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Résumé

Cette thèse explore le rôle des changements dans les dynamiques intergénérationnelles
en économie en se concentrant sur les résultats distributionnels. Le premier chapitre
explore le déclin de la part du travail dans un contexte de changement de structure de
la population avec l’apparence des cohortes de boomer en France et aux Etats-Unis.
Je soutiens que la substitution du travail par le capital opérée par les firmes est une
conséquence des changements dans les institutions du marché du travail qui sont
déterminées de manière endogène par la structure d’âge de la population. Le second
chapitre décrit comment la polarisation sur le marché du travail a été accompagnée
par un déclin de la mobilité sociale intergénérationnelle au Royaume-Uni. Mes co-
auteurs et moi comparons deux cohortes britanniques qui sont entrées sur le marché
du travail à deux moments qui diffèrent considérablement en termes de structure
d’emploi. Nous trouvons que le rôle du revenu parental a augmenté pour la mobilité
sociale. Nous suggérons que la compréhension des dynamiques intergénérationnelles
nécessite de comprendre la mobilité intragénérationnelle. Le troisième chapitre exam-
ine les conséquences des événements majeurs dans la vie sur les valeurs individuelles
tout au long du cycle de vie. Je développe un cadre théorique pour expliquer comment
les individus ajustent leurs valeurs quand elles sont interdépendantes et affectées
par des chocs dus aux événements de la vie. En utilisant des données de cohortes
britanniques, je montre que les expériences de la vie changent les valeurs des indi-
vidus directement mais aussi indirectement puisque les individus cherchent à être
cohérents dans leurs valeurs.

Mots clés: Dynamiques intergénérationnelles; Part du travail; Mobilité sociale; Valeurs
individuelles
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Abstract

This thesis explores the role of changing inter-generational dynamics in Economics
with a focus on distributional outcomes. The first chapter explores the decline of the
labor share in the context of the appearance of boomer cohorts in France and the
US. I build a theoretical framework in which a generational conflict arises because
young and old individuals have different income sources and opposite objectives in
terms of public policy. I argue that the shift away from labor toward capital by firms
is a consequence of changes in labor market institutions which are endogenously
determined by the age structure of the population. The second chapter describes
how polarization in the labor market has been accompanied by a decline in inter-
generational social mobility in the UK. My co-authors and I compare two British
cohorts that entered the labor market at two points in time that differed considerably
in terms of the structure of employment. We find that the role of parental income
has increased for social mobility. We suggest that understanding inter-generational
dynamics requires considering how individuals move from their entry jobs into other
employment categories, i.e. understanding intra-generational mobility. The third
chapter examines the consequences of life-changing events on individuals’ values over
the lifecycle. I develop a theoretical framework to explain how individuals adjust their
values when those latter are inter-dependent and shocked by life events. Bringing
the model to British cohort data, I show that life experiences change individuals’
values directly but also indirectly as spillover effects appear when individuals seek
consistency in their values.

Keywords: Inter-generational dynamics; Labor share; Social mobility; Individuals’
values
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General Introduction

Each individual belongs to a generation that was preceded by other generations and
will be followed by others. Studying the dynamics of socio-economic contexts between
and within those generations is crucial to academic research to understand how
individuals relate to their elders, their peers, and their youngsters. This thesis presents
three academic contributions to the role of inter-generational dynamics in driving
distributional outcomes in several strands of the literature such as macroeconomics,
labor economics, and behavioral economics.

Each generation has gone through different timelines, events, and experiences.
For instance, in Western Europe, the Silent Generation (1928-1945) has known World
War II, the Baby Boomers (1946-1964) were raised during the 30-year post-war boom,
Generation X (1965-1980) has grown up with the first generation of computers, while
the Millennials (1981-1996) with the Web 2.0, lastly, the Zoomers (1997-2012) were
either masked or online at school due to COVID-19. Those differences can lead
to diverging perceptions of the world, hence, preferences that themselves can gen-
erate inter-generational conflicts (Meisner 2021). My first chapter entitled “Inter-
generational conflict and the declining labor share” argues that conflicts between
generations can have consequences for distributional outcomes.

