled OLS, fixed-effects, 
between effects, 2SLS, System GMM, first difference estimator, pooled mean group) are 
applied, which allows controlling for endogeneity, omitted variable bias and non-stationarity.  
 
Furthermore, we develop an empirical strategy in two steps. In a first step, we test the impact 
of family policy variables on fertility rates, with and without integrating the above-mentioned 
control variables (GDP per capita, earnings ration, unemployment rates…). However, one 
limit of this approach is the high number of control variables. To get round of this problem, 
we create indices for each of the three “control” dimensions (female empowerment, labour 
market insecurity and family norms). Furthermore, we also create indices for “policy 
packages” in order to oppose countries that develop policies supporting the reconciliation 
between work and family to those encouraging an interruption of work at childbirth. 
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We apply a step - by - step method in order to find the best specifications for our estimation 
models. That means we compare regression results of different specifications with regard to 
their goodness of fit and to the significance of the estimated parameters and thus decide 
which variables to add, to substitute or to eliminate. To find our preferred specification, we 
proceeded by taking the following steps: 
 


• Use of family policy variables as explicative variables one by one and in different 
combinations 


• Use of indicators representing ”family policy coherence”  instead of single policy 
measures to distinguish between policies encouraging a combination of work and 
family life in a comprehensive way and those facilitating a cessation of work at the 
arrival of a child (reconciliation policies vs. financial support). 


• Use of time lags (1 to five years) of the exogenous variables 
• Control for time effects (use of “years” as exogenous variable and elimination of the 


constant in the regression model) 
• Use of the logarithm of TFR, policy variables and control variables 
• Calculation of indices for empowerment, labour market insecurity and traditional 


norms in two different ways (simple interaction terms and non-linear functions in order 
to avoid the possibility of partial compensations between the different variables of one 
index) 


• Include mean age of mothers and childbirth and mean age of mothers at first 
childbirth as control variables 


• Use of full and restricted time periods (1982-2007 vs. 1995-2007) 
• Use of all countries vs. limit countries to those where a significant rebound of fertility 


took place within the last decade 
• Use of regional dummy variables 
• Control for dynamics of adjustment by adding lagged levels of TFR to exogenous 


variables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 6 


Some preliminary empirical results: 
 
Table 1, 2 and 3 illustrate some of our preliminary empirical findings. 
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Table 3: 
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Our preliminary results show that expenditures on family benefits and maternity leave have a 
positive impact on fertility rates. This is also the case for enrolment of young children in 
childcare services. By contrast, spending on childcare services is found to be negatively 
correlated with fertility rates, suggesting that area-wide coverage of childcare is more 
important for fertility decisions than governments’ spending volume on childcare. The 
duration of leave payments is negatively correlated with fertility. 
 
 Our results stay robust when controlling for birth postponement (use of tempo-adjusted TFR 
as endogenous variable), GDP per capita, women’s empowerment, variables measuring 
labour market insecurity, and the prevalence of traditional norms regarding childbearing. 
Labour market insecurity is found to have a negative impact on fertility rates, while the 
influence of women’s empowerment and family norms vary with the specification.  
 
Overall, these empirical findings suggest that family policy programs aimed at empowering 
women to combine work and family generate positive fertility responses. More specifically 
extending maternity and parental leave and area-wide childcare provisions causes women to 
have children earlier in life and to have more children. 
 
 
How do our results compare to previous findings?  
 
We now compare our empirical findings (Luci and Thévenon, 2011) to several hitherto 
existing empirical findings.  
 
The majority of studies use TFR to capture fertility trends, but this indicator does not control 
for changes in timing of birth. Therefore, Kalwij (2010), separately uses retrospective data on 
the timing of births and the completed family size, while Luci and Thévenon (2011) use both 
TFRs and tempo-adjusted fertility rates. Hilgman and Butts (2009) use the number of 
children ever born for women aged between 18 and 45 at the time of the survey.  
 
Also the indicators used to account for policy variation differ across studies: 
  


• A first difference lies in the way the generosity of financial support to families is 
captured. Both D’Addio and Mira d’Ercole (2005) and Luci and Thévenon (2011) 
use the difference in net disposable income of a single earner family with 2 
children and average earnings compared to  those of a childless household with 
same earnings to approximate the financial support received by families. This 
covers family support provided by the tax system (although variations across 
household types are not accounted for). By contrast, both Gauthier and Hatzius 
(1997) and Kalwij (2010) consider the financial assistance transiting through 
family benefits only. Gauthier and Hatzius (1997) measure the generosity of 
family benefits as a percentage of average wage; Kalwij (2010) considers the 
average amount of public expenditures per child below age 16 for employed 
women – but fiscal support is not included.  


• As for leave policies, all four studies (Gauthier-Hatzius, D’Addio-Mira Hilgeman-
Butts and Luci-Thévenon) consider the differences in the duration of leave 
entitlements. Luci-Thévenon consider the addition of maternity and parental 
leave, while D’Addio-Mira and Gauthier-Hatzius consider maternity leave only. 
Payment conditions are also assessed differently: replacement rates during 
maternity leave are taken into account by Gauthier-Hatzius and D’Addio-Mira; 
Kalwij only considers average leave-related expenditure per child under age 1; 
Luci-Thévenon consider both the replacement rate obtained during maternity 
leave and the yearly expenditures on maternity, paternity or parental leave per 
birth, including as well the other birth grants.  
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• Finally, only Kalwij, Hilgeman-Butts and Luci-Thévenon use information on 
childcare expenditures and/or enrolment of children under age 3 in formal 
childcare. Only Luci-Thévenon include these two parameters at the same time.  


Table 4 gives compares the empirical results of several empirical analysing the impact of 
family policies on fertility and table 5 graphically highlights the key results on the effect of 
policy in the areas of financial support, parental leave and childcare on fertility patterns.  


 


Table 4: The impact of family policies on fertility – empirical results 


 Explained 
variable  


Finan. 
transfer 


Leave entitlements  Childcare 
provisions  


Country and period 
covered – 


methodology 


   Duration 
Payment 
rate of 


maternity 
leave 


Spending 
per child 
(all leave 
included) 


Spending 
per child  


Enrolment 
rates 


 


Gauthier 
and 
Hatzius, 
1997 


Total 
fertility rates 
(for women 
with 1, 2 or 
3 and more 


children 
separately) 


Positive 
Positive but 
statistically 
insignificant 


Negative but 
statistically 
insignificant 


- - 
22 OECD countries 
1970-1990 - Panel 


data methods 


Adsera, 
2004 


Total 
fertility rates 


- Positive - - - 
28 OECD countries 
1960-1997 - Panel 


data methods-  


D’Addio 
and Mira 
d’Ercole, 
2005 


Total 
fertility rates 


Positive Negative Positive - - 
16 OECD countries 
1980-1999 - Panel 


data methods 


Hilgman 
and Butts, 
2009 


Achieved 
Fertility at  
age 18-45 


- Negative 
Not 


significan
t 


- - Positive 


20 OECD countries, 
1995-2000 waves of 
European or World 


Value Surveys – 
cross-sectional 


multilevel approach 


Kalwij, 
2010 


Timing of 
birth 


Completed 
family size 


No effect 


No effect 


Not 
included 


- 


Positive 


No 
significant 


effect 


No effect 


Positive 


Not 
included 


16 European 
countries - Event 
history analysis 
Information on 


fertility history from 
the European Social 


Survey 2004 


Luci and 
Thévenon, 
2011 


TFR 


Tempo-
adjusted 


fertility rates 


Positive Negative - Positive Negative Positive 
OECD countries 


1982-2007 – Panel 
data methods 
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Table 5:  A positive effect of family-friendly policies on fertility 


Impact measured in number of children per women 


 


Estimates measure the impact on TFR in D’Addio and Mira d’Ercole and in Luci-Thévenon . TFR by number of children is used 
by Gauthier-Hatzius. Kalwij estimates the impact of policies on the probability to have children (conversely to be childless) and 
on achieved fertility at age 36-40. Higelman-Butts estimate policies’ impact on cross-sectional number of children ever born for 
women aged 18 to 45 years. 


The results of these studies are quite diverse but some general conclusions can be drawn 
up. Cash transfers seem first to have a positive effect on the TFR, although most of their 
impact may be due to a “timing” effect, households being therewith encouraged accelerating 
the births of children and especially those of a first child. The influence of leave entitlements 
is more controversial while the rare studies considering the incidence of spending and 
coverage of childcare services suggest a positive impact of leave entitlements on fertility 
rates and on completed family size in particular.   
 
 
Implications 
 
Policy can affects fertility patterns in different ways (Philipov et al., 2009, and Speder and 
Kapitany, 2010). First, they may help households fulfill their fertility intentions by reducing the 
direct financial cost to parents or by reducing the indirect cost of children by relaxing the 
constraints that adults face in combining work and family. Second, reducing the costs of 
children may influence preferences on family size. However, for this to occur, policy support 
has to be sufficiently comprehensive and consistent over time (Thévenon and Gauthier, 
2010).  
 
Cash, fiscal and in-kind supports have been introduced and developed at different times in 
OECD countries and serve a variety of family policy objectives. Often, family policies were 
not specifically introduced to address fertility concerns. Nevertheless, family benefits can 
influence fertility behavior as they reduce the direct and/or indirect costs of having children. It 
is frequently impossible to disentangle effects that specific policies on fertility may have, as 
often only aggregated information is available or policies have not been in place long enough 
for their effect to be measures. In general, the empirical evidence seems to suggest that 
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while family benefits do significantly reduce direct and indirect costs of children, their effect 
on fertility per se is limited. Cash benefits can be shown to have an effect on the timing of 
births, but their effect on the final fertility choices of individuals is rather contested. 
Furthermore, policies encouraging a cessation or interruption of work at childbirth are found 
to restrain fertility, in particular long durations of leave payments. However, empirical 
analysis also suggests that reconciliation policies generate positive fertility responses, in 
particular maternity leave, flexible parental leave schemes and area-wide childcare 
coverage.  Consequently, it seems that a “coherent” mix of family policies, supporting a 
combination of family and work in a comprehensive way, encourages fertility. For example, 
parental leave schemes encouraging women to return back to work soon after childbirth are 
to be accompanied with a comprehensive provision of child care infrastructure for young 
children under the age of three. 
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To test this transition mechanism, we consider Todd (1982) historical classification of
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and the design of pension systems is robust to testing for alternative explanations, such


as legal origin, religion, urbanization and democratization of the country at the time of


their introduction. Interestingly, historical family types matter for explaining the design


of the pension systems, which represents a persistent feature, but not their size, which


have largely changed over time


Keywords: culture; institutions; historical evidence.
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1 Introduction


Institutions matter for economic development and growth.1 A recent literature has em-


phasized the impact of pre-existing legal, political and economic institutions on economic


development, income inequality, labor force participation of household members, living


arrangements and even fertility decisions (see, among the others, Putnam, 1993, Tabellini,


2008 and 2009, Fernandez and Fogli, 2009, Guiso et al., 2006). Whether these historical in-


stitutions affect social-economic outcomes through their impact on current institutions or


through a less tangible, cultural transmission process is instead less understood (Tabellini,


2009).


In this paper, we focus on the role of what is arguably the primal institution: the fam-


ily. We emphasize the economic relevance of the historical patterns of the within family


organization. The organization of the family structure includes the relation between par-


ents and kids, from their childhood till their parents’ old age; the relation among siblings,


for instance vis-a-vis the inheritance from their parents; and the relation between the fam-


ily as a unit and the society at large. These primal aspects of the family organization can


be transmitted over time, codified in the law, or even embedded into newly born economic


institutions. Our point of departure is that when the family is substituted in one of its


economic roles by a new institution, the economic organization that was prevailing within


the family is likely to be adopted by the new-born institution. To study this transmission


mechanism from family culture (or organization) to economic institutions, we concentrate


on the impact of the family structure on the design of the most widely spread welfare state


program in the world: the public pension system.


Before the introduction of public pension systems, which largely occurred between the


beginning of the XX century and the aftermath of world war II, families were almost the


unique providers of old-age security for their elderly members. However, the organization


of the within-family insurance system largely differed across regions and family types.


For instance, while in some countries, such as England, kids had no legal obligation to


support their parents, in France, they were morally, but also legally reliable for their


elderly parents’ health and economic situations (see Twigg and Grand, 1998). In the


latter families, parents could hence rely on their offsprings for complete old age support,


to an extent that of course depended on their own and on their kids’ economic conditions.


In the former case, instead, upward vertical support (from the kids to their parents)


was less common, and effectively consisted of a safety net, whenever parents fell into


1See, among the others, the seminal works by Acemoglu et al. (2001), North (1990), La Porta et al.


(1997).
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poverty. Our goal is thus to understand to what extent the principles governing the


family organization have influenced the design of pension systems since their introduction,


shaping those fundamental characteristics that are still present in the current systems, and


that differentiate them across countries. Did the initial design of pension systems mirror


the within family organization? Did countries characterized by families providing strong


vertical support in old age favor the emergence of earning-related insurance schemes that


replace a large share of the workers’ previous wage? And did countries characterized by


weak children responsibility for the old age consumption of their parents endorse flat-rate


pension schemes providing only a safety net to the elderly?


To give an answer to these fundamental questions, we first build a simple two-periods


OLG model to analyze the link between the structure of family and the design of pensions.


We analyze two family structures characterized by weak and strong family ties, and hence


by different within family organizations. We consider two economic and demographic


scenarios. In an "old regime", family members lived close to one another and the cost


of providing resources to the elderly was small. In a "new regime", arising for instance


from industrialization, urbanization and similar processes, which induce nuclearization of


the family, family members tend to be more spread out geographically, and the cost of


transferring resources to the elderly increases. Our model shows that, in the "old regime",


individuals in societies characterized by weak family ties are more likely to save than


those in strong family ties. In the "new regime", pensions are more likely to emerge under


weak rather than under strong family ties. However, if they emerge, pension systems are


more comprehensive and generous in societies with strong family ties, where they come to


substitute the kids to old parents family transfers. Also in societies with weak family ties,


pensions reflect the pre-existing family organization and thus only provide a safety net.


To test the predictions of our model on the initial design of pension systems, we con-


sider a historical analysis of family structures. We use Emmanuel Todd’s classification of


medieval family types (Todd, 1983) to analyze how the different types of within family


organizations shape the fundamental characteristics of the initial design of the different


pension systems, which are still present in the current systems. We classify four family


organizations in four types - absolute nuclear, egalitarian nuclear, authoritarian, commu-


nitarian - delivering a complete picture of the family relationships in each region of the


world since medieval era, which proved to be persistent over time. In particular, absolute


nuclear families (dominating in Anglo-Saxon countries, Holland and Denmark) feature a


high degree of within family independence — both for parents in their inheritance decisions,


and for their children — and thus present weak family ties, as opposed to the other types
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of families.


Our empirical findings suggest that in countries where absolute nuclear families prevail,


pension schemes act mainly as a flat safety net. To define the design of the pension


system, we consider replacement rates, which measure the ratio between pension benefits


and labor income prior to retirement, for different income levels. If a pension system


replaces a constant proportion of the workers’ income, these replacement rates will be


roughly constant across income levels. On the other hand, they will widely differ - being


higher for low-income workers, if the pension system acts as a safety net. 2


This link between the family type and the design of pension systems is robust to


including several other variables, which may constitute alternative explanations of the


introduction of the pension systems, such as legal origin, religion, urbanization and de-


mocratization of the country at the time of the introduction, the current GDP, share of


elderly in the population, electoral rules and forms of government. Interestingly, historical


family types matter for explaining the design of the pension systems, which constitutes a


persistent feature, but not their size, which has instead largely changed over time.


A simple comparison may help to appreciate the relevance of the family organization


in shaping the design of pension systems. Consider four, geographically closed countries


characterized by the same (Scandinavian) legal origin, such as Denmark, Finland, Norway


and Sweden. According to Todd classification, Norway and Sweden featured authoritarian


families, Finland was characterized by a communitarian family structure, while Denmark


was based on absolute nuclear families. Also the design of their pension system differs.


With a ratio of the pension replacement rates across income levels (respectively at 75%


and at 150% of the average wage) equal to 1.6, and an average replacement rate of 54%, the


weak-family-ties Denmark stands out for its safety net like, highly redistributive pension


system. Norway and Sweden also have somewhat redistributive (their ratio of replacement


rates across income being respectively 1.25 and 1.09), but more generous systems, with an


average replacement rate equal to 65.1% and to 68.2%. On the other hand, Finland, which


is characterized by a communitarian family structure, features a perfectly Bismarckian


pension system (the ratio of replacement rates across income is equal to 1), with an


average replacement rate of 78.8%.


A recent literature has analyzed the role of the family as a primal institution affecting


2As we will explain in section 3.2, pension schemes with an earnings-related formula are typically


referred to as "Bismarckian" systems, while flat-rate ones as "Beveridgean" systems. See Disney and


Johnson (2001), Conde-Ruiz and Profeta (2007), OECD(2005) for a classification of current pension systems


according to their redistributive design and Conde-Ruiz and Profeta (2007), Koethenburger et al. (2008)


for political-economy explanations of their different nature.
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economic outcomes, and its role of intergenerational transmission of culture. For instance,


Alesina and Giuliano (2007) claim that the strength of family ties represents a fundamen-


tal cultural trait shaping economic behavior and attitudes. They elaborate a measure of


culture based on family relationships and quantify its role in explaining important eco-


nomic variables, such as the amount of home production versus market activities and the


role of women. A previous argument by Reher (1998) also pointed out that family ties help


explaining living arrangements and geographical mobility of young generations. Indeed,


the link between family types and individual economic behavior dates back to Banfield


(1958), who first used the term "amoral family" to describe the social and cultural en-


vironment that was shaping individual decisions in a small village in the south of Italy.


More recently, Duranton et al. (2009) used Todd’s (1983) medieval age family structures


to explaining regional differences in economic outcomes. Algan and Cahuc (2007) shows


that family culture is responsible for cross-country heterogeneity in employment rates.


Alesina et al. (2010) argue that in cultures with strong family ties individuals are less


mobile and prefer more regulated labor market while weak family ties are associated with


more flexible labor markets, which then require higher geographic mobility of workers to


be efficient.3 All these papers consider the family culture to be persistent over time. Bisin


and Verdier (2001) and Tabellini (2008) endogenize this cultural transformation mecha-


nism by showing how rational, altruistic parents may optimally choose to transmit their


family values to their children.


The link between family relations and welfare systems has also received a recent at-


tention, mainly by sociologists. Focusing on Europe, Esping-Andersen (1999) argues that


where family ties are stronger, social risks are more internalized in the family by pooling


resources across generations. Other authors have stressed the impact of gender culture on


the welfare state (Lewis, 1992) and the role of Christian religion in European welfare state


(Daly, 1997). Coleman (1988) argues that family ties can strengthen the support received


by young generations from the old while, at the same time, representing an obstacle for


innovation and new ideas. Finally, Pfau-Effinger (2005) emphasizes the link between cul-


ture and welfare state policies, as she argues that welfare state policies differ according to


the underlying cultural model of the family, and to how much importance is attributed to


3The impact of cultural factors on individual economic decisions is also analyzed in Guiso, Sapienza


and Zingales (2006), who, after providing a definition of culture (“those customary beliefs and values that


ethnic, religious, and social groups transmit fairly unchanged from generation to generation”), analyze as


a specific example the impact of religion or ethnic origins on trust and on preferences for redistribution.


See also Fernandez (2007) for a survey of some of the recent empirical studies on the effects of culture on


economic outcomes.


6







the family for the production of welfare.


This paper is also related to a recent literature on the origin of welfare. According


to several authors (for a discussion, see Caucutt, Cooley and Guner, 2007, and Cutler


and Johnson,2004), Pay-As-You-Go pension systems that feature intergenerational trans-


fers from workers to retirees were introduced in the western world around the period of


urbanization. The rationale for the creation of a public transfer system was the rapid


change from the existence of an extended family living in the same house to smaller fam-


ilies dislocated in many different places, due to the urbanization. In this new setup, kids


were unable to look after their parents providing for their old age needs and new forms


of insurance had to be introduced. Yet, this general theory has hard time matching the


timing of the urbanization process with the introduction of social security systems (see


e.g., Lindert, 1994, and Perotti and Schwienbacker, 2007). Our relation between family


types and the initial design of the social security system instead does not rest on a specific


date for the introduction of social security.


The paper is organized as follows: section 2 explains the model, section 3 presents a


historical perspective on family ties drawing on Todd’s classification, and discusses the


origins of pension systems and their design; section 4 describes our econometric analysis


and results and section 5 concludes. Proofs are in the Appendix.


2 The Model


We introduce a simple two-periods OLGmodel to analyze the link between family structure


and pension design. We consider two stylized family structures: strong and weak family


ties. These two structures differ in the rules, which define within-family property rights,


sharing of resources and degree of insurance. We also introduce two different scenarios.


In an initial "old regime", family members and relatives tend to live close to one another.


Hence, while family may feature weak or strong ties, the cost of looking after a family


member (i.e. the elderly) is relatively low. We then consider a "new regime" driven for


instance by industrialization, urbanization and similar processes, in which a nuclearization


of the family has occurred, and looking after the old has become more costly for both weak


and strong ties families.


The next section introduces a description of these two family structures. The main


economic decisions taken within the family for these two family types in the "old regime",


and the collective decision over pension systems are examined in the next section. An


analysis of these decisions under the "new regime" follows.
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2.1 Strong and weak family ties


At each time  two generations of equal size are alive: adult and old. We consider a simple


utility function that is linear in consumption . An individual born at time  has the


following utility function



¡
  



+1


¢
=  + +1 (1)


where the superscripts indicate the generation (adult, old) and subscripts refer to the time


period.


Adults earn a constant income  and may save to increase the (family or individual)


resources in old age. During a fraction  of their old age, individuals enjoy high returns


from savings, equal to (1 + ), while during a fraction (1 − ) the returns are low and


equal to (1+), with   . It is convenient, but not crucial, to assume that 1+ = 0.


Thus, the average returns from savings are (1 +) = 
¡
1 +


¢



Old individuals do not work. They obtain the returns from their savings, and may


receive a pension. Consumption in old age is given by +1 = 
+1


+(1− )+1where



+1


and +1 are old age consumption respectively in the high and low returns state.


If a pension system is in place, adults pay a proportional tax   on their income,


and these revenues are used to provide pension benefits to the elderly. Pensions are


distortionary, as captured by a parameter   0. The PAYG pension system is budget-


balanced:


 = (1− )  (2)


Economic decisions are taken within the family. We consider two different family types.


In families with strong ties, all the resources obtained by the two generations of individuals


are pooled within the family, under the direct control of the adults. Total resources of the


two generations at time  are used to finance the family consumption and the savings:


(1−  ) +  + −1 (1 +) =  +  +  (3)


Old individuals have no property rights on these resources, and thus also on the income


that they may contribute to provide, such as savings and pensions. Adults have a moral


(or perhaps even legal) obligation to provide an adequate level of consumption to the old,


irrespective of their contribution to the family resources. We capture this obligation by


imposing a constraint on the old consumption:


 ≥  ( = ) (4)


Hence, regardless of the state of the economy (that is, whether the returns on savings


are high or low), adults have to ensure a (large) percentage  of their income to the old
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family members. This is to capture the idea that in family with strong ties, adults have


to guarantee to their parents a high standard of living, which is similar to their own.


Families with weak ties feature a different structure. No pooling of resources takes


place among family members and old have property rights on their savings and pensions.


However, the adults still have a moral (or legal) obligation to keep each old family member


above a subsistence consumption level, , with   1, if the old does not have enough


resources. This limited degree of within family insurance is represented by the following


constraint on the individuals’ consumption:


 ≥  ( = )


Finally, for both weak and strong family ties, we assume that adults have to provide


themselves at least with a subsistence consumption level,  ≥ , and thus have to refrain


from saving all the available resources for future consumption. Notice that, in absence of


this constraint, this extreme (saving) behavior may arise under some specifications, due


to the linearity in the utility function.


To capture the idea that in families with weak ties the adults only provide a safety


net, whereas in strong families they share consumption more evenly among the family


members, we assume that  ≤ min( ).
To characterize the emergence of a pension system, we consider that the introduction


of the system is decided upon by the current adult generation, and that the system has


to be supported by all future generations of adults.


In the following sections, we analyze the economic decisions taken in families with


strong and weak ties in the old and in the new regime. We also examine the collective


decisions over the pension system.


2.2 The "Old Regime"


2.2.1 Strong family ties


In the "old regime", adult individuals living in families with strong ties have control


of the common pool of family resources. They decide how much to save, and how to


share consumption across family members, and there is no transaction cost in transferring


resources to the elderly. Saving amounts to reduce the resources in the period when the


adults have control over the consumption decision, in order to increase the family pool of


resources in the next period, when they are old and have no property rights. It is easy


to see (see Proposition 1 below) that, regardless of the return on the savings, adults have


no incentive to save, and hence  = 0. As all the current family resources are used to
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finance current consumption, the adults will maximize their own consumption subject to


the constraint at eq. 4 that characterizes a strong family.


Proposition 1 In absence of transaction costs in providing resources to the elderly (the


"old regime"), a strong family features no savings,  = 0 and the adults oppose the


introduction of a pension system,  =   = 0.


In strong families, the existence of a common family pool of resources managed by the


adults limits their incentive to save for the future. In this environment, a pension system


is not supported. In fact, its introduction would amount to tax the adults by an amount


  and to provide back resources to the old equal to  = (1 − ) . For any positive


level of distortion,   0, pensions are thus opposed.


2.2.2 Weak family ties


When family ties are weak, there is no pooling of resources and every generation has


property rights on its own income. Adults only have a moral obligation to keep elderly


family members at a subsistence level of consumption equal to 


It is convenient to consider first what happens in absence of a pension system. Unlike


in strong families, in this environment adults have more incentives to save for old con-


sumption, since (i) they have property rights on their savings, and (ii) they will only be


guaranteed a minimum subsistence level from their offsprings, if they reach old age with


no resources. Due to the linear utility function, their saving decision will be binary. If


they choose to save, adults will transfer into old age all their disposable income, consisting


of their adult income, , net of the transfers to the old members of their family and of


their own subsistence consumption. When old, in good times, they will use their savings


to consume, and will rely on the subsistence family transfers in bad times only. If instead


the adults prefer not to save, they will consume all their disposable income, and they


will always rely on the subsistence family transfers in old age. The following proposition


characterizes the equilibrium of the economy.


Proposition 2 In absence of transaction costs in providing resources to the elderly (the


"old regime"), the following equilibria may arise:


• If   
1−− , a weak family features no savings,  = 0 and the adults oppose the


introduction of a pension system,  =   = 0.


• If   
1−− , a weak family features positive savings,   0 and the adults still


oppose the introduction of a pension system  =   = 0
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In weak families, for high values of the return rate , the existence of within family


property rights induces the adults to remain at subsistence consumption and to save. These


savings increase their old age consumption in the good states. In the bad states, instead,


the elderly have to rely on the transfers from their offsprings to reach the subsistence level


of consumption. For low values of the return rate , instead, the adults will choose not


to save.


In both cases, a pension system fails to be supported. In fact, not only the pension


system is distortionary, but its introduction amounts for the adults to transfer resources


to the elderly in every state of the world (rather than in the bad state only), and therefore


either reduces the amount of resources available for the savings (when   0) or their


consumption when adults (when  = 0).


2.3 The "New Regime"


In the initial "old regime", families were assumed to be geographically concentrated, with


family members living close to one another — if not together. Hence, the cost of looking


after the old was relatively low, although in different families (weak or strong) adults were


required to perform different roles.


In this section, we consider the economic decisions by these two families in a "new


regime", due for instance to industrialization, urbanization and similar processes, which


imposed an exogenous nuclearization of the family. We characterize this "new regime"


with two crucial elements: (i) an exogenous increase in the cost of providing resources to


the elderly, due for instance to the increased geographical distance between the adults and


their parents, so that every unit of consumption provided to the elderly costs 1+ to their


offsprings; and (ii) the acquisition of property rights over their savings by the elderly in the


strong families, due again to a possible geographical separation among family members.


The moral obligation by the adults towards their parents — and hence the family culture


— remains however unmodified.


2.3.1 Strong family ties


This "new regime" may cause large adjustments in the internal organization of strong


families. Strong families may continue with their organization, and just choose to pay


the higher cost of providing resources to the elderly; or the adults may exploit the newly


established property rights over their savings, and choose to save for old age. Even more


importantly, changes may occur to the adults’ preferences over the introduction of a pen-


sion system, which may become a good substitute for private transfers to the elderly. The
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proposition below summarizes the economic decisions taken in a strong family during the


"new regime", and the collective decision over the pension system.


Proposition 3 In presence of transaction costs in providing resources to the elderly and


of property rights of the elderly (the "new regime"), the following equilibria may arise:


• If   
1−−(1+)  a strong family features no savings,  = 0. Adults support the


introduction of a pension system  =   (1− ), with   =

1− , if and only if


  
1− 


• If   
1−−(1+)  a strong family features positive savings,   0. Adults support


the introduction of a pension system  =   (1− ), with   =

1− , if and only if


  
1− − 


1+


For low rate of returns , although saving for old age consumption has now become


an option for the adults, who have acquired property rights in old age, they choose not to


save. In this case, the adults may just have to bear the higher transaction cost of providing


resources to the elderly. Alternatively, if this cost is high and/or the pension system is


sufficiently efficient, i.e., if  (1− )  , they prefer to delegate the support of the elderly


to a pension system. In this case, the public pension system will perfectly resemble the


family transfer, as  =   (1− ) = .


For high values of the return from savings, , adults in strong families choose to remain


at subsistence consumption when adult and to save to increase their old age consumption.


The adults will provide this subsistence consumption to the elderly. However, if the


transaction cost is high and/or the pension system is not very inefficient, i.e., if  

1− − 


1+
, the adults will choose to delegate even this minimal support of the elderly to


a pension system, which would provide  = . Notice that a pension system is more


likely to be introduced when savings are positive.


2.3.2 Weak family ties


In the "new regime", the cost of providing consumption to the elderly, when their savings


are not sufficient to reach the subsistence level, increases. Nevertheless, weak families may


continue with their organization. Adults may save for old age consumption and pay the


higher cost when they need to provide resources to the elderly. Alternatively, for low rate


of return, they may choose not to save and to rely on their kids for subsistence level of old


age consumption. However, if the transaction cost is large (relatively to the inefficiency
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of the pension system), the adults’ preferences over a pension system, which has become


a better substitute for private family transfers, may change and pensions be supported.


The next proposition summarizes the economic decisions taken in a weak family during


the "new regime", and the collective decision over the pension system.


Proposition 4 In presence of transaction costs in providing resources to the elderly and


of property rights of the elderly (the "new regime"), the following equilibria may arise:


• If   
1−−(1+)  a weak family features no savings,  = 0. Adults support the


introduction of a pension system  =   (1− ), with   =

1− , if and only if


  
1− 


• If   
1−−(1+)  a weak family features positive savings,   0. Adults support


the introduction of a pension system  =   (1− ), with   =

1− , if and only if


  
1− − 


1+
.


As before, for low values of the return rate , the adults choose not to save, since


savings will not provide enough resources in old age. They may thus have to bear the


higher transaction cost of providing resources to the elderly. Alternatively, if this cost


is high and/or the pension system is sufficiently efficient, i.e., if  (1− )  , they will


delegate the support of the elderly to a pension system.


For high values of the return rate , the adults may prefer to remain at subsistence


consumption, and to keep at this level their family members, but to save to increase their


old age consumption. However, if the transaction cost is high and/or the pension system is


not very inefficient, i.e., if   
1− − 


1+
, they may choose to delegate even this minimal


support of the elderly to a pension system. In both cases, the public pension system will


completely resemble the subsistence level family transfer as  =   (1− ) = .


The analysis of the family organization in the "old" and "new" regime for the strong


and weak families provides interesting insights. Not surprisingly, adults living in weak


families are more likely to save, due mainly to the better property rights that they enjoy


on their savings in old age. In both cases, no pension system emerges under the "old"


regime. Pension schemes may instead be introduced under the "new" regime, in both


family structure, due to the increased cost of looking after the elderly. Figure 1 summarizes


the results for the new regime. For a given family type, pensions are more likely to emerge


when adults choose to save for their old age consumption, thereby suggesting that pensions


represent a good alternative to private savings. When comparing across family types, figure


1 shows that, for a given saving behavior, pensions are more likely to be introduced in
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weak families, but they are less generous. This is because in strong families, adults have


a moral obligation to ensure a (large) share, , of their income to the elderly, whereas in


countries with weak families the adults’ obligations are limited to the subsistence level ().


3 Historical perspectives on family ties and pension system


design


3.1 Family types


Characterizing the internal organization of the family, the relations between parents and


children, among children and between the family and the society at large, represents a


difficult task. A recent literature (see Alesina and Giuliano, 2007) has used survey data


on individual responses to questions on the relevance of the family, on the time spent with


relatives, and on living arrangements to provide a quantitative measure of these family


ties. Yet, while current relations within and across families are certainly shaped by cultural


factors, they are also largely influenced by the incentives provided by economic and legal


institutions, such as labor market regulations, tax code and the welfare state. To be able


to study the primal effect of the family organization on the initial design of the welfare


state, we thus need to use measurements of the family organization dating back to periods


prior to the introduction of welfare state policies. A historical classification of family ties


is in Todd (1983), who used historical monographs sometimes dating back more than 500


years, to compile a geographical mapping of family ties. We consider four family types


(see figure 2):


- Absolute nuclear families are characterized by (i) non-cohabitation between parents


and adult children (children typically leave their family after their adolescence, form their


own family and become independent); (ii) lack of stringent inheritance rules; and (iii)


exogamous marriage relationships. These families nurture individualism. Every person


is independent, and has to rely mainly on his/her own effort. This clearly implies total


independency of children from their parents, and viceversa. The choice of taking care of


old-age parents becomes a subjective decision, rather than a generalized, codified value.


As parents have no obligation to support their adult children, kids may in turn also choose


whether to take care of old parents or not, and to what extent. Anglo-Saxon countries,


Holland and Denmark belong to this group;


- Egalitarian nuclear families feature (i) no cohabitation of parents and adult children,


(ii) exogamy, but (iii) the independence among generations is weaker than in the previous


case. In fact, more precise inheritance rules are typically in place, based on the principle
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of equality among siblings. This family welfare context favors the emergence of ideologies


of “universalism”, which recognize the value of equality, often in contrast to individualism.


Egalitarian families encourage the persistence of stronger relations between parents and


children. Moreover, to the extent that parents have a (moral or legal) obligation not to


favour a kid over the others in their inheritance decisions, all children become equally


responsible for their old-age. Mediterranean countries (France, Italy, Spain, Greece),


Portugal, Romania, Poland, Latin America (apart from Cuba) and Ethiopia are in this


group;


- Stem or authoritarian families are based on cohabitation of parents and adult children


(sons typically remain in their parents’ home and are subject to a vertical hierarchical


structure). Rules and social norms are strongly transmitted from one generation to the


other. This strengthens family ties. However, the principle of equality is typically not


recognized in inheritance rules. Germany, Austria, Sweden, Norway, Czech Republic,


Belgium, Luxembourg, Scotland, Ireland, Japan, Korea, Israel and Gitans populations


are characterized by this family structure;


- Communitarian families are also based on cohabitation, but they affirm equality


among siblings in inheritance rules, which reduces individualism and reinforces family


ties. This system was in place in Russia, Yugoslavia, Slovak, Bulgaria, Finland, Hungary,


Albania, Baltic republics, Centre of Italy, China, Vietnam, Cuba, Indonesia and India.