In that chapter, I emphasize the role of demographic dynamics in the allocation
between capital and labor when there are conflicts between generations to determine
the public budget allocation. While the labor share remained stable for decades, sev-
eral OECD countries have witnessed a decline since the beginning of the 1970s (Elsby
et al. 2013, Karabarbounis and Neiman 2014). A heated debate among economists
has emerged trying to understand the reasons for these dynamics. Yet, the literature
on the labor share has paid no attention to the coincidence in timing between, on
the one hand, the start of the decline of the labor share, and on the other hand, the
entry of the baby-boomer cohort into adulthood, i.e. entering into the labor market
and reaching voting age. Thus, this chapter contributes to the growing literature on
the demographic determinants of technological change and automation (Acemoglu
and Restrepo 2018, Acemoglu and Restrepo 2020). I argue that the observed shift
away from labor toward capital is a response to changes in labor market institutions
endogenously determined by the age structure of the population, a novel mechanism
that this chapter is the first to identify.

Entering the labor market is a crucial step for every individual. Among all the
differences that generations face throughout their lifecycle, the difference in labor
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market context is likely to be one of the most diverging.1 Over the last decades, the
labor market has been transformed due to institutional changes (Bentolila and Bertola
1990, Bentolila and Saint-Paul 2003) and technological change, notably, with the
appearance of robots and automation technologies (Acemoglu and Restrepo 2020).
Those latter have resulted in a rise in the share of low- and high-paying jobs at the
cost of middling jobs, hence, polarizing the labor market (Autor et al. 2003, Goos and
Manning, 2007). Meanwhile, inter-generational mobility has substantially declined
in countries where the polarization process has been observed; see, for example,
Blanden et al. (2007) for the UK and Chetty et al. (2020) for the US. My second chapter
entitled “Spreading the polarization disease: From the labor market to social mobility”
suggests that increased employment polarization may be one of the factors behind
the observed decline in inter-generational mobility.

In this chapter, written with Cecilia García-Peñalosa and Tanguy van Ypersele, we
use data for two British cohorts that entered the labor market at two points in time
that differed considerably in terms of the structure of employment to re-examine the
drivers of mobility. The data indicate that occupational changes over the individual’s
career are an important source of mobility, with large shares of those in low-paying
(respectively, middling) occupations moving into middling (resp. high-paying) ones.
When we compare the two cohorts we find that these two sources of mobility have
declined for the younger cohort and that, whatever the initial occupation, parental
income has become more important in leading to occupational upgrading. Moreover,
we also document that the impact of parental income increased the most in the
regions where the share of middling employment fell the most. We thus bridge a gap
between two literatures, one focusing on falling mobility in high-income economies
and another establishing an increase in job polarization in those same countries.
This chapter adds to the previous one by suggesting that the relationship between
technological change and generations is two-way. On the one hand, technological
change can be due to institutional changes triggered by the age structure of the
population (chapter one). On the other hand, individuals all along that structure do
not experience the same type of inter-generational mobility as they face different
labor market contexts owing to technological change.

Between and within generations, individuals experience different patterns of so-
cial and income mobility which tend to influence their preferences for redistribution
(Piketty 1995, Alesina et al. 2018). However, one can think of many life experiences
that can affect other types of preferences (e.g. for leisure or for fertility). Values charac-
terize preferences as they reflect what is important in individuals’ lives. Studying the
dynamics of the former is key to understanding differences in preferences between
economic agents which can explain differences in behavior, hence, gaps in economic
outcomes. While prior work analyzes those dynamics, it only focuses on the evolution

1According to OECD data, a young boomer who entered in the US labor market in 1969—at the peak
of the post-war economic boom—faced a 3.51% unemployment rate, while a young millennial who
looked for a job in 2009—during the Great Recession—faced a 9.27% unemployment rate.
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of a single value, thus, neglecting that values are inter-dependent across groups.2

My third chapter entitled “Spillover effects across values” shows that assuming inde-
pendence between values leads to underestimating to which extent life experiences
affect individuals because such an assumption omits the consequences of the group
membership, hence, the existence of spillover effects.