Todd historical classification of family types is simple, but, at the same time, it captures


those aspects of the intergenerational family organization that are crucial to understand


the different incentives for the early design of the pension systems. In communitarian


and, to a lesser extent, in egalitarian nuclear families, children have a strong moral (or


even legal) obligation to support their parents in old age, while this feature is somewhat


less present in authoritarian families and almost absent in absolute nuclear families. To


relate this historical classification to the current literature on family culture, we compare


it to the analysis of family ties in Alesina and Giuliano (2007). They use three individual


questions from the World Value Survey: (i) How family is important in life? the answer


ranging from 1, "very important", to 4, "not at all important"; (ii) Choose between A


(corresponding to the score of 0): “Regardless of what the qualities and faults of one’s


parents are, one must always love and respect them” and B (score equals 1): “One does


not have the duty to respect and love parents who have not earned it by their behavior


and attitudes”; (iii) Choose between A (score equals 0) “Parents’ duty is to do their best


for their children even at the expense of their own well-being” and B (score equals 1)


“Parents have a life of their own and should not be asked to sacrifice their own well-being
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for the sake of their children”. To compare their current measures of family ties based on


these questions with Todd historical classification we estimate the following simple model:


 = +1+2 +3+4+


where  is the score attributed to the answer that individual  gives to each of the three


questions (respectively in column 1,2 and 3),  is a set of individual controls (age, age


squared, income, education, political views) and absolute nuclear families is the excluded


category of family types. Table 1 shows the correlation between Todd (1983) and Alesina


and Giuliano (2007) classifications. Todd classification plays no role in explaining current


responses on the importance of the family (column 1). However, stronger (current) kid-


to-parents links (see column 2) are associated with egalitarian nuclear and communitarian


families as compared to absolute nuclear families. Finally, column 3 describes the down-


ward vertical ties from parents to kids, where authoritarian and communitarian families


are characterized by the prominent role of the parents.


3.2 The design of pension systems


In the western world, public pension systems were initially introduced between the end of


the XIX century and the end of World War II. Besides their financing method - PAYG,


FF or mixed- ever since their introduction, pension systems have largely differed in their


design, generosity and coverage. The two polar cases are represented by the so-called


Bismarckian and the Beveridgean systems4. A Bismarckian scheme covers all the workers,


who have contributed to the system throughout their working life, and provides them with


a pension benefit that is strictly related to these contributions, and typically replaces a


large share of the workers’ previous wage. The replacement rates, i.e., the ratio of post-


retirement pension benefits to pre-retirement earnings, are thus approximately constant


across individuals of different incomes, and the system entails no intragenerational redis-


tribution. Beveridgean systems have instead more universal coverage; they still base their


financing on social security contributions, but typically the pension benefit do not replace


a large share of the worker’s previous wage. In fact, in Beveridgean systems, contributions


are proportional to earnings but benefits are almost flat. As such, they mainly constitute


a safety net that ensures enough retirement income to low-income workers to cover their


4The names “Bismarckian” and “Beveridgean” date back to the origin of the social security system in


Germany and to the alternative system proposed after some decades by the Beveridge report in the United


Kingdom respectively. In the first social security system, created in Germany by Bismarck in 1881, benefits


were earning-related. The Beveridge report, published in 1942 in the UK, introduced the alternative idea


of a minimum system, i.e., a system with flat-rate benefits for qualified retirees.
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pensions wage, while providing a low replacement of their pensions wage to middle and


high income workers; thus, intragenerational redistribution is large.


To measure the design of the pension system, we thus consider the evolution of the


replacement rates across individuals of different income groups. Large differences in the


replacement rates — with high values for low-income individuals and viceversa — identify


pension systems that only act as a safety net, and should thus be associated with small


family ties; and viceversa for constant replacement rates. As discussed in the next section,


we only have current measures of the replacement rates — namely around the year 2000.


Hence, for some countries, such as Germany, more than hundred years have passed since


the initial design of the pension systems. Fortunately, this design has been rather persistent


over time. In fact, while the size of pensions changes rapidly over years, depending on


the economic and political circumstances (see Galasso, 2006), the redistributive design has


been proved to be much more stable. For instance, the United Kingdom is still an example


of a flat-rate pension system, while Germany, Italy and France have remained earnings-


related. For a sample of 20 OECD countries, Krieger and Traub (2008) find no significant


evidence of a change in the intragenerational redistribution in PAYG systems. Some


examples suggest that each scheme is even accentuating its original design: Bismarckian


systems are becoming more Bismarckian and analogously for Beveridgean schemes. Italy,


for instance, has implemented reforms which have accentuated the earning-related design,


by shifting from a defined benefit formula of calculating pensions to a notional defined


contribution one, which implies a full link of contributions and benefits, thus entailing


almost no intragenerational redistribution. On the opposite, in the last few years the


UK program has become even more redistributive: rich individuals may ‘contract out’ of


the public system and enjoy a reduction of the contribution rate, while the State Second


Pension (S2P) scheme introduced in 2002 implies a particular attention to the level of


pension that represents a safety net.


3.3 Alternative determinants of pension design


Our simple model at section 2 highlights the existence of a transmission mechanism from


pre-existing family organizations to the original design of pension systems. Pension sys-


tems were introduced to provide old-age support, which was previously provided within


the family, and they were designed to mirror the same organization that was prevailing


within the family. Hence, where families characterized by weak ties among generations


and strong independence within the family, such as Todd absolute nuclear families, prevail,


pension systems provide only a basic safety net, but they are not compelled to ensure a
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complete provision of the elderly retirement income.


Besides family organizations, there may be alternative determinants of the origins and


main features of the welfare state, and alternative mechanisms of transmission from pre-


existing contexts to the welfare state. The literature has so far focused on the role of


religion, democratization, urbanization and legal origins. Flora (1983, 1987) argues that


the welfare state was born under the process of secularization, i.e. the decline of religion


on human conduct, and the influence of Protestantism. When religion institutions lost


their dominance over society and in non-religious roles, and people reduced their religious


practices and beliefs, the state replaced the church in the “public” spheres. Protestantism


favored the development of the welfare state, in opposition to Catholicism since the former


encouraged the mobilization of lower income levels into mass politics and reduced the


power of the church into the public sphere, while the latter continued to be dominated


by the conflict between state and church.5 This contrast between the Protestant and the


Catholic countries helps also to explain the differences in timing and quality (such as the


level of centralization and the degree of state intervention) of the welfare states.6 Since


the diffusion of religion has proved very persistent, this original effect may continue to


shape current welfare state systems.


Democratization may represent an alternative mechanism. According to the modern-


ization theory (Lipset, 1959), the introduction of the welfare state was due to the growing


needs for social policy, social and economic equality and security, created by the industri-


alization. In urban, richer societies, the demand for welfare state increases. Moreover, the


process of economic modernization promotes also the foundation and the consolidation of


democracies.7 In democracies, poor individuals take part in politics and, as a consequence,


policies favouring these individuals and promoting equality, such as redistributive policies


and welfare state emerge (Acemoglu and Robinson, 2006; Boix, 2003). Thus, democratic


5The relation between religion and in general socio-economic transformations was first identified by


Weber (1905), who linked the Protestant Reform to the modern capitalism. Guiso et al (2003) find that


religious beliefs, especially Christian religions, are associated with growth enhancing economic reforms.


See also McCleary and Barro (2006).
6Recently, van Kersbergen and Manow (2009) reconsider the role of Protestantism, and show that


Reformed Protestantism substantially delayed and restricted modern social policy, while the Lutheran


state churches positively contributed to the introduction of social protection programs. They also argue


that the interaction between religion and electoral rules produced the different political class coalitions


sustaining different welfare regimes.
7Notice that the interaction between modernization and democratization is a two-way relation and it


is difficult to know the correct direction of causality: economic development favors democracy, but also


stable democracies would entail economic growth.
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countries tend to have larger welfare states.


Legal origins may also shape the pre-existing context in which pension systems were


introduced. According to La Porta et al (1997) legal origins are a good proxy for financial


development. As argued by Pinotti (2009) more financial development implies less PAYG


social security and viceversa, thus establishing a causal relationship from pre-existing legal


origins and the size and features of the pension system (see also Perotti and Schwienbacher,


2007).


Finally, as argued by Persson and Tabellini (2004), the size of old age security may


also depend on electoral rules (majoritarian/proportional) and forms of government (pres-


idential/parliamentary). In particular, presidential regimes tend to induce smaller public


sectors, while proportional elections lead to higher, but less targeted government spending,


and to larger budget deficits.


In the next section, we will test the validity of the transmission mechanism running


from family types to pension’s design compared to these alternative channels.


4 The Empirical Analysis


4.1 Empirical strategy


We aim to test the effect of the pre-existing family organization, in particular its ver-


tical kids-to-parents transfer structure, on the initial design of pension systems around


the world. To characterize the different family organizations, we consider Todd classifi-


cation described at section 3.1 for a set of 85 countries, as shown at figure 2. We use


different measures to identify the initial design of the pension system. Since Bismar-


ckian systems provided high replacement rates that are constant across income groups,


while in Beveridgean systems the replacement rates vary widely across income, we identify


the design of the pension scheme with the ratio between replacement rates (the ratio of


post-retirement pension benefits to pre-retirement earnings) at different levels of income.


Higher ratios imply different provision of pension to different retirees, relative to their


previous wage income, and are consistent with a safety net being provided to low-income,


and little replacement being given to the others. We also use a direct measure of the


current replacement rate for an individual with the average wage in the economy. Higher


replacements of his income are associated with more generous pension for the retiree, and


thus indicate that the system provides more than just a safety net. Pension coverage,


defined as the share of population between 15 and 64 years old that is covered by the


pension system, captures the diffusion of the system among the population. A system
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providing only a safety net should have more coverage, and yet being associated to lower


spending. Pension expenditure as a percentage of GDP is also considered as a dependent


variable. For these pension variables, we consider their available data around the year


2000. While the redistributive design of the pension systems has been rather stable since


their introduction, and thus these recent values may be a good proxy for the initial design,


current coverage and pension spending will largely be determined by current demographic,


economic and political processes.


We estimate a simple cross country model:


 = + 1 + 2 + 3+


4 + 5 + 6+ 7 + 


where  is our dependent variable measuring the redistributive design of the pension


scheme (or the size of pension) in country ;  is a dummy variable equal


to 1 if country  features a communitarian family and 0 otherwise; 


a dummy variable equal to 1 if country  has an autoritharian family and 0 otherwise;


 a dummy variable equal to 1 if country  there has an egalitarian


nuclear family and 0 otherwise;  and  are geographical dummy


variables equal to 1 if country  belongs respectively to OECD, Latin America and Africa


and 0 otherwise;  is a set of control variables, which include alternative legal, cultural,


political, economic and demographic determinants that could have affected the design and


the size of the system, and  is the error term. The absolute nuclear family type is thus


the omitted one and our reference family type.


For our dependent variables  we use different measures of design and size of the


pensions: (i) the ratio between the replacement rates of a worker earning one-half of the


average income and the one of a worker earning exactly the average income (repl50_1);


(ii) the ratio between the replacement rate of a worker earning the 75% of the average


income and the one of a worker earning 150% of the average income (repl75_150); (iii)


the replacement rate of a worker earning the average income (replacem1); (iv) the pension


coverage, i.e. the share of population between 15 and 64 years old that is covered by the


pension system, and (v) the pension expenditure as a percentage of GDP.


Figures 3 and 4 show the distribution of our main measures of pensions design,


(repl50_1) and (repl75_150) around the world, suggesting that they vary widely across


geographic areas.


Due to the small number of observations, we run different sets of regressions includ-


ing one of the following control variables, , at a time: legal origins, religion, level of


urbanization, level of democracy, GDP and the share of elderly.
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Our unit of analysis is a country, since pension design varies at country level but is


homogeneous within country. Furthermore, since this design displays a strong persistence


and we are considering the historical family determinants of the current pension, we ab-


stract from the time component and rely on a cross-country analysis. Data availability


limits the number of observations to 55 when we use the replacement rates (repl50_1) and


to 78 when we measure the size of pension.


Data sources are described in the appendix, including the list. Summary statistics are


at table 2.


4.2 Results


Table 3 presents our baseline specification: we regress our measures of the design and size


of pensions on the three types of pre-existing family structures and on the geographical


dummies. Communitarian and egalitarian nuclear families are less redistributive than


absolute nuclear ones for our two measures of the replacement ratio. Using our second


measure, also authoritarian families are less redistributive than absolute nuclear. This


result is in line with the idea that absolute nuclear families capture weak and independent


relations between parents and children in the family, which lead to the design of a pension


system that resembles a safety net. In families that prize independence, and do not tie


the parents’ hands to equal inheritance rules, children do not perceive an obligation to


provide old-age support to their parents, unless perhaps they are in strong need of help.


This idea translates into pensions: individuals only expect to receive from the state a


safety net. When instead children took good care of their elderly parents, the state has


to provide a sufficient pension to replace the individual previous wage income, not just a


safety net. This idea is supported by the level of the replacement rate being positively


related to the strength of the family ties: all other family types enjoy a higher replacement


than countries with absolute nuclear families, indicating that they provide more than a


safety net.


When we turn to the size of pension, as expected, absolute nuclear families are asso-


ciated with a higher coverage, while current pension spending is instead unrelated to the


types of families.


We now enrich our baseline scenario by introducing additional variables to test for


alternative channels to explain the original design of pension systems, or which may influ-


ence both the design of pensions and the family values. We first introduce legal origins,


which, following La Porta et al. (1997) are classified as Anglo-Saxon, Socialist, Germany


and French. Figure 5 shows the distribution of these indicators across the world. By
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comparing figure 2 and 5 we do not see a clear association between the family types and


the origin of the legal system, suggesting that family ties are capturing some inherent


values different from what is expressed by the origin of the legal system. This is confirmed


in table 4, where we include the four dummy variables referring to legal origins in our


baseline specification. When compared to communitarian and egalitarian nuclear families,


absolute nuclear families remain associated with less earnings-related schemes and larger


coverage. Communitarian families have also a higher replacement rate. The Anglo-Saxon


legal origin is associated with less coverage and less pension spending, but it does not seem


to affect the design.8


We then turn to religion, which has also been considered a crucial and persistent


determinant of economic and social outcomes (see section 2.3). We hence need to control


whether religion, rather than the principles underlying family types, is the real responsible


for different pension design across countries. Figure 6 suggests that the diffusion of the


main religions, Catholic, Orthodox, Protestant, Islamic, around the world in 1900 is not


directly associated with the design of pensions. Redistributive pensions are present in


many Protestant countries, but also in the catholic Argentina and Ireland. In table 5, we


control for the relative share of the four religions in the different countries in 1900 (i.e.,


at the period around or before the introduction of the pension systems). We find that


absolute nuclear family are again associated with more redistributive pension schemes than


the other types of families, while religion seems to have no effect on the design of pensions,9


but to be associated with small pension expenditure and coverage in countries with a large


share of Muslims. Similarly, in table 6, an Herfindal index of religious homogeneity is not


significantly associated with the design, while the types of family (absolute nuclear family


as opposed to the others) remain crucial.


In table 7, we include a measure of the level of urbanization of the country at the


beginning of the XX century. While this variable turns out to be associated with the size


of the pensions system in the obvious direction (more urbanization implies more pensions),


it is not significant to explain their design. The types of family instead remain significant.


In table 8, we introduce an indicator of the political environment in the different


countries in 1900. Do the design of system or their size depend on whether countries


were more democratic at the time of the introduction of the system? A higher level of


8This result is in line with the idea that private pensions may be substitute for public pensions when


financial markets are well developed, which is in turn associated with English legal origin.
9Unfortunately, the CIA factbook reports observations only for 49 countries, among those for which we


have the pension data. The coefficient of the family types are less precisely estimated, but point estimates


are in line with the estimates in the previous tables.
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democratization, as captured by the Polity2 indicator10 has no impact on the design of


pensions; as usual, having an absolute nuclear family organization implies a significantly


different design than any other family type, namely a higher redistributive component.


In table 9, we control for current economic and demographic variables, that is, the level


of GDP and the share of elderly in the population. Richer countries have higher coverage,


while more elderly are associated with both higher coverage and more pension spending.11


Current income and aging however do not explain the design of pensions. The type of


family remains significant in all specifications in the usual way.


Finally, in table 10, we control for the electoral rule and form of government. As


expected, countries with majoritarian systems have lower coverage and level of pension


and lower replacement rates than countries with proportional systems. However, having


a majoritarian or presidential electoral rule has no effect on the redistributive design of


pensions, while family types continue to show the same relationships found so far. The form


of government, presidential versus parliamentary, turns out to play no role. Unfortunately,


observations are drastically reduced due to data availability.


To sum up, we have found that the family organization plays a crucial role as primal


determinant of the design of pension systems since their introduction. Instead, legal origin


and religion, which have been extensively suggested to determine other socioeconomic


outcomes, play no role in this case. Similarly, other determinants of the context in which


pensions were introduced, such as the level of urbanization or democratization of the


country at that time, or current variables such as current GDP and the share of elderly in


the population, have also little to say about the design of pensions. Interestingly, some of


these variables turn out to be related to current features such as the size or the coverage


of the pensions, but not to old, persistent characteristics, such as the design. A family


organization based on absolute nuclear families represents the better correspondence to


the design of redistributive pension systems.


5 Conclusions


We have identified the types of family relationships as the ultimate cause of the design


of pension systems and contribute to rationalize its persistence over time. Why family?


Following Todd (1983), family does not depend on climate conditions, geological features,


10This indicator is widely used in both the economic and political science literature on democracy. For


details, see the appendix.
11There is a large literature on the link between aging and the size of social security (see Galasso and


Profeta, 2004, Disney, 2007).
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economic environment. It is impossible to associate it with geographic territories. The


system of latent values embedded in the family has no link with religion or language.