In this chapter, I argue that because group identity is defined by a cluster of values,
shocks to one value that induce a change in group membership will lead to changes
in other values, hence creating spillover effects. Those spillover effects appear when
individuals seek to be consistent with the values of the group with which they identify.
To elucidate the spillover effects, I build a theoretical model accounting for values
consistency and endogenous group membership. Using British cohort data, I identify
spillover effects through the impact of exogenous life events on values (conservatism
and collectivism) in a simultaneous equations model. I also show that changes in
values following life events are also associated with a change in the likelihood to vote
for different political parties. My results show that individuals adjust the full set of
their values when an experience occurs in their life. The findings suggest that value
consistency and group identity are key drivers of values dynamics, hence, preferences.
Thus, this chapter contributes to the literature on the formation of preferences in
which most prior work focuses either on the inter-generational transmission (Bisin
and Verdier 2001, 2011) or the development during childhood (Fehr et al. 2013, Doepke
and Zilibotti 2017). I, instead, provide a new mechanism—which takes place later on in
individuals’ lifecycle—that is based on the will to convey values that are consistent with
the group with which individuals belong, hence identify. This chapter also suggests
that the link between cultural values and institutions, as described by Acemoglu and
Robinson (2021), may find its origins in the willingness of individuals to group and
share consistent values.

This thesis contributes to several strands of the literature in economics (including
macroeconomics, labor economics, and behavioral economics) by adopting an inter-
disciplinary approach as I build on psychology and sociology, hence, bridging key
literatures in social sciences. The central theme of this thesis relates to the existence of
several generations embodied with individuals that are different between and within
those generations due to their individuals’ experiences over the lifecycle which in turn
have consequences for institutions, values, and economic outcomes.
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1. Inter-generational conflict and
the declining labor share

Abstract: The coincidence in timing between the start of the decline of the labor share
and the entry of the baby-boomers cohort into adulthood—entering the labor market
and reaching voting age—has received no attention. I argue that the observed shift
away from labor toward capital is a response to changes in labor market institutions
endogenously determined by the age structure of the population through voting.
The size of the boomer cohort gives them large political weight and allows them
to change public policy in their favor when they are young and then old. These
institutional changes have consequences for the wage bargaining to which firms
respond by substituting labor with capital to thwart workers’ appropriation of the
rents. I develop a model which links public policy to wage bargaining and calibrate it
for France and the US. Numerical simulations can replicate the decline of the labor
share and labor market dynamics.

Keywords: Labor share, Inter-generational conflict, Wage bargaining, Probabilistic
voting.
JEL Codes: E25, J11, J52.
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1. Inter-generational conflict and the declining labor share – 1.1. Introduction

1.1. Introduction
The labor income share, its evolution and distributional implications, have been of
interest for economists since at least the work of Kaldor (1955).1 While initially existing
evidence indicated that it remained stable for decades, several OECD countries have
witnessed a decline since the beginning of the 1970s and a heated debate has emerged
trying to understand the reasons for these dynamics; see, for example, Karabarbounis
and Neiman (2014) and Elsby et al. (2013). These countries also experienced significant
changes in the age structure of their population following the birth of the so-called
baby-boomer cohorts—born between 1945 and 1965. Yet, the literature on the labor
share has paid no attention to the coincidence in timing between, on the one hand,
the start of the decline of the labor share, and on the other hand, the entry of this latter
cohort into adulthood, i.e. entering into the labor market and reaching voting age.

Figure 1.1 depicts the negative correlation between the old-age-dependency
ratio—which is driven by the position in the life cycle of the boomer cohorts—and the
labor share across several OECD countries between 1950 and 2019.2 These data dis-
play a positive correlation, as the older the population the lower the labor share. Figure
1.2 shows cross-country correlations between the old-age-dependency ratio and the
ratio between two public policy instruments, thus, providing empirical motivation
also for linking public policy to the age structure of the population.3 An increase in the
old-age dependency ratio is associated with an increase in public pensions as a share
of GDP relative to the share of unemployment spending. These data indicate that as
the boomer cohorts age, public policy shifts in favor of old-age specific government
spending.

In this paper, I argue that the observed shift away from labor toward capital is a
response to changes in labor market institutions endogenously determined by the age
structure of the population, a novel mechanism that this paper is the first to identify.
Through this new policy-mechanism effect, boomers drove the decline of the labor
share when they were young and continue to drive it down nowadays as they retire.

My argument is based on the idea that the boomers drive public policy choices
because the size of their cohort gives them large political weight. When they are young,
they change labor market institutions in their favor which allows them to bargain
greater wages. To thwart workers’ appropriation of rents, firms shift away from labor

1Starting with Blanchard (1997) a growing literature has documented changes in the labor share. A
renewed interest in its distributional consequences is largely due to Atkinson (2009), and it is a key
determinant of the distribution of personal income; see Checchi and García-Peñalosa (2010) and
Bengtsson and Waldenström (2018).

2The old-age-dependency ratio is defined as the ratio of the number of individuals above 60 over
the number of those between 20 and 60. When the boomers are young, they maintain the old-age-
dependency ratio relatively low although their elders are aging due to the increasing life expectancy.
Once they become old, the ratio explodes.

3Looking also at the timing of labor market reforms—on employment protection legislation, public
pension systems, non-employment benefits, and migration policies—in 14 OECD countries between
1986 and 2005, Pica (2010) shows that the number of reforms raising labor market flexibility has
increased over time, hence, as the boomers’ cohorts aged.
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Figure 1.1.: Labor share and old-age-dependency ratio

Notes: The figure displays the negative correlation between the labor share and old-age-dependency
ratio for several OECD countries. Labor share data are from the Penn World Table 10.0. The old-age-
dependency ratio is defined as the number of individuals above 60 over the number of those between
20 and 60. The ratio is computed with demographic data from the “medium variant” estimates from
the United Nations World Population Prospects 2017.

toward capital which decreases the labor share. Once the boomers become old and
retire, we would expect a reversal of the labor share dynamics as pro-worker labor
market institutions dwindle which increases employment. However, the consequent
positive effect of employment on the labor share is offset by the capital accumulation
fostered by extensive savings of the boomers when they were young, implying a further
decline.

I develop a two-period OLG model with young and old households. Both vote
to determine public policy while they have different income sources and opposite
objectives. Old agents receive capital income and favor old-age specific government
spending, whereas the youth receive wages and support unemployment benefits as
they face unemployment risk. As a large cohort of boomers arrives, they use their
political weight—through voting—to raise taxes and unemployment benefits. Both
latter increase the outside option of workers in wage bargaining which allows them to
bargain greater wages. The representative firm shifts away from labor toward capital.
When labor and capital are gross substitutes, this leads to the decline of the labor
share. Once the boomers retire, the political weight of the young declines and so does
the unemployment benefit which fosters employment. However, the positive effect of
employment on the labor share is offset by capital accumulation due to the extensive
savings of young boomers which have been fostered by their higher bargained wages.

My framework suggests that demographic dynamics affect the labor share in
two different ways. On the one hand, there is a direct factor-accumulation effect
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1. Inter-generational conflict and the declining labor share – 1.1. Introduction

Figure 1.2.: Public pension to unemployment spending ratio and old-age-dependency
ratio

Notes: The figure displays the positive correlation between the public pension to unemployment
spending ratio and old-age-dependency ratio for several OECD countries. The public pension to
unemployment spending ratio is computed using the total public unemployment spending and the
total public pension spending (both as shares of GDP) from the OECD data. The old-age-dependency
ratio is defined as the number of individuals above 60 over the number of those between 20 and 60.
The ratio is computed with demographic data from the “medium variant” estimates from the United
Nations World Population Prospects 2017.

operating through the labor supply and capital stock. A large generation expecting to
live longer, such as the boomers, results in a higher labor supply when they are young
and a larger capital stock—fostered by their savings—once they retire. On the other
hand, there is an indirect policy-mechanism effect reflecting the inter-generational
conflict over public policy. A large generation has relatively more political weight—
with respect to their elders and their youngsters—which allows it to shape the public
budget allocation in its favor through voting.

Both effects have consequences for the wage bargaining taking place in the labor
market. The factor-accumulation effect encompasses two dynamics: a larger capital
stock allows firms to substitute labor with capital which increases the capital-to-
labor ratio; while a greater labor supply decreases wages which fosters employment,
hence reducing the capital-to-labor ratio. Conversely, the consequence of the policy-
mechanism effect is straightforward. When the political weight of the youth increases,
so do unemployment benefits which raise workers’ outside option. Workers bargain
greater wages which undermines employment as firms substitute labor with capital,
hence, raising the capital-to-labor ratio. The framework provides dynamics of the
capital-per-worker with respect to demographic dynamics that do not depend on the
elasticity of substitution between capital and labor.