There is nothing pre-determined to the family relationships. In a world, behind the family


there is only the “hazard”.


We have found that absolute nuclear families, where the relations between parents and


children are weak, leads to the emergence of a pension system with flat benefit formulas


and more redistribution across income levels, as compared with the other types of families,


in particular communitarian and egalitarian nuclear. The link between the type of families


and the design of pension systems is robust to the introduction of other historical pre-


existing conditions, such as legal origin, religion, urbanization, democratization.


Besides having a strong historical component, our analysis may shed some light on the


feasibility of today’s pension reforms, by explaining how individuals’ behavior as shaped


by cultural/institutional elements influences the peacemakers decision on which institution


(e.g., pension system) to choose, how to design it (namely, earnings-related versus flat-rate)


and how to implement the policy. This is a promising direction for future research.


24







Technical Appendix


.1 Proof of Proposition 1


Suppose first that there are no pensions. In the old regime with strong family ties, if


the adults do not save, they divide their resources (income and previous savings, if any)


between their own consumption and consumption of the old:


 + −1(1 +) =  + 


Since adults have to provide the elderly with at least  =  (see Eq.4) we can write the


consumption of the adults as follows:


(1− ) + −1(1 +) = 


If instead the adults decide to save, we have:


(1− ) + −1(1 +)−  = 


Since individuals have no property rights on their savings, when old, they will receive


a transfer  from the next adults’ generation, so that their old age consumption is always


+1 = . It is straightforward to see that their utility decreases with savings, and thus


the adults choose not to save.


Suppose now that the adults have to decide upon the introduction of the pension


system. The utility becomes


 ( = 0   0) = (1−  ) + −1(1 +)


since  =  (1 − ), which is clearly decreasing in  (for   0) so that the adults will


decide not to introduce pensions (  = 0).


.2 Proof of proposition 2


In weak family ties the old have property rights and  ≥ . We consider separately the


cases in which initial savings are zero, i.e. −1 = 0 or positive −1  0.


Suppose first that −1 = 0. In absence of pensions, if the adults decide not to save,


they divide income between their own consumption and the subsistence consumption of


the old,  = . Hence,  = (1 − ). Since, with no savings, old age consumption is


+1 = , the utility function for an adult who decides not to save is equal to:


( = 0  = 0) =  + +1 =  (5)
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If instead the adults save, they keep their consumption in adult age at the minimum level,


 = , provide the elderly with the minimum amount of transfer,  = , and save


their remaining income  = (1 −  − ). Their old age consumption depends on their


savings in the good state, and on the family transfer when have no enough resources:


+1 = (1 +) + (1− ) with a corresponding utility of:


 (  0  = 0) =  + +1 =  + (1 +)(1−  − ) + (1− ) (6)


A simple comparison of the utilities at Eq. 5 and Eq. 6 shows that the utility with no


savings is larger for   
1−− , and viceversa.


If pensions were introduced, the utility function of a non-saver adult becomes:


 ( = 0   0) = (1−  ) +  = (1−  ) (7)


which is decreasing in  , and lower than the utility with no pension,  ( = 0  = 0) = .


Hence, non-saver adults do not support pensions.


Consider now the case of positive past savings, i.e. −1  0. The adults have to


provide the old with the minimum level of consumption  only in the case of a low rate


of return (with probability 1− ). If they decide not to save, their consumption in adult


age is equal to  =  [1− (1− )], while in old age they still get +1 = . Thus, the


utility of a young individual who decides not to save is equal to


 ( = 0  = 0) =  + +1 = (1 + ) (8)


If instead the adults decide to save, they keep their consumption in adult age at the


minimum level,  = ; they provide the elderly with the minimum amount of transfer,


 = , but only in case of low rate of return; and they save their remaining income


 =  [1− (1− )− ]. Their old age consumption will depend on their savings in the


good state, and on the family transfer in the bad state +1 = (1 +) + (1− ), and


the utility will be:


 (  0  = 0) =  + +1 =  + (1 +) [1− (1− )− ] + (1− ) (9)


Comparing eq. 5 and eq. 6, it is easy to see that if   
1−(1−)− the adults decide


to save. Notice that, since 
1−(1−)−  


1−−  the threshold found in case of zero past


savings applies, and we have that savings are positive if   
1−− .


To show that pensions will not be introduced by savers, notice that in this case savings


would be equal to  = (1−− ). Using simple algebra, the utility of an adult becomes:


 (  0   0) =  + (1− 


1− 
− )(1 +) + (1− )
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It is easy to see that the above utility is lower than the one obtained at Eq. 9 in


absence of pensions; and thus adults choose zero pensions.


.3 Proof of proposition 3


To examine the choices of a strong family under the "new regime", consider first that past


savings are equal to zero, −1 = 0, and there are no pensions. If an adult decides not to


save, his utility is:


 ( = 0  = 0) =  + +1 =  [1− (1 + )] +  = (1− )


If the adult decides to save, his adult consumption is kept at subsistence level  = 


and savings are  =  [1−  − (1 + )]. Since, in this new regime, adults have property


rights on their savings, but still receive a family transfer when old in the bad state, the


utility of an adult who decides to save is


 (  0  = 0) =  +  [1−  − (1 + )] (1 +) + (1− )


Comparing the two levels of utility in case of zero and positive savings, it is easy to see


that zero savings is a preferred choice if   
1−−(1+) and viceversa.


With pensions, the utility of a non-saver adult becomes:


 ( = 0   0) = (1−  ) +  = (1−  ) (10)


Since 
 


 0, the adults will at most decide to keep  at its minimum level needed


to ensure the subsistence consumption to the elderly,  = (1 − )  = , and thus


  =  (1− ) and


 ( = 0   0) = (1− 


1− 
) (11)


For   
1− , this utility is larger than the utility reached in case of zero pension.


Suppose now that past savings were positive, −1  0, and thus the adults have to


provide a transfer  to the elderly only in the bad state. If the adult decides not to save,


his utility given by adult and old age consumption is


 ( = 0  = 0) =  + +1 =  [1− (1− ) + ]


If instead he decides to save, we have


 = 


 =  [1−  − (1 + )(1− )]
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+1 = (1 +) + (1− )


 (  0  = 0) =  +  [1−  − (1 + )(1− )] (1 +) + (1− )


Thus, the adult decides to save if  
1−−(1+)(1−) and viceversa. Since



1−−(1+)(1−) 



1−−(1+)  the threshold found in case of zero past savings applies, and thus savings are


positive if   
1−−(1+) .


With savings and positive pensions, we would have the following adult consumption,


 = , savings,  =  [1−  −  ], and old age consumption +1 = (1 + ) + .


Again, since 
 


 0, pensions would be kept at their minimum level needed to guarantee


the subsistence consumption to the old in the bad state, that is,  = (1− ) = , with


 =  (1− ). Thus, the utility with pensions and savings would be:


 (  0   0) =  +  [1−  −  ] (1 +) + (1− )


which is larger than the utility in case of zero and positive pensions, if   
1− − 


1+
.


.4 Proof of proposition 4


It follows from the same steps as proposition 3 but with +1 =  instead of +1 = 


A Data appendix


We here describe the variables used in the empirical analysis and their sources.


• Replacement rates of the pension system at 50%, 75%, 100% and 150% of average


labor income are built on Whitehouse (2007) “Pension Panorama” The World Bank


and OECD (2009) “Pension at a Glance. Special Edition: Asia/Pacific. From these


data we calculate repl50_1: the ratio between the replacement rate of a worker


earning one-half of the average income and the one of a worker earning exactly the


average income; repl75_150: the ratio between the replacement rate of a worker


earning the 75% of the average income and the one of a worker earning 150% of the


average income and replacem1: the replacement rate of a worker earning the average


income. Data on repl75_150 are available for the following countries: Algeria, Ar-


gentina, Australia, Austria, Bahrain, Belgium, Bulgaria, Canada, Chile, Colombia,


Costa Rica, Croatia, Czech Republic, Denmark, Dominican Republic, Egypt, El Sal-


vador, Estonia, Finland, France, Germany, Greece, Hungary , Iran, Ireland, Italy,
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Japan, Jordan, Latvia, Libya, Lithuania, Luxembourg, Mexico, Morocco, Nether-


lands, New Zealand, Norway, Peru, Poland, Portugal, Slovak Republic, South Korea,


Spain, Sweden, Tunisia, Turkey, United Kingdom, United States, Uruguay, Yemen.


Data on replacemen1 and repl50_1 include also China, India, Indonesia, Pakistan,


Vietnam.


• Coverage1564 is the share of population between 15 and 64 years old that is covered
by the pension system. It is constructed as the mean of different observations over


time. Source: World Bank (2007). HDNSP pension database. With respect to the


previous variable, the sample includes some additional countries, Afghanistan, Al-


bania, Bangladesh, Bolivia, Brazil, Dominica, Ecuador, Jamaica, Kazakhstan, Kyr-


gyzstan, Lebanon, Nicaragua, Paraguay, Syria, Venezuela, Yugoslavia, but excludes


Bulgaria, Dominican Republic, New Zealand.


• Pengdp_91_2006: this variable indicates how much pensions count as a share of


GDP. The data were collected in different time periods, in particular between 1991


and 2006. However most of them come from a period around the 2000. Source:


World Bank (2007), HDNSP pension database. The sample includes the same coun-


tries as coverage 1564 with the addition of Azerbaijan, Belize, Cuba, Dominican


Republic, Ethiopia, Guatemala, Honduras, Israel, Kuwait, New Zealand, Panama,


Russia, Slovenia, Trinidad & Tobago, Turkmenistan, Uzbekistan and the exclusion


of Bahrain, Dominica, India, Indonesia, Kazakhstan, South Korea.


• Family types variables:
- AbsoluteEgal: this variable is equal to one if the family is absolute nuclear and


zero otherwise. Source: Todd (1983).


- Community: this variable is equal to one if the family is communitarian and zero


otherwise. Source: Todd (1983).


- Authoritarian: this variable is equal to zero if there are authoritarian families and


zero otherwise. Source: Todd (1983).


- Egal Nuclear: this variable is equal to zero if there are egalitarian nuclear families


and zero otherwise. Source: Todd (1983).


• Legal origins variables: the origin of the legal system in a country is indicated by


a set of dummy variables l_eng l_soc l_ger l_fra. Each dummy is equal to one if


the country has the particular legal origin of interest and zero otherwise. In general
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we do not have overlapping among the dummies. More precisely: l_eng refers to an


Anglo-Saxon legal origin; l_soc refers to a socialist legal origin; l_ger to a Germany


legal origin; l_fra to a French legal origin. Source: La Porta et al. (1998).


• Religion variables:
- Cath1900, Orth1900, Prot1900, Mus1900 contain the percentage in 1900 over the


entire population of Catholic, Orthodox, Protestant and Muslin people respectively.


Source: CIA factbook.


- Herfrel1900: this variable is a proxy for the level of religious heterogeneity is


a country in 1900. It has been constructed computing the Hirschman-Herfindahl


index using the religion data. In particular we have data on the following religions:


catholic, protestant, orthodox, Muslim, Jewish, Buddhism, East Religions;


• Urban: this variable contains the share of population living in an urban area in the
early XX century. Source: World Bank, World Development Indicators (WDI).


• Polity2_1900: This data presents an evaluation of the political situation in the differ-
ent countries. The ranking goes from -10 (hereditary monarchy) to +10 (consolidated


democracy). The score is computed by subtracting the AUTOC score from the DE-


MOC score, where these indicators are derived from coding of the competitiveness


of political participation, the openness and competitiveness of executive recruitment


and constraints on the chief executive using different weights. Source: Center of Sys-


temic peace, the Policy IV Project (http://www.systemicpeace.org/polity/polity4.htm).


Data refers to the year 1900.


• Lngdppc2000: logarithm of the GDP per capita in the 2000. Source: World Bank,


World Development Indicators


• Pop_65_2000: share of people older than 65 years old over the entire population in
2000. Source: World Bank, World Development Indicators


• Geographic dummy variables:
- Oecd: dummy variable equal to one if the country of interest is an OECD country


and zero otherwise;


- Laam: dummy variable that is equal to one if the country of interest is a Latin


America country and zero otherwise;


- Africa: dummy variable that is equal to one if the country of interest is an African


country and zero otherwise;
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Table 1: Family ties and family types 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 (1) (2) (3)  
VARIABLES fam_imp pare_respect pare_respon  
  
age - 0.00689*** -0.000724 - 0.00412***  
 (0.000976) (0.000891) (0.00106)  
agesq 7.74e-05*** -2.91e-06 2.74e - 05*** 
 (1.24e-05) (1.06e-05) (1.00e -05)  
income   - 0.00885*** 0.00602*** 0.000759   
 (0.00220) (0.00199) (0.00266)  
educ   0.00388 0.00875*** 0.0150***   
 (0.00234) (0.00250) (0.00318)  
polviews 0.00303 0.0146*** 0.00801**   
 (0.00427) (0.00269) (0.00350)  
community 0.0392 -0.135** 0.0857***   
 (0.0397) (0.0647) (0.0313)  
aut  0.0187 0.0120 0.163***  
 (0.0328) (0.0883) (0.0486)  
egalnucl  0.0177 -0.142** 0.0136  
 (0.0354) (0.0647) (0.0253)  
Constant  1.259*** 0.219*** 0.180***   
 (0.0411) (0.0642) (0.0393)  
  
Observations 101169 94631 89011  
R- squared 0.007 0.037 0.028  


 







Table 2: Summary statistics 
Variable Obs Mean Std. Dev. Min Max 
community 85 0.4470588 0.50014 0 1 
aut 85 0.1294118 0.3376472 0 1 
egalnucl 85 0.3411765 0.4769182 0 1 
absonucl 85 0.0823529 0.2765332 0 1 
africa 85 0.0705882 0.2576559 0 1 
asia 85 0.0588235 0.2366905 0 1 
laam 85 0.2705882 0.4469003 0 1 
oecd 85 0.2823529 0.4528157 0 1 
l_eng 85 0.1764706 0.3834825 0 1 
l_soc 85 0.2470588 0.4338609 0 1 
l_fra 85 0.4823529 0.502654 0 1 
l_ger 85 0.0470588 0.2130215 0 1 
cath1900 49 0.4662041 0.4243819 0 1 
prot1900 49 0.2058776 0.3351906 0 0.992 
orth1900 49 0.0683224 0.1434626 0 0.839 
mus1900 49 0.189102 0.3724387 0 0.997 
herfrel1900 49 0.7779092 0.1950197 0.338706 1 
urban 79 63383.54 19569.98 15400 97000 
polity2_1900 46 -0.2391304 6.147031 -10 10 
pop_65_2000 83 8.96701 5.089319 1.373369 18.23579 
lngdppc 82 8.115943 1.393526 4.706893 10.47798 
maj 55 0.2363636 0.4287638 0 1 
pres 55 0.3818182 0.4903101 0 1 


 


 
 
 







Table 3: Baseline specification 
 (1) (2) (3) (4) (5) 
VARIABLES repl50_1 repl75_150 replacem1 coverage1564 pengdp_91_2006 
      
community -0.470*** -0.512*** 29.54*** -31.96*** 0.743 
 (0.150) (0.120) (10.45) (8.560) (2.267) 
aut -0.218 -0.237* 12.81 -1.228 1.819 
 (0.149) (0.139) (8.514) (3.452) (1.444) 
egalnucl -0.359** -0.461*** 28.50*** -8.203*** 2.379 
 (0.162) (0.116) (7.285) (2.602) (1.848) 
oecd -0.0516 -0.0509 10.17 13.18* 4.176** 
 (0.0896) (0.0561) (9.138) (7.785) (2.045) 
laam 0.205 0.173 -8.536 -27.69*** -3.114 
 (0.172) (0.116) (12.97) (7.115) (3.145)
africa -0.104** -0.00697 14.89 -1.353 -2.718** 
 (0.0445) (0.0354) (10.05) (5.787) (1.087) 
Constant 1.564*** 1.529*** 44.94*** 58.53*** 4.453* 
 (0.153) (0.122) (10.53) (7.820) (2.311) 
Observations 55 50 55 68 78 
R-squared 0.314 0.378 0.185 0.661 0.360 


Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 


 
 


Table 4: Legal origin 
 (1) (2) (3) (4) (5) 
VARIABLES repl50_1 repl75_150 replacem1 coverage1564 pengdp_91_2006 
      
community -0.348* -0.387** 17.43* -36.96*** -3.094 
 (0.180) (0.166) (10.12) (7.908) (2.136) 
aut -0.0100 -0.0291 3.132 -7.160 -1.034 
 (0.156) (0.156) (9.235) (8.077) (1.526) 
egalnucl -0.143 -0.282* 9.865 -10.13* 0.332 
 (0.192) (0.161) (11.44) (5.277) (1.758) 
l_eng 0.0831 0.197 -10.69 -16.87** -5.185*** 
 (0.161) (0.165) (8.109) (7.913) (1.384) 
l_soc -0.190 0.0239 -0.893 7.020 1.667 
 (0.146) (0.144) (9.834) (10.45) (1.913) 
l_ger -0.329* -0.213 4.562 -8.339 0.610 
 (0.175) (0.162) (10.84) (6.569) (1.801) 
l_fra -0.193 -0.0607 14.87 -14.46 -2.507** 
 (0.127) (0.121) (10.38) (8.994) (1.246) 
oecd -0.102 -0.0481 4.883 18.29** 4.378* 
 (0.120) (0.103) (12.41) (7.116) (2.290) 
laam 0.169 0.189 -14.98 -19.88** -2.289 
 (0.187) (0.138) (15.47) (7.878) (2.846) 
africa -0.0512 0.0635 1.342 9.558* -0.533 
 (0.0646) (0.0702) (17.74) (5.222) (1.430) 
Constant 1.582*** 1.395*** 55.74*** 67.09*** 8.313** 
 (0.239) (0.217) (16.10) (10.54) (3.169) 
      
Observations 55 50 55 68 78 
R-squared 0.410 0.465 0.274 0.759 0.529 


 







Table 5: Religion (1) 
 (1) (2) (3) (4) (5) 
VARIABLES repl50_1 repl75_150 replacem1 coverage1564 pengdp_91_2006 
      
community -0.441*** -0.518*** 21.36** -7.959* 1.493 
 (0.154) (0.140) (9.763) (4.632) (1.688) 
aut -0.230 -0.272* 13.34 1.290 2.484 
 (0.167) (0.158) (8.382) (3.109) (1.543) 
egalnucl -0.301 -0.515*** 25.55** -4.183 6.068*** 
 (0.184) (0.158) (10.06) (4.161) (1.816) 
oecd -0.0218 -0.0340 5.801 5.675 0.437 
 (0.103) (0.0709) (8.630) (4.024) (1.522) 
laam 0.185 0.182 -9.600 -30.53*** -8.789*** 
 (0.187) (0.124) (13.43) (5.612) (1.860)
africa -0.0804** 0.00311 -6.112 6.929 0.527 
 (0.0349) (0.0369) (12.83) (4.947) (0.999) 
cath1900 -0.0822 -0.00204 4.545 -0.0206 -3.221 
 (0.178) (0.141) (19.39) (9.672) (5.294) 
prot1900 -0.0303 -0.0872 3.023 7.061 -0.560 
 (0.168) (0.134) (14.39) (7.986) (4.874) 
orth1900 -0.347 -0.0142 13.50 5.183 -4.111 
 (0.248) (0.200) (23.51) (11.43) (5.753) 
mus1900 -0.0858 -0.0544 31.85 -38.94*** -9.189* 
 (0.171) (0.129) (20.44) (10.11) (5.187) 
Constant 1.603*** 1.575*** 45.09*** 60.75*** 9.572* 
 (0.201) (0.162) (16.55) (8.267) (5.190) 
Observations 49 49 49 47 47 
R-squared 0.355 0.379 0.332 0.862 0.637 


 
 
 


Table 6: Religion (2)  Herfindal index of religious homogeneity 
 (1) (2) (3) (4) (5) 
VARIABLES repl50_1 repl75_150 replacem1 coverage1564 pengdp_91_2006 
      
community -0.580*** -0.538*** 34.76*** -20.71* -0.715 
 (0.141) (0.122) (10.75) (11.71) (2.385) 
aut -0.310** -0.264* 13.42 2.792 3.120 
 (0.146) (0.145) (9.662) (6.131) (2.070) 
egalnucl -0.472*** -0.494*** 29.09*** -3.586 5.555*** 
 (0.148) (0.112) (9.577) (6.288) (1.983) 
oecd -0.0835 -0.0648 7.344 9.304 1.044 
 (0.0915) (0.0654) (9.667) (9.180) (1.875) 
laam 0.198 0.168 -10.74 -28.73*** -8.126*** 
 (0.166) (0.115) (13.26) (8.080) (2.102) 
africa -0.107** -0.0183 7.653 -12.48* -2.683** 
 (0.0419) (0.0441) (11.00) (7.367) (1.322) 
herfrel1900 0.370* 0.108 -3.673 -17.92 -4.881 
 (0.188) (0.152) (20.11) (14.03) (3.655) 
Constant 1.378*** 1.480*** 49.93*** 72.88*** 10.46*** 
 (0.174) (0.145) (14.02) (10.21) (2.958) 
      
Observations 49 49 49 47 47 
R-squared 0.381 0.378 0.252 0.684 0.534 







Table 7: Urban 
 (1) (2) (3) (4) (5) 
VARIABLES repl50_1 repl75_150 replacem1 coverage1564 pengdp_91_2006 
      
community -0.546*** -0.535*** 35.11*** -19.13* 1.135 
 (0.156) (0.129) (10.79) (10.26) (1.799) 
aut -0.233 -0.243* 13.95 0.871 1.949 
 (0.148) (0.137) (8.367) (4.002) (1.350) 
egalnucl -0.413** -0.483*** 32.40*** -0.495 5.495*** 
 (0.167) (0.125) (8.414) (4.155) (1.514) 
oecd -0.0288 -0.0474 8.495 8.510 1.602 
 (0.0942) (0.0574) (9.107) (7.970) (1.639) 
laam 0.235 0.181 -10.72 -32.89*** -7.427*** 
 (0.175) (0.123) (12.95) (7.230) (1.766)
africa -0.0827* -0.0112 13.30 -7.366 -3.295*** 
 (0.0433) (0.0337) (10.62) (5.661) (1.136) 
urban -3.24e-06 -1.30e-06 0.000238 0.000491*** 9.14e-05*** 
 (2.39e-06) (2.54e-06) (0.000236) (0.000140) (2.74e-05) 
Constant 1.813*** 1.634*** 26.66 22.22* -0.626 
 (0.240) (0.239) (21.14) (13.23) (2.448) 
      
Observations 55 50 55 64 73 
R-squared 0.338 0.382 0.208 0.753 0.541 


 
 


Table 8: Democracy 
 (1) (2) (3) (4) (5) 
VARIABLES repl50_1 repl75_150 replacem1 coverage1564 pengdp_91_2006 
      
community -0.663** -0.543** 44.77** -37.60*** -3.729 
 (0.306) (0.248) (21.40) (8.632) (2.636) 
aut -0.337* -0.349** 17.42 0.712 2.239* 
 (0.186) (0.150) (11.17) (4.693) (1.193) 
egalnucl -0.330 -0.453*** 28.93*** -9.371** 2.441* 
 (0.200) (0.139) (9.305) (3.658) (1.370) 
oecd -0.217* -0.114 6.885 9.592 0.297 
 (0.119) (0.106) (15.08) (5.673) (2.228) 
laam 0.00230 0.115 -11.75 -28.30*** -8.212*** 
 (0.198) (0.132) (18.20) (7.620) (2.429) 
africa -0.134 -0.0609 -18.07* -7.621 -7.392** 
 (0.0894) (0.0560) (10.46) (5.094) (3.025) 
polity2_1900 -0.00357 0.00299 0.114 0.444 -0.0918 
 (0.0127) (0.00972) (0.955) (0.366) (0.0900) 
Constant 1.755*** 1.587*** 48.09** 60.68*** 9.344*** 
 (0.237) (0.194) (18.91) (6.762) (2.574) 
      
Observations 34 33 34 39 45 
R-squared 0.265 0.355 0.275 0.863 0.535 


 
 
 
 
 
 







Table 9: GDP and Share of elderly 
 (1) (2) (3) (4) (5) 
VARIABLES repl50_1 repl75_150 replacem1 coverage1564 pengdp_91_2006 
      
community -0.583*** -0.591*** 38.07*** -14.76*** 0.915 
 (0.179) (0.146) (11.53) (4.596) (1.435) 
aut -0.203 -0.232* 12.51 -4.331 0.467 
 (0.148) (0.136) (8.791) (3.898) (1.138) 
egalnucl -0.365** -0.487*** 31.28*** -13.02*** 2.243 
 (0.173) (0.127) (8.843) (4.157) (1.359) 
oecd 0.0453 0.0142 3.427 -2.484 0.00698 
 (0.118) (0.0812) (10.89) (3.541) (1.410) 
laam 0.118 0.122 -6.369 -5.984 -1.292 
 (0.190) (0.121) (15.89) (5.345) (1.813)
africa -0.142** -0.0459 15.26 1.682 0.422 
 (0.0552) (0.0646) (13.47) (3.230) (0.707) 
pop_65_2000 -0.00870 -0.00274 0.0504 2.655*** 0.670*** 
 (0.00703) (0.00570) (0.978) (0.424) (0.106) 
lngdppc -0.0652 -0.0636 5.812* 5.650*** 0.418 
 (0.0494) (0.0571) (3.419) (1.837) (0.323) 
Constant 2.230*** 2.132*** -6.655 -18.35 -4.454* 
 (0.481) (0.545) (33.20) (15.49) (2.509) 
Observations 54 49 54 65 75 
R-squared 0.350 0.393 0.204 0.885 0.742 


 
Table 10: Electoral rules and forms of government 


 (1) (2) (3) (4) (5) 
VARIABLES repl50_1 repl75_150 replacem1 coverage1564 pengdp_91_2006 
      
community -0.399* -0.495** 18.85 -36.62*** -3.310* 
 (0.197) (0.192) (11.57) (10.75) (1.669) 
aut -0.0943 -0.182 0.359 -12.96* -1.372 
 (0.220) (0.201) (10.05) (7.552) (1.426) 
egalnucl -0.287 -0.438** 19.11** -18.71** 1.906 
 (0.194) (0.162) (7.290) (7.114) (1.545) 
maj 0.188 0.0906 -17.50*** -15.60** -3.830*** 
 (0.198) (0.175) (6.152) (7.456) (1.006) 
pres -0.176 -0.149 1.665 -8.651 -1.001 
 (0.167) (0.152) (9.593) (6.410) (0.667) 
oecd -0.0865 -0.0836 9.918 5.619 1.052 
 (0.113) (0.0712) (10.62) (7.794) (1.424) 
laam 0.366 0.303 -11.36 -26.83*** -7.564*** 
 (0.252) (0.195) (14.30) (7.382) (1.632) 
Constant 1.489*** 1.519*** 57.46*** 77.94*** 10.46*** 
 (0.223) (0.195) (13.24) (10.69) (1.790) 
      
Observations 41 39 41 46 52 
R-squared 0.257 0.339 0.255 0.736 0.584 


Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Figure 1. The New Regime: Summary of the results
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figure 2: The four groups
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figure 3: The redistributive design of pensions: repl50_1
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figure 4: The redistributive design of pensions: repl75_150
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figure 5: Legal origins
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figure 6: Religion
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The Good, the Bad, and the Different:  
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This paper model s, for the first time, th e relationship betw een gender quotas 
and the quality of el ected public officials. In our economy, females and males 
can be either high or  low-skill. The number of high -skill individuals elected for 
public office det ermines the over all quality of politicians . Women suffer from 
gender discrimination in the labor market  and in the political mar ket, and are 
underrepresented i n elected political bodies in the st atus quo. Introduc ing a 
quota increases the probab ility of election for wome n and decreases it for 
men. The impact of the quota on qua lity depends on th e skills of those 
individuals from the di scriminated (over-represen ted) group that are 
encouraged (discouraged) t o run for o ffice. We demonstrate that a higher 
gender quota only decr eases the over all quality of  those el ected when the 
rewards from public office are low, or  when the rewards from pubic office are 
high but women ar e significantly discriminated against in t he political market 
versus the labor mark et. In other cases, a quota ei ther decreases quali ty only 
initially, but for sufficiently hi gh values t here is a positi ve effect on quality, or 
leads t o i mmediate incr eases in quality.  Our model also f ormalizes the rol e 
that policies fighting discrimination may have on the num ber and ty pe of 
women elected. 
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1 Gender quotas


Quotas are mechanisms to ascribe to a specific group preferential access to a resource.


The resource can vary, from entry to higher education institutions to a position in po-


litical lists or parliament. The group benefitting from preferential access can be defined


on the basis of ethnicity, gender, or other observable characteristic. While ethnically-


based quotas in the access to higher education have been common in the United States


for decades, affirmative action programs are increasingly under scrutiny.1 In contrast,


gender based quotas in politics are increasingly popular. Between 1997 and 2007 the


number of countries applying gender quotas in the political arena has increased from


10 to 49, a five-fold increase in just a decade.2 In addition, countries are moving


from less stringent to more stringent quota systems and some have implemented or


are seriously considering introducing gender quotas in private company board rooms.3


Though the share of female elected officials is well below 50 percent for most coun-


tries, Figure 1 below makes evident that countries that apply gender quotas in politics


present larger shares, about 5 percentage points higher than no-quota countries.4 Fig-


ure 2 plots the share of female members in parliament for subsamples of the available


countries, defined according to the presence or absence of quotas in the years 1997


and 2007.5 The share of elected women politicians rises by about 6 percent in the


whole sample, by 8.5 percent for countries using quotas in both years, and by almost


10.5 percent for countries that adopted quotas in the intervening period. In sum, the


presence of women in elected political bodies has increased everywhere, but more so


where quotas are in place or were introduced.


In spite of the facts documented above, gender quotas remain a hotly debated and


understudied issue, as recognized in Holzer and Neumark (2000). One of the most


1As Holzer and Neumark (2000) puts it, “the future of affirmative action in the United States
is uncertain,” and several states have passed propositions prohibiting government institutions from
“discriminating against or giving preferential treatment to groups or individuals on the basis of race,
sex, color, ethnicity, or national origin.”


2Quotas can be legally mandated or voluntary, and imposed on aspirants, candidates or those
elected. The figures discussed in this section refer to all types of quotas. See Dahlerup (2006) for a
discussion of quota types.


3Norway mandated that 40 percent of directorships are ascribed to women, and other govern-
ments, such as France and Spain, are considering similar moves – see Cromley (2010).


4The data we use, available from IDEA (2010), are for the Lower House only, the most relevant
parliamentary body as far as current policy-making is concerned. The percentage of elected females
rose from 10.20 in 1997 to 15.98 in 2007. According to Larserud and Taphorn (2007), the average
percentage of women members of parliament stands at 17.2 percent in 2007, with only 19 countries
displaying a share larger than 30 percent.


5See Appendix A for the underlying table.
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Figure 1: Women in parliament, Lower House.


important controversies revolves around the idea of a potential sacrifice in overall


“quality” of politicians in exchange for greater female representativeness. The basic


intuition is that gender preferences necessarily sacrifice average “quality” since the


exogenous quota restriction alters the initial political equilibrium and “artificially”


increases the presence of women in politics, independent of merit. This paper models


the self-selection and election of public officials and demonstrates that quotas may


not involve a cost in terms of the quality of public officials; in fact, quite the opposite


is often the case.6 The theoretical analysis is conducted in the presence of “political


market” and “private labor market” gender discrimination.7 Depending on the type


and intensity of gender discrimination, the imposition of gender quotas may decrease,


increase, or have no effect on the quality of elected officials.8 While recognizing the


6Murray (2010) compares new women parliamentarians in France, elected after the parity law,
with their male counterparts and to women elected prior to the parity law. The author does not find
evidence that parity produced weaker politicians. Once elected, the volume of parliamentary activity
across genders is not significantly different. Supporting our conclusions, the different profiles of male
and female politicians seem to reflect wider social barriers to women’s political careers, which would
be hard to overcome without the parity law.


7The paper applies to any situation where “candidates” go through a “selection process,” such
as the selection of minorities for higher education or the selection of job candidates by a firm. Our
choice of the political market and women as the discriminated group is merely instrumental.


8Andrade (2003) models the effect of ethnic quotas in public universities on the efficiency of
expenditures in higher education. The author finds that the impact of quotas on average student
merit depends on the degree of liquidity-constraints and the relative quality of public and private
universities. There is an initial misallocation in that some highly-qualified students attend public
universities for cost reasons only. In Andrade (2003) quotas decrease the initial misallocation by
attracting students to higher priced – and higher quality – private universities. This setup is similar
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Figure 2: Change in women in parliament (Lower House) between 1997 and 2007.


centrality of the “quality” issue in the public discussion of the merits of quotas, our


paper exposes the fragility of the common sense argument in a parsimonious model


of political competition in the wake of Caselli and Morelli (2004).9


We model political choice as the selection of candidates from four different pools


of politicians, divided according to an identifiable characteristic – which we take to be


gender but could equally be ethnicity or other –, and an imperfectly observed char-


acteristic – in our case individual ability. The benchmark model features an equal


share of high-skill among female and male populations. In the status quo females


are under-represented in the pool of the elected. We hypothesize that women, as


the under-represented group, suffer from two types of discrimination. Discrimination


in the private labor market results in less pay for women relative to men with simi-


lar skills. Ceteris paribus, this would endogenously encourage women to participate


relatively more in the political market. However, in accordance with the almost uni-


versal under-representation of women in politics, we consider that a second type of


discrimination – political discrimination – makes women face a higher personal cost


to gain access to the same odds of election.10 Both high- and low-skill females suffer


to our citizen-candidate game with gender discrimination in the labor market and in the political
market.


9Reservation of elected seats versus reservation of places in electoral lists have quite different
effects, and here we care only about the former.


10This can be due to a negative voter perception directed at women or their involvement in
additional private activities that increase the cost of campaigning, such as child rearing and child
care, for the same objective candidate characteristics. An immediate consequence of a high degree
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private labor market and political market discrimination, and the former has different


quantitative implications in terms of wages earned. After characterizing the status


quo, with the number of female candidates endogenously determined, we introduce a


gender quota that ascribes to females a percentage of the elected seats.11 We then


compute how the quality of elected women, elected men, and the overall quality of


the elected, changes with quota values.


Our main result is that quotas may have contrasting effects on the quality of the


elected: they can raise it, decrease it, or have no impact whatsoever. Interestingly,


quotas may have a non-linear effect on quality, first decreasing it and, at higher


quota values, increasing it. The mechanism is simple: a higher quota increases the


probability of election for the discriminated group – females – regardless of skill,


and decreases the probability of election for the other group; the impact of quotas


on quality depends on the type of candidates from the discriminated group that are


encouraged to run for office – either high- or low-skill – and the type of candidates


from the other group that are discouraged – also high- or low-skill. As one might


infer, the change in the overall quality of the elected pool depends on the mix of those


entering and those abandoning the political arena. A quota may have non-linear effects


on quality since it may at first reduce the probability of election for high-skill men


without encouraging high-skill women to enter politics and, at higher quota values,


encourage more high-skill women than discouraging high-skill men.12 Crucially, the


effect of gender quotas on the average quality of the elected depends on the rewards of


political office, the relative strengths of private labor market versus political market


discrimination, and the size of the quota. We are able to explicitly derive the effect of


quotas on the quality of politicians, showing how it depends on parameters that sum


up the gender wage gap in the labor market, the different cost of access to political


of political discrimination is that female candidates, in equilibrium, have lower expected ability than
male candidates. Chattopadhyay and Duflo (2004) find evidence in this direction for “reserved”
councils in India. They show that women elected to reserved seats are poorer than their male
counterparts, less experienced, less educated, and less likely to be literate. These authors suggest that
voters may use these characteristics for making inferences on the quality of their leaders, regardless
of the actual quality.