The elasticity of substitution between capital and labor plays a crucial role in the
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1. Inter-generational conflict and the declining labor share – 1.1. Introduction

model as it determines whether an increase in capital per worker raises or reduces the
labor share. To calibrate the model, I estimate this elasticity, respectively, for France
and the United States, and find, respectively, the values 1.21 and 1.27.4 Both elastici-
ties being greater than one imply that capital and labor are gross substitutes. Thus,
any increase of the capital per worker decreases the labor share, which corresponds
to the stylized facts for several OECD countries (Karabarbounis and Neiman 2014).
There is a substantive debate about the value of this elasticity in the literature. For the
United States, many studies tend to find an elasticity between 0.4 and 0.6 (Antràs 2004,
Chirinko 2008, León-Ledesma et al. 2010, i.a.). Nonetheless, Chirinko and Mallick
(2017) recently show that this elasticity is much greater than one when considering
income shares defined net of depreciation, which is in line with my theoretical frame-
work. Rognlie (2016) also argues that accounting for depreciation is more relevant
when dealing with income distribution issues. My estimate builds on the two latter
arguments and supports recent estimates considered in the labor share literature.5

I calibrate the model for France and the US starting in 1950. The model replicates
labor share dynamics until the 2010s, along with those of the labor market. It also
provides predictions of future dynamics. In France, the labor share is predicted to
steadily decline from 64.7% in 2020 to 60.4% by 2100; while in the US, it is predicted
to remain stable at 62.7% until 2040 before declining to 58.8% by 2100. From 2020
onward and until the end of the century, on average, about one percentage point of
the labor income share will shift to capital income every 20 years.

Counterfactual analysis shows that the policy-mechanism effect is as important
as the factor-accumulation effect. In fact, the former partially offsets the latter effect
when the boomers are young, hence, reducing the labor share. Once they retire, this
newly-identified effect dominates. This pattern holds for both countries.

Lastly, I conclude by showing that boomers are the winners of the age-related
conflict despite the decline of the labor share when they are young. They manage to
compensate their labor income losses through redistribution due to their political
weight. Thus, boomer cohorts have been better off in terms of income with respect to
their elders and their youngsters.

My paper is related to several strands of the literature. First, I contribute to the
growing literature on the consequences of demographic changes for the allocation
between capital and labor income. Schmidt and Vosen (2013) show that an aging
population leads to more savings, hence, more capital. When capital and labor are
gross substitutes, the accumulation of capital shrinks the labor share. I build on
their mechanism— which I define as the direct factor-accumulation effect—and

4I follow the specification of Klump et al. (2007), I estimate a single-equation estimation from the
two first-order conditions of the profit maximization for a CES production function with biased
technical change. Periods of the estimate correspond to 1950-2018 for France and 1950-2019 for the
US. See section 1.3.2 for the details.

5Caballero and Hammour (1998) use a capital-labor elasticity of substitution about 6 to simulate
French data. Karabarbounis and Neiman (2014) use cross-sectional data on 50 countries between
1975 and 2012 to find a baseline estimate of the elasticity about 1.28. Piketty (2015) shows that the
capital-income ratio and capital share tend to be positively correlated, thus, arguing that only an
elasticity above one can reconcile this stylized fact with the one-sector standard model.
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introduce a new mechanism, namely, the indirect policy-mechanism effect. D’Albis
et al. (2021) empirically find that an exogenous change in the net population growth
rate leads to a decline of the labor share; while an exogenous change in the net
migration rate increases the labor share. My paper provides a theoretical framework
that can explain both patterns through the lens of the factor-accumulation and policy-
mechanism effects. Recent work has focused on changes in the labor share across
industries. Notably, Acemoglu and Restrepo (2022) argue that firms decide to rely more
on automation technologies to replace middle-aged workers in manual production
tasks as the latter become scarce due to population aging. They predict that the labor
share should decline in industries that are intensive in those tasks. My work provides
an additional mechanism that relates firms’ response to constraints in optimizing
production factors owing to endogenous changes in labor market institutions fostered
by demographic dynamics.

Second, my work is related to the literature on the determinants of the labor
share. These determinants have been widely studied and debated, ranging from
globalization (Jayadev 2007, Pica 2010, Young and Tackett 2018, Autor et al. 2020, i.a.)
to capital-biased technical change (Acemoglu 2002, Acemoglu 2003, Karabarbounis
and Neiman 2014, i.a.) and labor market institutions (Blanchard 1997, Bentolila and
Saint-Paul 2003, Bental and Demougin 2010, i.a.). Caballero and Hammour (1998)
argue that pro-labor income institutions are a burden to firms because they limit
their ability to optimize inputs but also because they enable workers to obtain a high
income share. As a response, firms shift away from labor toward capital through
biased technical change. My paper looks upstream of the key mechanism in Caballero
and Hammour (1998) and reproduces it without the need for biased technical change;
rather I endogenize changes in labor market institutions which are determined by the
age structure of the population. I hence show that demography is a key determinant
of the labor share and suggest that it can be at the root of several explanations that the
literature has measured (see, for instance, Bergholt et al. 2021).