11In this paper we do not endogenize the choice over quotas or quota levels. Maniquet et al.
(2005) examine the adoption of gender quotas in electoral lists and argue that they can be fully
rationalized on the basis of the self interest of male incumbent politicians. The existence of a voters’
bias in favor of male candidates is sufficient to convince the incumbents to advocate for equal gender
representation in party lists, because it raises the incumbents’ chances of being reelected.


12In our model, we consider that the two groups are of the same size, have the same “propensity”
to be candidates, and the same percentage of high- and low-quality members. All hypotheses can be
altered easily, but at the cost of more complex algebra and of losing illustrative power for the central
issue we care about here, that is, the role of discrimination and quotas on the quality of the elected.
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life, and the quota. In general we find that active policies decreasing discrimination in


the political market may have a direct impact on female representation, compounding


the effect of quotas alone.


In our model the quality of politicians is related solely to individual skills – whether


the elected individuals are high- or low-skill – and independent of gender. There is a


wider conceptual debate on the benefits of more equitable gender-based representa-


tion. For instance, Dahlerup (2003) cites three arguments in favor of gender quotas,


which have been present in most debates since the initial fight for women’s suffrage:


1. The justice argument: women represent half of the population and hence have


the right to half of the seats;


2. The experience argument: women have different experiences – biological or so-


cially constructed – that ought to be represented;


3. The interest group argument: women and men have partly conflicting interests


and thus men cannot represent women.


The experience and interest group arguments may be relevant for extensions of our


model, as they might affect the average quality of the pool of elected politicians. In


these cases, in contrast to our model, the quality of the elected politicians depends on


the distribution of individual characteristics among the elected, and not solely on the


sum of those individual characteristics. The model also does not consider the effect of


quotas on three dimensions of quality referred to in the literature. First, the presence


of a diversified elected body can increase the average quality of the elected themselves,


through the imparting of diverse experience. Second, quotas can create role models


for groups that lack them dearly, thus influencing the effort and the choices of the


next generation. Third, the average quality of a group may affect the quality of each


individual. These may be important issues to be examined in future research.


This article is organized as follows. In Section 2 we present the benchmark model


and in Section 3 the status quo with under-representation. In Section 4 we analyze two


important cases where quotas affect the average quality of elected politicians. Section


5 concludes. The Appendices provide additional data and complete characterizations


of the equilibria.


2 The benchmark model


In our model we consider four groups of citizens that decide whether to compete for


political office. Each citizen is characterized by two sets of individual traits: gender,


which is observable and thus easily subject to discrimination, and skills, which are
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only imperfectly monitored. Thus, each individual is either female or male, high- or


low-skill. The information on skills is imperfectly monitored via a signal that can


be more or less informative. The share of high-skill citizens elected for public office


determines the average quality of the political body, regardless of whether the elected


official is female or male. Females face discrimination in the private labor market –


they are paid lower wages than their male equivalent – and in the political market –


they incur higher political campaign costs to attain the same probability of election


as males with the same objective qualities and objective evaluation by voters.13


A novelty in our model is the introduction of political market discrimination, for


instance due to higher entry barriers into a party machine faced by women, a negative


prejudice against female candidates or female office-holders, or higher opportunity


costs of time in the case of women due, say, to an unequal distribution of tasks


performed at home. Several papers in the literature address the issue of whether


under-represented groups suffer from prejudice: there is evidence that women are


indeed discriminated against as political candidates and that this is due to differential


perceptions on the part of voters.14 Women are also discriminated against as elected


officials.15 A similar type of political market discrimination also applies in the case


of race.16 In our model, the existence of two types of discrimination is a necessary


13The persistence and pervasiveness of gender discrimination in wages is well documented, for
example in Blau and Kahn (1992, 1996), who report a female/male earnings ratio of 65.4 percent for
the United States, 70.5 percent in Norway and 73.3 percent in Australia. Female workers tend to
receive less pay for the same job, when compared to males with similar skills. Though the extent of
gender discrimination can differ between high- and low-skill individuals, a consensus has not emerged
over where it is likely to be most acute. See Cavalcanti and Tavares (2007) for an evaluation of the
aggregate economic cost of discrimination.


14For instance, Milyo and Schosberg (2000) show that female incumbents are more likely to be
opposed by high-quality challengers. The authors estimate that the gender-based quality difference
leads to an electoral advantage for female incumbents of close to 6 percentage points. However, the
bias against female incumbents on the part of voters lowers the net effect to about 4 percentage
points.


15Duflo and Topalova (2004) combine individual level data on satisfaction with public services with
independent assessments on the quality of public policy – including objective measures of the quantity
and quality of public goods, for India. Despite the fact that women leaders provide more public goods
of higher quality, residents of villages headed by women report a lower level of satisfaction with those
public goods, when compared to male political leaders.


16The literature on perceptions and race is important. For a recent example, see Camargo et al.
(2007), who use a wide individual-based survey from a U.S. college that randomly and irrevocably
assigns roommates in the freshman year. The authors analyze whether students perceive that other
students of her race have higher “compatibility” as friends, and conclude that very substantial racial
segregation exists in friendships at the start of classes: 66.8 percent of “all” friends of black students
are black, compared to only 9.8 percent of “all” friends of white students. The authors find that about
half of the best friends of a different race arose because of the random assignment as roommates,
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condition to characterize the benchmark situation as an instance where females are


under-represented in the elected body. Thus, in accordance with empirical facts,


discrimination in the political market overcomes discrimination in the private labor


market, so that the fraction of women elected in the no-quotas situation is below 50


percent. We can then add a quota that reserves a fraction of the elected seats to


women, and examine how the average quality of office-holders changes.


Our population is composed of a continuum of citizens, of measure 1 + p, where p


is the share of the population elected for public office. Two distinct groups, “males,”


denoted by the superscript M , and “females,” denoted by the superscript F , are


present in the population in equal proportions. Citizens differ in their skills: a fraction


sh is of type s, or high-ability, while the complement, 1 − sh, is of type s, or low-


ability. For simplicity, the incidence of high-ability individuals is the same for males


and females, i.e., sM = sF = s.


2.1 Individual payoffs


In our economy individual utility depends on the citizen status: employed in the


private sector, candidate for public office and, finally, whether he or she has actually


been elected. Citizens derive utility from consumption, which equals individual income


earned – either in the private sector or as elected officials – minus taxes paid, minus,


when applicable, campaign costs. Campaign costs are incurred by all candidates,


whether elected or not. Office holders collect tax revenues to provide an indispensable


public good, without which the society could not function.17 The key assumption


here is that, once in office, high-ability citizens are more competent than low-ability


citizens in that they are able to provide the public good at a lower tax cost. If ps
is the fraction of high-ability office holders, the provision of the public good requires


a lump-sum tax burden of t = t(ps), where dt/dps < 0 – a higher average quality


of the elected politicians always leads to a lower cost of provision. This benefits all


citizens alike so that, all else equal, voters prefer high-quality candidates. Table 1


below summarizes individual payoffs.


Income in the private sector for high-ability individuals is given by λM and λF


for males and females, respectively. Low-skill males and females earn incomes in the


but there is no evidence that a roommate of a different race increases the number of other friends
from that same race.


17This assumption implies that the benefits of the public good are uniform across individuals, so
that citizens have no incentive to become candidates to change the composition of public expendi-
tures. In addition, the political process is not “wasteful,” that is, the society would not be better off
by eliminating the elected seats.
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Table 1: Payoffs for citizens, candidates, and office-holders.


Males Females
type-s type-s type-s type-s


Does not run λM − t(ps) ωM − t(ps) λF − t(ps) ωF − t(ps)
Runs but loses λM − t(ps)− φM ωM − t(ps)− φM λF − t(ps)− φF ωF − t(ps)− φF
Runs and wins π − t(ps)− φM π − t(ps)− φF


private sector equal to ωM and ωF , respectively. We normalize ωM = 1. Due to


gender discrimination in the private sector, we consider λM > λF and ωM > ωF , that


is, females receive lower wages than males with equivalent skills. Furthermore, we


assume that λF > ωM , so that high-skill females are paid higher wages than low-skill


men. From the above it follows that λM > λF > ωM = 1 > ωF . The private sector


wage is paid to voters who do not run for office as well as to losing candidates who


return to the private sector.


Successful candidates derive a positive benefit from holding office, π. This benefit


is independent of gender and includes both the direct utility from holding office as well


as the net present monetary rewards obtained during the period in office, or expected


in future income rewarding the accumulated political experience as office-holder.18 All


candidates, whether elected or not, incur a cost of campaigning, φM for males and φF


for females, with φF > φM . Hence, females suffer wage discrimination in the private


market and political discrimination in the electoral market.


In sum, the payoffs for all population groups are as follows. If a group-h, type-i


candidate wins the election, her utility is π − t(ps)− φh, while if she looses, she gets


yhi − t(ps)−φh, i = s, s, h = M,F , where yhi is the private market income of a type-i,


18Diermeier et al. (2002) estimate that experience in elected politics significantly increases wages
in post-congressional occupations in both the private and public sector, though the marginal effect
decreases quite rapidly with experience. These authors argue that the quality of politicians in itself is
unrelated to potential wages outside politics. Poutvaara and Takalo (2007) show that, depending on
the level of political campaign costs, an increase in rewards for office holders may increase or decrease
average candidate quality. Messner and Polborn (2003) introduce the consideration, rare in political
economy models, that public office may be differently attractive to different sets of citizens and it is
the combination of the characteristics of both office and citizen that determines who runs and the
quality of the elected politicians. In their model, candidates for public office differ in competence,
and have private information about the opportunity cost of holding public office and performing
the associated tasks. Under general conditions, low-skill candidates are more likely to run than
high-skill ones, overcoming the fact that voters prefer candidates that they perceive as high-skill,
given their better performance. Messner and Polborn (2003) show that the expected quality of
running candidates might actually decrease as the remuneration of the official increases. However,
for sufficiently high levels of remuneration, the job becomes more and more attractive and eventually
the expected quality of running candidates increases.
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gender-h citizen. If a citizen does not run at all, her payoff is yhi − t(ps).
Figure 3 provides a different overview of the relative payoffs of a given gender.


It represents the most interesting situation, where the rewards from public office are


sufficiently high to attract some high-skill individuals to politics if the prospects of


election are sufficiently good. Any candidate who runs for office but loses becomes


employed in the private market, but still has to pay campaign costs. Therefore, her


payoff must be below the case where she would not run for office. If she runs for office


and wins, her payoff is above the return she would get in the private market, even if


she is high-skill. From this figure, it is clear that the citizen’s decision on whether to


run for office or not is focused on the probability of winning the election – which is


endogenous to the model – and on the relative payoffs.
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Figure 3: Relative position of the payoffs for citizens, candidates, and office-holders.


The specific trade-off faced by the individuals in evaluating whether to run for


office depends on both the gender and the skill level. We define two new objects,


θF = (π − λF )/φF , for females and, correspondingly, θM = (π − λM)/φM for males,


which is the payoff of holding office relative to the wage for a high-skill individual in


private sector, corrected by the cost of campaigning. To induce a status quo situation


where women are under-represented in elected bodies, we consider that the higher


relative cost of campaigning for females dominates the lower opportunity cost in the


private sector and thus fewer females are attracted to the political arena in the status


quo. That is, we assume θM > θF . To simplify the model further, we also consider


θM < (π − ωF )/φF .


2.2 The citizen-candidate game


Citizens in this economy play a citizen-candidate game, along the lines of Besley and


Coate (1997) and Osborne and Al Slivinski (1996). The game is divided into three
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stages. In the first stage, each citizen decides whether or not to run for public office.


Citizens make their decisions on whether or not to be a candidate so as to maximize


their own expected utility. This decision is made on the basis of rewards in the public


and private sectors, the cost of running a political campaign, and the endogenously


determined probability of election. If an individual decides to run, his or her candidacy


is publicly known.


In the second stage of the game, all citizens, candidates or not, vote. Each citizen


casts a vote for one candidate and one candidate only. Any votes for non-candidates


are void. The measure p of candidates receiving the highest share of votes is elected


and, whenever necessary, ties are broken with a random draw. In the third and last


stage of the game, citizens – the non-candidates, the defeated candidates, and the


elected – collect their payoffs. In order to eliminate trivial equilibria where all citizens


run for office, we consider, as Caselli and Morelli (2004), the cost φ to be infinite


for a non-null measure v of citizens. This infinite cost is distributed randomly across


males and females so that the number of “potential” male and female candidates is


the same.19 To eliminate equilibria where some public offices go unfilled, we assume


that φ is paid only when the measure of candidates exceeds the measure of offices


available; otherwise there would be no point in campaigning. The maximum number


of candidates is therefore µ = 1 + p− v. Obviously, given the assumptions above, half


of the potential candidates (0.5µ) are males and the remaining are females.


Now we turn to the workings of the political campaign in itself. Voters have


incomplete information about the candidates and cannot perfectly distinguish between


high- and low-skill individuals. However, each candidate emits a high-signal (s) or


a low-signal (s), observable by all voters, and the unconditional probability that a


signal is correct is σ > 0.5. Voters do not discriminate on the basis of gender, but on


the emitted signal. That is, we consider that the inference voters make on the quality


of candidates does not depend on gender, after the higher cost of candidacy by female


candidates has been incurred. Hence, females have the same odds of election as their


male counterparts. The final equilibrium is computed by backward induction and the


mass of citizens that hold public office can be divided into female members, q, and


male members, k, where p = k + q.


Define pMs as the fraction of male office holders who have high-ability, and pFs the


19We assume that men and women are equally competitive insofar as their propensity to run for
office and decide to do so based only on the relative payoffs of private employment and public office.
Gneezy et al. (2009) run a controlled experiment to determine whether males and females have
different propensities to select themselves into competitive environments and find that the answer
depends on the cultural characteristics of society – matrilineal or patrilineal. The authors conclude
that there are no intrinsic gender differences as far as the propensity to compete is concerned.
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fraction of female office holders of high-ability. The fraction of office holders that


have high-ability determines the overall quality of elected politicians, and is given by


ps = (k/p)pMs + (q/p)pFs . In order to simplify matters, we consider p < 0.5(1 − s)µ.


This inequality implies that no citizen votes on a signal-s candidate as long as there is


a signal-s candidate running for office, as the expected quality of the latter is higher.


This is shown in Lemma 1 in Appendix B. Let µs = σsµ denote the maximum number


of high-ability, high-signal candidates and µs = (1− σ)(1− s)µ denote the maximum


number of low-ability, high-signal candidates. Obviously, these are evenly distributed


between male and female populations.


After the layout of the model, the aims of this paper can now be simply stated.


We analyze the process whereby candidates endogenously arise from a population


with two identifiable groups, males and females, both comprising high- and low-skill


individuals. Given the relatively higher cost of running for office, females will be


under-represented in the status quo, that is, the share of elected females is below


50 percent. We can then study the effects of imposing a quota on the quality of


the elected body, ps. Clearly, a gender-based quota changes the incentives to run


for public office, discouraging male candidacies and encouraging female candidacies.


Depending on which males and which females – high or low-skill – are most affected,


the overall quality of those elected may increase, decrease, or remain unchanged.


3 The status quo with under-representation


We now briefly characterize the status quo equilibrium, with no quotas. Our objective


here is to determine the ensuing overall quality of those elected, ps, and the measure


of females elected, for different values of θM and θF , the relative incentives that high-


skill male and female individuals face when deciding to run for office. A formal and


exhaustive characterization of the equilibrium is provided in Appendix B.


Since citizens condition their votes solely on the signal candidates emit, all candi-


dates with the same signal – whether females or males – face the same probability of


election. Let Ps denote the probability that a high-signal candidate is elected. Then,


a high-skill, high-signal male citizen stands for office if and only if


Ps
[
π − t(ps)− φM


]
+ (1− Ps)


[
λM − t(ps)− φM


]
≥ λM − t(ps) (1)


The left-hand side of the equation above represents the expected payoff of campaigning


for office, and the right-hand side the sure payoff from remaining in the private sector.
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Equivalently, a high-skill, high-signal female runs for office if and only if


Ps
[
π − t(ps)− φF


]
+ (1− Ps)


[
λF − t(ps)− φF


]
≥ λF − t(ps)


Simplifying the two expressions above, the running conditions for males and females


become


Psθ
M ≥ 1 and Psθ


F ≥ 1


Since θM > θF , whenever a high-skill, high-signal female citizen stands for office,


so do all high-skill, high-signal male citizens. As to low-ability citizens that emit a


high-signal, they face the exact same probability of election as high-skill, high-signal


individuals, since they are indistinguishable from the perspective of the voters, but


have a lower opportunity cost of holding office. It follows that whenever a high-skill,


high-signal male citizen runs for office, it is advantageous for all low-skill, high-signal


citizens to run for office as well.20


Let us now analyze how the quality of those elected changes with the relative


incentives to run for office, θM and θF . Consider µs ≤ p. If θM < 1, the measure


of high-ability office holders, as well as the quality of those elected, is 0, and half of


the elected candidates are females. For θM = 1, high-ability, high-signal males run


for office only if they are elected for sure. As the measure of seats is higher than the


measure of all low-ability, high-signal candidates, the remaining places may be filled


by high-ability, high-signal males. Hence, ps takes values in an interval, from 0 until


some positive value. The measure of elected females is also an interval, with an upper


bound at 0.5p.