Third, the paper fits into the literature on the role of demography in shaping
institutions and its consequences for macroeconomic outcomes (Lee and Mason 2010,
Aksoy et al. 2019). Prior work focuses on the optimal retirement age for economic
growth (Futagami and Nakajima 2001, Gonzalez-Eiras and Niepelt 2012, i.a.) or the
sustainability of pension systems (de la Croix et al. 2013, Dedry et al. 2017, i.a.). I
contribute to this literature by providing insights on a key macroeconomic indicator
that has never been considered by this debate, namely, the allocation of income
between capital and labor.

Lastly, I contribute to the scarce literature on the consequences of cohort dynam-
ics for aggregate labor-market dynamics (Shimer 1998, Ferraro and Fiori 2020). My
results suggest that the boomers’ generations are important drivers of the declining
labor share in France and the US, a concept that has so far not been put forward.

This paper is organized as follows. Section 1.2 describes the model starting with
households, then presenting the labor market and public policy, to analyze the equi-
librium. Section 1.3 provides the quantitative analysis. I start with the data, before
calibrating the model. I present model predictions, compare the factor-accumulation
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and policy-mechanism effects, and discuss who are the winners of the age-related
conflict. Section 1.4 concludes.

1.2. The model
I consider a two-period OLG model in which there are two types of households: young
and old. The inter-generational conflict arises because young and old households
have different preferences in terms of public policy; the former are in favor of higher
unemployment benefits while the latter prefer more old-age specific government
spending.

I model the inter-generational conflict over the public budget allocation with this
trade-off between unemployment benefits and old-age specific government spending
for two reasons. First, we can think about several types of government spending that
are specific to old households. For instance, this can be interpreted as an old-age
specific health expenditure or more broadly, public services such as residential care
homes from which the elderly directly derive utility.6 Second, replacing this govern-
ment spending with pensions would also be an alternative specification. Nonetheless,
it would reduce the tractability of the model without any substantial gain in the anal-
ysis.7 To summarize, the model can be extended to other policy instruments for
the old as long as they derive utility from it, either directly or through their income.
The central point is to oppose young and old agents with different returns to policy
instruments in utility terms.

Decisions within each period unfold as follows. First, young and old households
vote to choose the tax rate, the unemployment benefit, and the old-age specific gov-
ernment spending, which defines the public policy equilibrium. Second, young
households bargain over wages with the representative firm which determines the la-
bor market equilibrium. Third, the uncertainty about the employment status of young
households is resolved. Fourth, households choose their consumption and savings.
The vote and the bargaining jointly determine the equilibrium of the economy and,
therefore, the labor share. I describe the model backward: starting with households,
before presenting production and the labor market, and ending with the voting on
public policy. Lastly, I analyze the equilibrium.

6Although health spending is also for the young, it is correlated to age. Papanicolas et al. (2020) show
that the US average per-capita health expenditure in 2015 is about three times larger for individuals
above 65 with respect to those between 20 and 64. They also find an average ratio of about 3.14 for a
sample of 8 OECD countries (excluding the US).

7Pensions would introduce the policy instrument within the budget constraint of the old rather than
directly in the utility function. From the point of view of the indirect policy mechanism, the elderly
would still desire more of this instrument. On the side of the direct factor-accumulation mechanism,
Schmidt and Vosen (2013) reach the same conclusions about the direct effect of aging on the labor
share by considering an exogenous pension system. Moreover, additional assumptions would be
required about the type of pension system, i.e. pay-as-you-go vs fully-funded pension system.
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1.2.1. Households
The population consists of N y

t young and N o
t old individuals. Demographic dynamics

are given by N y
t = nt N y

t−1 where nt > 0 is the gross rate of population growth, and
N o

t = pt N y
t−1 with pt ∈ (0,1] being the survival rate. The survival rate pt is an increasing

function of life expectancy and a decreasing function of the retirement age.8 Both
demographic parameters are exogenous and may vary over time. Their variations will
generate population dynamics, and affect the old-age dependency ratio, N o

t /N y
t =

pt /nt .
Each cohort consists of a continuum of agents with identical preferences. House-

holds have logarithmic utility functions and derive utility from consumption. Young
households discount the future at factorα ∈ (0,1). They face an idiosyncratic longevity
risk: with probability pt+1 they survive and become old households in period t+1. Due
to risk of death, the effective discount factor of young households equalsαpt+1. Young
households earn a disposable income yt that they allocate between consumption c1,t

and savings st . Once old, they receive the net return of their savings (1−τt+1)st R̂t+1,
where τt+1 is the tax rate and R̂t+1 the gross return on savings of a young household
that survives to old age. I suppose a perfect annuities market where savings of young
agents who die before becoming old are distributed among their surviving peers. Due
to the perfect annuities market R̂t = Rt /pt where Rt is the gross return on physical
capital. Old households allocate all their capital income to consumption c2,t+1 and
also derive utility from old-age specific government spending g t+1 which is a public
good financed through taxes. This good can be interpreted as a variety of public
expenditures—ranging from public provision of leisure activities to the pension of
domestic helps—that increase the quality of life. Lastly, old households die at the end
of period t +1.

Maximizing expected utility, a household in period t solves the following maxi-
mization problem:

max
c1,t , c2,t+1

Ut = lnc1,t +αpt+1
(
lnc2,t+1 +β ln g t+1

)
s.t. c1,t + st = yt ,

c2,t+1 = (1−τt+1)st R̂t+1,

where β> 0 characterizes the preference for old-age specific government expenditure.
The first-period disposable income yt depends on the employment situation of the
household. Each young household faces an idiosyncratic unemployment risk with
probability ut ∈ [0,1). The employment situation is known when choosing consump-
tion and savings. An employed household earns a net wage ye

t = (1−τt )wt where wt

is the wage rate, while an unemployed one gets the unemployment benefit yu
t = bt

where bt are the unemployment benefits.

8In the model, agents are considered as old once they retire. If the life expectancy and the retirement
age grow at the same rate, then the survival rate remains constant. For more details on the mea-
surement of population aging, see Sanderson and Scherbov (2006); Sanderson and Scherbov (2013);
D’Albis and Collard (2013).

26



1. Inter-generational conflict and the declining labor share – 1.2. The model

Solving the household’s maximization problem leads to the optimal consumption
in both periods and savings in first period, which are

c1,t = 1

1+αpt+1
yt , (1.1)

c2,t+1 = αpt+1

1+αpt+1
(1−τt+1)R̂t+1 yt , (1.2)

st = αpt+1

1+αpt+1
yt . (1.3)

Since the utility function is logarithmic, savings are a constant proportion of dis-
posable income. Aggregate savings in the economy are the weighted average of all
disposable incomes of the young such that

St = αpt+1

1+αpt+1

[
(1−ut )(1−τt )wt +ut bt

]
N y

t . (1.4)

I assume that capital fully depreciates between the two periods.9 Thus, equation
(1.4) determines the capital stock next period so that Kt+1 = St . This assumption also
implies that the gross return on physical capital is equal to the rental rate, i.e. Rt = rt .

1.2.2. Labor market
Consider a representative firm with a standard CES production function given by

Yt = A

[
φK

σ−1
σ

t + (1−φ)L
σ−1
σ

t

] σ
σ−1

, (1.5)

where Kt is the capital stock, Lt labor, σ the elasticity of substitution between capital
and labor, φ the factor share parameter capturing the relative importance of inputs in
production and A a scale parameter. Rewriting the production function in per-worker
terms, I have

Yt

Lt
= A

(
φk

σ−1
σ

t +1−φ
) σ
σ−1

, (1.6)

where kt ≡ Kt /Lt is capital-per-worker. The inverse labor demand function obtained
from profit maximization is

wt = (1−φ)A

(
φk

σ−1
σ

t +1−φ
) 1
σ−1

. (1.7)

The labor share is defined as the ratio between the wage rate and output-per-
worker, i.e. θt ≡ wt Lt /Yt . Using equations (1.6) and (1.7), the labor share is given

9A period corresponds to half the lifetime of a generation, hence, I assume that capital is either
depreciated or obsolete after such a long period.
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by

θt =
(
1+ φ

1−φk
σ−1
σ

t

)−1

. (1.8)