For higher values of θM , namely 1 < θM < (0.5µs +µs)/p, high-ability, high-signal


males must be indifferent between running or not. If they were not indifferent, then


either all would run, so that Psθ
M < 1, or none would run, so that Psθ


M > 1. In


either case, we obtain a contradiction. Hence, in equilibrium, Psθ
M = 1. Overall


quality is increasing in θM , since a higher relative return from holding office increases


the number of high-skill candidates so as to decrease the probability of election. Since


no high-ability female stands as candidate, the share of elected females is decreasing,


but quality is increasing, in θM .


Finally, for θM ≥ (0.5µs+µs)/p, all high-ability, high-signal males stand for office,


as Psθ
M > 1. The overall quality of office holders now depends on the value of


θF . If θF < (0.5µs + µs)/p, there is no high-ability female candidate, since high-


ability male candidates push down the probability of election, Ps = p/(0.5µs + µs).


20For males this is obvious, for females it is implied by θM < (π − ωF )/φF .
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So, high-skill, high-signal females run only if θF ≥ (0.5µs + µs)/p. For the case


(0.5µs + µs)/p ≤ θF < (µs + µs)/p (and provided that θM > θF ), high-ability, high-


signal females must be indifferent between running or not. An increase in θF raises


the measure of high-ability female candidates, so as to decrease the probability of


election and respect the condition Psθ
F = 1. Thus, the overall quality of candidates


increases in θF , as well as the share of female office holders. For θF ≥ (µs + µs)/p, all


high-ability, high-signal females are candidates; quality is maximal, as well as female


participation in politics (0.5p).


For the case µs > p, the characterization of the equilibrium is as above, except


that, for 1 ≤ θM < µs/p, the probability that a high-skill, high-signal citizen is


elected is Ps = p/µs < 1, and hence Psθ
M < 1. In this region, there are no high-


ability candidates; the quality of the elected is 0 and the measure of females that hold


public office is 0.5p.


Figure 4 uses the features of the equilibrium to plot how the quality of elected


males and females changes with the relative benefits of holding office.21 We take θ for


the gender not represented in the graph as given. High-quality, high-signal females


stand as candidates only if the returns from holding office offset the relative high


level of political discrimination. It is also interesting to note that high-quality, high-


signal male candidates influence the expected returns of high-signal female candidates,


because the decision of the former lowers the probability of election and this affects


the decision of the latter on whether to run or not. Also obvious from this figure is an


interesting corollary, that gender discrimination is generically associated with a higher


expected ability of male policy-makers as compared to their female counterparts.


Hence, male citizens contribute more toward quality in public office than do female


citizens.


Figure 5 combines the two graphs above in a 3-D graph where the overall quality


of those elected is plotted against θM and θF . For low values of both θM and θF ,


only low-skill individuals run and the overall quality equals 0. As θM increases, for


the same θF – due, in our model, to a fall in λM or φM – some high-ability males run


for office and the overall quality of those elected rises along the lines represented in


Figure 4 above. The quality of the elected reaches a plateau when θM is sufficiently


high – where all high-skill, high-signal males (and no high-skill females) stand for


office. From that plateau onward, only an increase in θF can further increase the


overall quality of elected politicians, by attracting high-skill females to run for public


office.


Figure 6 represents the percentage of females elected for each pair of incentives


21We consider µs < p to plot this and the following graphs.
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Figure 4: Quality of those elected and incentives to run for office in the status quo, by gender. In
the figure, sh stands for s, and sl stands for s.


to run for office (θM , θF ). An increase in θM leads to a decrease in the percentage of


women elected, as high-skill, high-signal males enter political competition and thus


diminish the probability of electing a low-skill, high-signal, female. On the other hand,


an increase in θF , above a given threshold, induces high-ability, high-signal females to


run for office, thus increasing the share of women in the elected body. For sufficiently


high values of θM and θF , all high-ability, high-signal citizens are running, and thus


half of the elected citizens are females.


4 A model with gender quotas


We now consider the imposition of a minimal quota on the number of women elected


for public office and describe the resulting political equilibrium. The quota increases


the probability of election for women candidates – regardless of being low- or high-skill


– and concomitantly decreases the probability of election for men. Let q ∈ [qsq, 0.5p]


denote the quota level, where qsq is the measure of female office holders in the status


14







Figure 5: Quality of those elected and gender incentives to run for office in the status quo. In the
figure, sh stands for s, and sl stands for s.


quo.22 For each level of the quota, q, and given the relative incentives to run for office,


θM and θF , the political process delivers pMs (q) and pFs (q), the quality of elected males


and females, respectively. From this, the overall quality of elected politicians, ps,


follows immediately. Each different possible combination of θM and θF delivers a


different relationship between quotas and quality.


We focus on two important cases, summarized in Table 2. These depend exclu-


sively on the status quo of our economy, more concretely on whether some or all


high-ability, high-signal males and some or all high-ability, high-signal females are


running for office. This distinction is important, since the analysis differs slightly be-


tween the two cases. We immediately discard the four bottom left-hand possibilities,


where the status quo would not deliver under-representation of women, as imposed


by θM > θF . We also ignore the outcome where there are initially only low-quality


politicians elected, in the upper left-hand corner. In this case initial quality is 0,


which is far from interesting, and, more importantly, no under-representation arises


in the status quo. Finally, the situation in which all high-ability, high-signal males


and females stand for office in the status quo also leads to no under-representation


and is thus neglected. In sum, we analyze the case where some high-skill, high-signal


males and no high-skill, high-signal females run for office in the status quo, labeled


22We consider only cases where the quota is active, in the sense that the measure of reserved seats
for women is greater then the measure of women that hold office in the status quo. Additionally, the
maximum quota value implies an equal share of male and female citizens in public office.
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Figure 6: Percentage of women elected and gender incentives to run for office in the status quo. In
the figure, sh stands for s, and sl stands for s.


case i, and the situation where in the status quo all high-skill, high-signal males run


for office (but not all high-skill, high-signal females), labeled case ii.


Table 2: Two cases to be analyzed.


STATUS QUO No type-s males Some type-s males All type-s males
No type-s females not interesting case i case ii
Some type-s females not interesting not interesting case ii
All type-s females not interesting not interesting not interesting


4.1 Case I – Some type-s, signal-s male citizens stand for


office in the status quo


In this case, high-skill males that emit a high-signal must be indifferent between


running or not in the status quo. Hence, min{1, µs/p} ≤ θM < (0.5µs + µs)/p. Since


there is no high-skill, high-signal female candidate, the quality of elected officials in


the status quo is determined only by the number of high-skill males running and being


elected. The quality level is ps = 1− µs/(pθM) and the measure of elected females is


simply qsq = 0.5µs/θ
M . The following proposition analyzes the effects of imposing an


exogenous quota q ∈ [qsq, 0.5p] on the quality of those elected.


Proposition 1. Suppose that min{1, µs/p} ≤ θM < (0.5µs + µs)/p. Then,
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(i) imposing a gender quota q ∈ [qsq, 0.5p] never raises the quality of the elected


body;


(ii) for any quota level, reducing the relative weight of political discrimination versus


private labor market discrimination (increasing θF ) weakly improves the quality


of those elected for public office.


Proof. See Appendix C.


Given θM , we need to compute, for different values of θF and the quota level q, the


incentives for each of the four groups of individuals to run for office – high- and low-


skill males and females that emit a high-signal. An increase in the quota level has


the immediate effect of reducing the quality of those elected. Since a quota reduces


the measure of reserved places for men, some high-ability males will no longer stand


as candidates; otherwise the relative return from their candidacy would be negative.


Hence, the quality of elected males is decreasing in the quota level. Regarding females,


if θF < max{1, µs/p}, no high-ability female ever stands for office. Let us focus on


the region max{1, µs/p} ≤ θF < θM . A quota increases the probability of election


for high-signal females, and, for higher quota levels, some high-ability females will


be willing to stand for office. As in the case of males, the equilibrium requires that


high-ability, high-signal females are indifferent between running or not. Also, given


the symmetry property between males and females, it is not possible to have all high-


ability, high-signal women standing for office for any q ≤ 0.5p. The result is that the


quality of elected females is 0 in the status quo, remains 0 for lower quota levels, but


may increase for higher quota values. The overall quality of those elected for public


office is decreasing in q as long as the quota discourages some high-ability males


from running, but does not encourage any high-ability female to run. It is constant


when the probability of election for high-signal females is sufficiently high, such that


high-ability female candidates replace unmotivated high-ability male citizens that are


fleeing to the private sector.


Figure 7 provides a graphic perspective of some of the main features of Proposition


1. For low levels of θF , i.e., for high levels of political discrimination relative to private


labor market discrimination, the quota necessarily leads to a decrease in the overall


quality of those elected. This is simple to explain: the quota encourages women to


run for office, but only low-quality, high-signal women have an incentive to do so; as


high-quality males are discouraged from running, the overall quality of those elected


decreases. For higher values of θF , that is, lower levels of political discrimination


relative to discrimination in the private labor market, the quota changes the rewards
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from entering political office sufficiently so that some high-skill females stand as can-


didates. However, as long as θF < θM , this does not occur immediately at qsq. Hence,


given θF , quality first decreases, as the quota discourages high-quality males from


participating, but then stabilizes, when some high-skill females find it advantageous


to stand for office, a situation in which they replace discouraged high-ability males.


Figure 7: Quotas, incentives for high-skill females, and the overall quality of those elected – case i.
In the figure, sh stands for s, and sl stands for s.


One interesting byproduct of this analysis is the following. For a given quota level,


the lower political discrimination is relative to private labor market discrimination –


higher θF – the higher is the overall quality of those elected. To see this, recall that, if


some high-ability, high-signal females are candidates, they must be indifferent between


running or not. Hence, if θF increases, they are willing to stand for office with a


lower probability of election, which, given q, encourages more high-ability, high-signal


females to stand as candidates. In the extreme case of no discrimination (or equal


discrimination in the political market and in the private labor market), there is no


decrease in quality as the quota increases. This suggests that lowering discrimination


in the political market may be a good way to ensure that gender quotas will not


compromise the quality of elected politicians.
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4.2 Case II – All type-s, signal-s males citizens stand for


office in the status quo


Consider now θM ≥ (0.5µs+µs)/p, so that all high-skill, high-signal male citizens run


for office when gender quotas are absent. The following proposition shows that, in


this case, it is possible that higher quotas raise the overall quality of those elected. All


that is needed is that quotas attract high-ability female candidates without creating


a disincentive for high-ability males to exit the political arena.


Proposition 2. Suppose that θM ≥ (0.5µs + µs)/p. Then,


(i) there exists a quota level q ∈ [qsq, 0.5p] which raises the quality of the elected


body as compared to the status quo only if:


(a) max{1, µs/p} ≤ θF < (0.5µs + µs)/p, provided that both θF , θM and the


quota level are sufficiently high, or;


(b) (0.5µs + µs)/p ≤ θF < (µs + µs)/p (provided that θF < θM).


(ii) for any quota level, reducing the relative weight of political discrimination versus


private labor market discrimination (increasing θF ) weakly improves the quality


of those elected for public office.


Proof. See Appendix D.


Proposition 2 states that the overall quality of those elected increases over the status


quo if either one of two conditions is satisfied. In both, the quota cannot discourage


any high-ability, high-signal male candidate from running for office, at least for low


quota values. In the first, females are not running in the status quo, but would be


willing to run for a quota value q < 0.5p. The quota increases the probability of elec-


tion for high-signal females, but decreases it for high-signal males. The overall quality


of those elected increases over the status quo if there exists a quota level q ∈ [qsq, 0.5p]


such that the measure of high-ability females that run for office and are elected offsets


the fall in the share of high-ability males elected. In the second, females are indiffer-


ent between standing or not as candidates in the status quo. A quota attracts more


high-ability, high-signal females to run for public office without discouraging high-skill


men, therefore increasing the quality of those elected. In any other situation, namely


if the relative weight of political versus private labor market discrimination is suffi-


ciently high (θF < min{1, µs/p}), or if the quota leads high-ability males to exit the


political arena in sufficiently large numbers without creating the necessary incentive


to attract sufficient high-ability females, overall quality decreases.
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In Figure 8 we provide a graphic description of the effect of quotas on the quality


of those elected.23 First note that, for values of θF low enough, no high-ability female


stands for office in the status quo and an increase in the gender quota leads to a


decrease in the quality of office holders. This is what some public discussion of gender


quotas has emphasized. However, the situation changes for higher values of θF , that


is, lower levels of political discrimination. Below, we depict several regions for θF


separately.


Figure 8: Quotas, incentives for high-skill females, and the overall quality of those elected – case ii.
In the figure, sh stands for s, and sl stands for s.


For θF < 1, the increase in the quota will, at first, decrease the share of high-ability


males elected, and, at higher quota values, even deter high-skill men from running,


without attracting high-skill females. That is, a quota reduces the number of places


available to male candidates, so that fewer high-ability males are elected even if all of


them incur the costs of campaigning and run for office. In addition, as the probability


of election for high-signal males decreases, some high-ability males may simply quit


the political arena and flee to the private sector. If µs > p, this outcome also holds


for θF < µs/p.


If the relative benefit for female candidates from running for office is high enough,


so that max{1, µs/p} ≤ θF < (0.5µs + µs)/p, two different outcomes are possible.


Given θF , the quota either induces high-ability, high-signal males to quit the political


23In the discussion that follows, we consider θM < (µs + µs)/p. Thereafter, we discuss the case
where θM ≥ (µs + µs)/p.
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arena and only thereafter attracts high-ability, high-signal females; or attracts high-


ability, high-signal females prior to discouraging any high-ability, high-signal male


from standing for office. Figure 9 provides a 3-dimensional graphic illustration of


these two outcomes. In the first case, and starting from qsq, a quota leads first to a


decrease in overall quality, as it reduces the seats for high-signal males – both high-


and low-skill – replacing them with low-ability females. For larger quota values, some


high-ability males may even quit the political arena, which reduces quality further.


However, as is clear from the graph, at a given point, further increases in the quota


induce some high-ability females to run for office. From this point onward, high-


skill male candidates are being replaced by high-ability female candidates and the


quota increases female representativeness without affecting the overall quality of those


elected. This outcome requires that θF < 0.5µsθ
M/(pθM − 0.5(µs + µs)).


In the second case, the quota induces high-ability, high-signal females to run for


office prior to discouraging any high-ability male candidate. This requires a sufficiently


high value of θF , namely θF > 0.5µsθ
M/(pθM − 0.5(µs + µs)). However, the quality


of office holders does not necessarily increase relative to the status quo – it increases


only if the measure of high-ability, high-signal females that are running more than


offsets the fall in the measure of high-ability males that were elected in the status quo,


but are no longer elected due to the fall in the number of reserved seats for males.


Once the quota reaches higher values and high-ability males quit the political arena,


quality becomes independent of the quota. In this case, the effect of quotas on the


quality of politicians is characterized by non-linear effects, say, by first decreasing,


then increasing, and thereafter having no effect on quality.


Finally, consider (0.5µs+µs)/p ≤ θF < θM < (µs+µs)/p. In this region, any quota


above qsq attracts more high-ability females to the political arena without immediately


discouraging high-ability males that stand for public office. The result is a higher


share of high-ability office holders. This holds up until the point where the quota


is sufficiently high. Thereafter, high-ability males become discouraged and exit the


political arena, and the quality of office holders becomes independent of the quota.


Figure 10 represents this case.24


Note that in the above characterization there exists a quota level q < 0.5p whereby


after that level some high-ability males always exit the political arena. The value of


the quota at which that occurs obviously depends on the value of θM – the higher is


the relative payoff from holding office, the higher is the reduction in the probability


of election that high-ability, high-signal male candidates are willing to accept and


24In the figure, the value of θM is set to (0.75µs + µs)/p, and so this is the upper value that θF


can take.
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Figure 9: Quotas, incentives for high-skill females, and the overall quality of those elected – selected
region for case ii, where no high-ability female runs for office in the status quo. In the figure, sh
stands for s, and sl stands for s.


still run. For θM > (µs + µs)/p, all high-ability, high-signal males stand for office


for any quota q ≤ 0.5p, the quota region we are interested in. In this situation, the


region where quotas have no effect on overall quality – the flat region in Figure 10 –


would disappear, and for sufficiently high values of θF quality would be monotonically


increasing in q up to a quota of 0.5p.


A decrease in political discrimination as compared to private labor market discrim-


ination, associated with attractive rewards from public office – both θM and θF take


large values – increases the relative return of women from politics, thereby encour-


aging more high-ability females to stand in the political arena without discouraging


high-ability males. For a given quota, there is a higher share of high-ability citizens in


the pool of candidates, which necessarily leads to a higher quality in elected officials.25


A more informative signal – higher σ – also increases the quality of those elected for


any quota level, since the proportion of high-ability, high-signal citizens willing to


enter the candidate pool increases as the screening by voters is more effective. An


increase in the share of high-skill individuals in the population, s, has a similar effect.


An increase in the measure of seats, p, needs to be analyzed with caution, since it


also affects the share of places reserved for women, q/p. In order to eliminate this


effect, we can consider an increase in p that is accompanied by a proportional change


in q. This change weakly increases the chances of election for high-ability types –


25This can be easily inferred from Figure 8.
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Figure 10: Quotas, incentives for high-skill females, and the overall quality of those elected – selected
region for case ii, where some high-ability females run for office in the status quo. In the figure, sh
stands for s, and sl stands for s.


both males and females, if running – for any θM , θF and q/p. Hence, the share of


high-ability candidates weakly increases, and so does quality.26


Our model suggests that policies to avoid gender discrimination in the political


market, associated with high rewards from holding office, do not create a trade-off


between gender quotas and quality of public officials; in fact, the opposite is true.


Additionally, an increase in the share of high-ability individuals and an increase in


the effectiveness of political campaigns in screening candidates have important conse-


quences on the quality of those elected and on the effectiveness of a gender quota. In


fact, it is the interaction of these parameters of the economy with the quota level that


determines whether it is possible to increase the representativeness of females without


harming the quality of office holders and actually increasing it over the status quo.


5 Conclusion


This paper models the relationship between gender quotas and the quality of the


elected public officials in an economy where individuals from two publicly identifiable


groups – males and females – composed of high- and low-skill individuals, endoge-


nously decide whether to run for office, in a citizen-candidate game. The model is


applicable to any selection process – in politics, academia, or elsewhere – impos-


ing a quota on a verifiable characteristic in the presence of an imperfectly observable


26There are regions where an increase in p has no effect on quality whatsoever, for instance, if all
high-ability, high-signal males but no high-ability females are running for office.
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characteristic such as candidate quality. Imposing a quota increases the probability of


election for the discriminated group and decreases it for the originally over-represented


group, but the impact on the overall quality of those elected depends on exactly which


candidates are encouraged to run from the discriminated group – high or low-skill –


and discouraged from doing so from the other group. The overall effect of the quota


on the quality of politicians can be positive, negative, or null. When high-skill females


are relatively discouraged from running – due to political discrimination – a higher


quota decreases the overall quality of those elected. However, when the incentive for


high-skill females to run for office is relatively high – due to low political discrimi-


nation – higher quotas may not translate into any decrease in the overall quality of


public officials.


Importantly, a small increase in quotas can decrease quality of elected public


officials, whereas a higher increase in quotas reverses the effect – a non-linear effect


that can bring the quality of those elected for relatively high quotas well above the


status quo level, where women were under-represented. Another important lesson is


that the introduction of gender quotas should not be dissociated from policies lowering


political discrimination across genders, as lower discrimination always weakly increases


the quality of office holders. Other features of the economy and the political process,


such as the rewards from public office, the share of high-skill individuals, or the


effectiveness of political campaigns as screening devices, are key for determining the


effect of quotas on the quality of politicians. The answer to the question posed in the


title is straightforward: yes, gender quotas can help raise the quality of politicians.
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ing Paper No. 246 (2003).


Milyo, J. and S. Schosberg, “Gender bias and selection bias in House elections,” Public


Choice 105 (2000), 41–59.


Murray, R., “Second among unequals? A study of whether France’s “quota women” are


up to the job,” Politics and Gender (2010).


Osborne, M. and Al Slivinski, “A model of political competition with citizen-


candidates,” The Quarterly Journal of Economics 111 (1996), 65–96.


Poutvaara, P. and T. Takalo, “Candidate quality,” International Tax and Public Fi-


25







nance 14 (2007), 7–27.


26







Appendices


A Women in parliament


Table 3: Women in parliament, Lower House.


1997 2007
average % st. dev. # countries average % st. dev. # countries


% Women in lower house – total 10.20 8.17 193 15.98 10.09 193
% Women in lower house – quota 14.11 6.42 10 19.23 9.34 48
% Women in lower house – no quota 9.94 8.23 183 15.05 10.17 145
Quota in 1997 and quota in 2007 14.11 6.42 10 22.89 7.55 10
No quota in 1997 and quota in 2007 7.79 5.53 38 18.24 9.62 38
No quota in 1997 and no quota in 2007 10.45 8.68 145 15.05 10.17 145


B Characterization of the status quo equilibrium


Note that each candidate votes for herself/himself. Given our assumption that citizens


cannot anticipate differences in average quality between the pool of male and the pool


of female candidates, even if they exist, there is no reason for non-candidates to


discriminate between genders – they condition their vote solely on the signal emitted


by candidates, regardless of gender. From an immediate generalization of (1), it is


obvious that a type-i, signal-j, gender-h candidate will run for office if and only if


Pj
π − yhi
φh


≥ 1


where Pj is the probability that a signal-j candidate is elected. Due to the private


market discrimination, whenever a type-s, signal-s, gender-h citizen prefers to run for


office, so does a type-s, signal-s citizen of the same gender. Similarly, if a type-s,


signal-s, gender-h citizen is running for office, so must be a type-s, signal-s citizen of


the same gender. We now introduce the following lemma.


Lemma 1. If the measure of signal-s candidates is non-zero, then non-candidates


never vote for a signal-s candidate.


Proof. Let C̃j denote the measure of signal-j candidates and suppose that C̃s is non-


empty. If voters believe that the number of elements of type-s is higher in C̃s than in
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C̃s, then some type-s, signal-s are candidates. This implies that all low-ability, low-


signal citizens are candidates as well, since from our assumptions, θM < (π− ωF )/φF


and θM < (π − ωM)/φM . Given that 0.5(1 − s)µ > p, we have C̃s > p. Hence,


Ps = 0, and no signal-s candidate is elected. This implies that C̃s is empty: a


contradiction.


We now analyze the quality of those elected and the share of females in politics as a


function of θM and θF (with θM > θF ). Several regions are considered.


θM < 1


Whenever θM < 1, no type-s citizen, male or female, runs for office, as the expected


utility of holding office for any high-skill individual is negative. Voters simply random-


ize their voting decisions, as all candidates have the same expected ability. Obviously,


quality is 0, and the measure of elected females is representative of the population,


that is, qsq = 0.5p.


θM = 1


If θM = 1, type-s, signal-s male citizens run for office if elected for sure. Hence,


all type-s, signal-s citizens (males and females) must be running as well, as θM <


(π − ωF )/φF and θM < (π − ωM)/φM . If µs < p, the remaining places are filled by


type-s, signal-s male candidates, and Ps = 1. If we let Ch
s denote the measure of


high-skill, high-signal candidates of gender h, then CM
s ∈ [0, p− µs], and the quality


of elected males is


pMs ∈
[
0, 1−


0.5µs
p− 0.5µs


]
The overall quality of those elected is


ps ∈
[
0, 1−


µs
p


]
Finally, the measure of elected females is qsq ∈ [0.5µs, 0.5p]. If we consider instead


that µs ≥ p, there are more low-ability, high-signal individuals than the number of


offices. The probability of election is Ps = p/µs < 1, and no high-ability male stands


as candidate. The result is ps = 0 and qsq = 0.5p.


28







1 < θM < (0.5µs + µs)/p


Consider first that µs < p. In this region, any type-s, signal-s male citizen must be


indifferent between running or not. Suppose not. Then, either none would run, which


implies Ps = 1, so that Psθ
M > 1, a contradiction. Or all of them would run, which


implies Ps = p/(0.5µs + µs) and Psθ
M < 1, another contradiction. Therefore, we


must have Psθ
M = 1. As θF < θM , no type-s, signal-s female citizen runs for office,


but all low-type, high-signal citizens do. The measure of high-skill, high-signal male


candidates is found by solving the following equation


p


CM
s + µs


θM = 1


which yields CM
s = pθM − µs. The quality of elected males is


pMs =
CM
s


CM
s + 0.5µs


= 1−
0.5µs


pθM − 0.5µs


The probability of election is Ps = 1/θM and the overall quality of the elected body is


ps =
CM
s


CM
s + µs


= 1−
µs
pθM


Finally, qsq = 0.5µs/θ
M . If µs ≥ p, the above characterization still holds for µs/p ≤


θM < (0.5µs + µs)/p. For 1 < θM < µs/p, no high-ability male stands for office, and


the characterization is similar to the case of θM = 1.


θM ≥ (0.5µs + µs)/p


In this region, all signal-s male candidates stand for office and the quality of elected


males is pMs = µs/(µs + µs). To see this, note that if θF < (0.5µs + µs)/p no high-


ability female stands as candidate, since for the current probability of election Ps =


p/(0.5µs + µs), the expected return of running for office is negative (Psθ
F < 1). As


pθM/(0.5µs + µs) > 1, all high-signal males must be running. If 0.5µs + µs ≤ pθF <


µs + µs (provided that θF < θM), then type-s, signal-s females must be indifferent


between running or not running, and consequently all high-signal males stand for


office. Finally, if θF ≥ (µs + µs)/p all signal-s female citizens run for office, and


consequently so do all signal-s male citizens. The characterization of the equilibrium


is as follows.


(i) If θF < (0.5µs+µs)/p, no type-s female runs for office. The probability of election
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is Ps = p/(0.5µs + µs). The quality of those elected is ps = 0.5µs/(0.5µs + µs)


and the fraction of elected females is qsq = 0.5µsp/(0.5µs + µs).


(ii) If (0.5µs + µs)/p ≤ θF < (µs + µs)/p, high-ability, high-signal females are indif-


ferent between running or not. The measure of high-skill female candidates is


found by solving the following equation


p


CF
s + 0.5µs + µs


θF = 1


which yields CF
s = pθF − 0.5µs−µs. The probability of election of a high-signal


citizen is Ps = 1/θF , and the average quality of elected females is


pFs =
CF
s


CF
s + 0.5µs


= 1−
0.5µs


pθF − 0.5(µs + µs)


The share of elected females is


qsq = Ps(C
F
s + 0.5µs) = p−


0.5(µs + µs)


θF


Finally, the overall quality of those elected is


ps =
CF
s + 0.5µs


CF
s + 0.5µs + µs


= 1−
µs
pθF


(iii) For θF ≥ (µs +µs)/p the probability of election is at its minimum, Ps = p/(µs +


µs). All high-signal females run for office, implying CF
s = 0.5µs, and hence


pFs = ps = µs/(µs + µs). Finally, qsq = 0.5p.


C Proof of Proposition 1


Consider an exogenous quota q ∈ [qsq, 0.5p]. Recall that in case i only some high-


ability, high-signal males stand for office in the status quo (they are indifferent between


running or not), and so 1 ≤ θM < (0.5µs + µs)/p if µs < p, and µs/p ≤ θM <


(0.5µs + µs)/p if µs ≥ p. Obviously, for q = qsq, the equilibrium is as posited in


Appendix B.


Let PM
s denote the probability that a signal-s male candidate is elected, and note


that PM
s = (p − q)/(CM


s + 0.5µs) – the measure of places reserved for males over
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high-signal male candidates. Let qM = p − 0.5µs/θ
M , and observe that qM ≥ 0.5p.


Suppose not. Then


p−
0.5µs
θM


< 0.5p⇔ θM <
µs
p


If µs < p, the minimum value that θM can take is 1 and we obtain a contradiction.


If µs ≥ p, the minimum value that θM can take is µs/p, and we get p > p, another


contradiction. This implies that, for qsq ≤ q ≤ 0.5p, a non-null measure of type-s,


signal-s male citizens stands for office. This measure, CM
s , is obtained by solving the


following equation
p− q


CM
s + 0.5µs


θM = 1


yielding


CM
s = (p− q)θM − 0.5µs, q


sq ≤ q ≤ 0.5p


Note that, given θM , a higher quota decreases the measure of high-ability male can-


didates so that the probability of election remains unchanged. The quality of elected


males is


pMs = 1−
0.5µs


(p− q)θM
, qsq ≤ q ≤ 0.5p


Similarly, let qF = 0.5µs/θ
F , and note that qF ≤ (>)0.5p is equivalent to θF ≥ (<


)µs/p. Therefore, if µs ≤ p, we get qF ≤ 0.5p for 1 ≤ θF < θM . If µs > p, we obtain


qF > 0.5p for 1 ≤ θF < µs/p, and qF ≤ 0.5p for µs/p ≤ θF < θM . We now consider


these cases separately.


µs ≤ p and 1 ≤ θF < θM


The measure of high-skill, high-signal female candidates is


CF
s =


{
0 , if qsq ≤ q ≤ qF


qθF − 0.5µs , if qF < q ≤ 0.5p


and the quality of elected females is


pFs =


{
0 , if qsq ≤ q ≤ qF


1− 0.5µs
qθF


, if qF < q ≤ 0.5p
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The quality of the elected body is


ps =


{
1
p


[
(p− q)− 0.5µs


θM


]
, if qsq ≤ q ≤ qF


1− 0.5µs
p


θM+θF


θMθF
, if qF < q ≤ 0.5p


Hence, ps is weakly decreasing in q and weakly increasing in θF .


µs > p and µs/p ≤ θF < θM


This case is similar to the previous one and all the above characterization holds.


µs > p and 1 ≤ θF < µs/p


Here, high-ability males exit politics as the quota increases, but no high-ability female


stands for office for any q ≤ 0.5p. Therefore,


ps =
1


p


[
(p− q)−


0.5µs
θM


]
, qsq ≤ q ≤ 0.5p


which is strictly decreasing in the quota, q, and does not depend on θF .


D Proof of Proposition 2


In case ii, all high-ability, high-signal males stand for office in the status quo, and


thus θM ≥ (0.5µs + µs)/p. Again, for a quota q = qsq, the equilibrium is as depicted


in Appendix B.


If the quota is such that all high-skill, high-signal males run for office, male quality


is pMs = µs/(µs + µs). This occurs for q ≤ p − 0.5(µs + µs)/θ
M . If the quota is


above this value, the quality of elected males is as depicted in Appendix C. Let


qM1 = p − 0.5(µs + µs)/θ
M and qM2 = p − 0.5µs/θ


M , and note that qM2 ≥ 0.5p. The


argument follows the same steps as in Appendix C. The term qM1 is below 0.5p if and


only if θM < (µs + µs)/p. Thus, we can write pMs as


pMs =


{
µs


µs+µs
, if qsq ≤ q ≤ min{qM1 , 0.5p}


1− 0.5µs
(p−q)θM , if min{qM1 , 0.5p} < q ≤ 0.5p


Regarding the quality of elected females and overall quality, we have to consider


several regions for θF separately.
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θF < 1


In this situation, no high-ability female ever stands for office. The quality of elected


females, pFs , is 0. Thus, the quality of those elected


ps =


{
p−q
p


µs
µs+µs


, if qsq ≤ q ≤ min{qM1 , 0.5p}
1
p


[
(p− q)− 0.5µs


θM


]
, if min{qM1 , 0.5p} < q ≤ 0.5p


(2)


is decreasing in the quota level, q, and does not depend on θF .


1 ≤ θF < (0.5µs + µs)/p


As shown in Appendix B, no high-ability female runs for office in the status quo in


this region. A higher quota raises the probability of election for high-signal females.


Possibly, for a quota below 0.5p, high-ability, high-signal females will become indif-


ferent between running or not. Furthermore, in this region it is not possible to have


all high-ability, high-signal females standing for office for any q ≤ 0.5p. To see this,


note that the measure of female candidates is CM
s = qθF − 0.5µs, and the maximum


value this can take is 0.25µs. Let qF = 0.5µs/θ
F , and consider first that µs > p and


1 ≤ θF < µs/p, so that qF > 0.5p. The quality of elected females is 0 and the overall


quality of those elected is given by (2).


Now, consider the following cases: (i) µs > p and µs/p ≤ θF < (0.5µs+µs)/p); (ii)


µs ≤ p. In both situations, type-s, signal-s females stand for office for a quota below


q ≤ 0.5p (they will be indifferent between running or not). The quality of elected


females is


pFs =


{
0 , if qsq ≤ q ≤ qF


1− 0.5µs
qθF


, if qF < q ≤ 0.5p


If qM1 ≤ qF , the quality of those elected is


ps =



p−q
p


µs
µs+µs


, if qsq ≤ q ≤ qM1
1
p


[
(p− q)− 0.5µs


θM


]
, if qM1 < q ≤ qF


1− 0.5µs
p


θM+θF


θMθF
, if qF < q ≤ 0.5p


Again, ps is weakly decreasing in q and weakly increasing in θF . Finally, consider


qF < qM1 . This is equivalent to stating that θF > 0.5µsθ
M/(pθM − 0.5(µs + µs)). We


33







get


ps =



p−q
p


µs
µs+µs


, if qsq ≤ q ≤ qF


p−q
p


µs
µs+µs


+ q
p


[
1− 0.5µs


qθF


]
, if qF < q ≤ min{qM1 , 0.5p}


1− 0.5µs
p


θM+θF


θMθF
, if min{qM1 , 0.5p} < q ≤ 0.5p


Hence, quotas increase quality over the status quo if ∃ q ≤ min{qM1 , 0.5p} such that


p− q
p


µs
µs + µs


+
q


p


[
1−


0.5µs
qθF


]
>


0.5µs
0.5µs + µs


which is equivalent to


q >
0.5(µs + µs)


θF
− 0.5µs


0.5µs + µs
(3)


Hence, for quality to increase, θM and θF must be sufficiently high, so that qF < qM1 ,


and the quota value must respect (3). Finally, note that quality is weakly increasing


in θF .


(0.5µs + µs)/p ≤ θF < (µs + µs)/p


Let us now consider the final region, where some high-ability, high-signal females are


running for office in the status quo, and let q̃F = 0.5(µs+µs)/θ
F . Note that q̃F > 0.5p,


which implies that one cannot have all high-ability females running for office for any


q ≤ 0.5p. The quality of elected females is


pFs = 1−
0.5µs
qθF


, qsq ≤ q ≤ 0.5p


Now, suppose that qM1 ≥ 0.5p. The quality of those elected is


ps =
p− q
p


µs
µs + µs


+
1


p


[
q −


0.5µs
θF


]
, qsq ≤ q ≤ 0.5p


Quality is increasing in q and thus quotas improve quality over the status quo. Also,


quality is increasing in θF . Now, consider qM1 < 0.5p. The quality of those elected is


ps =


{
p−q
p


µs
µs+µs


+ 1
p


[
q − 0.5µs


θF


]
, if qsq ≤ q ≤ qM1


1− 0.5µs
p


θM+θF


θMθF
, if qM1 < q ≤ 0.5p


It is immediate that a quota results in an increase in quality for levels slightly above


the status quo, and remain constant when high-ability, high-signal females entering
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politics replace high-ability, high-signal males who are exiting to the private labor


market. An increase in θF raises the quality of those elected.
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