Note that when the capital-labor elasticity of substitution equals unity, then the labor
share is constant, i.e. θt = 1−φ. From equation (1.8), we can also define the labor-to-
capital income ratio as

Θt ≡ θt

1−θt
= 1−φ

φ
k

1−σ
σ

t . (1.9)

The comparative statics of these expressions are straightforward. A higher capital-
per-worker increases the wage and output per worker, i.e. ∂wt /∂kt > 0 and ∂(Yt /Lt )/∂kt >
0. However, the impact on the labor share depends on the elasticity of substitution be-
tween both factors, with ∂θt /∂kt ≶ 0 if σ≷ 1. To have a negative relationship between
the capital-per-worker and the labor share, both factors have to be gross substitutes,
i.e. σ> 1. In such a case, any increase in capital per worker leads to a higher wage that
is outweighed by the increase in output per worker. Thus, the labor share declines
along with the labor-to-capital income ratio.

Young households bargain over the wage rate with the representative firm. The
employer retains the prerogative to hire and fire as the labor market is a monopsony.10

Consequently, the firm is always on its labor demand curve and equation (1.7) holds.
Since workers compete to get employed, they subsequently undercut their wages
so that the wage rate is pinned down to their incentive constraint. The incentive
constraint of workers is such that the net wage cannot be lower than their outside
option, namely, the unemployment benefits, i.e. (1−τt )wt ≥ bt . Therefore, the labor
market equilibrium wage—which implicitly characterizes the level of employment
Lt —becomes

wt = bt

1−τt
. (1.10)

Using the labor demand function, as given by equation (1.7), I obtain dLt /dbt < 0
and dLt /dτt < 0,∀σ. When the unemployment benefit or the tax rate increase, so
does the workers’ outside option. As a result, workers bargain greater wages and the
firm shifts away from labor toward capital to thwart workers’ appropriation of the
rents, i.e. the increase of labor costs. Therefore the model is able to replicate the
partial equilibrium effect in Caballero and Hammour (1998) regardless of the value of
the elasticity of substitution between labor and capital.

10Possible extensions of the model would be to consider either a “right-to-manage” model à la Nickell
and Andrews (1983) or an “efficient contract” model à la McDonald and Solow (1981). Both specifi-
cations introduce a representative union to bargain with the representative firm which strengthens
the relative bargaining power of the workers by adding a distortion to the wage. In those settings,
the bargaining power can be endogenous to public policy. Nonetheless, this goes far beyond the
scope of the paper. With exogenous bargaining power, the right-to-manage specification leads to
qualitatively equivalent results.
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1.2.3. Public policy
The government taxes the labor income of the young and the returns to savings of
the old at the same tax rate.11 The revenue generated from these taxes is allocated
to unemployment benefits and old-age specific government spending. Therefore,

the government budget constraint is τt

[
wt (1− ut )N y

t + Rt St−1

]
= bt ut N y

t + g t N o
t .

Since the expression between square brackets corresponds to the total income in the
economy Yt , I rewrite the government budget constraint as

τt Yt = bt ut N y
t + g t N o

t . (1.11)

Everything else equal, both types of agents prefer lower taxes as they reduce their
disposable income. The youth prefer a higher unemployment benefit since they face
unemployment risk, while the elderly want more government spending because they
derive utility from it.12

I make the key assumption that individuals make different policy choices when
young and when old. Recent empirical evidence shows that people change their
public spending preferences over their life cycle which reflects a form of age-related
selfishness in public spending preferences. Sørensen (2013) shows that elderly people
desire less spending in education while they support higher health expenditure and
pensions. Busemeyer et al. (2009) find sizable age-related differences in public policy
preferences. Although these studies disagree on the magnitude of the conflict, they
both show that such a conflict does exist.

I consider a probabilistic voting setup.13 With probabilistic voting, all agents
vote for a policy platform ψt = (τt ,bt , g t ) represented by opportunistic candidates
(or parties). Candidates try to maximize their probability of winning the election.
They differ in their popularity and there is an idiosyncratic bias among voters for
one candidate or the other. Candidates know about these biases. In equilibrium, all
candidates choose the same policy platform ψ⋆t that maximizes the political objective
function Wt (ψt ) defined below. See Lindbeck and Weibull (1987) for more details on
the probabilistic-voting setup.

The youth vote before their employment status is revealed. There is no coordi-
nation between voting and wage bargaining. Therefore, households only care about
the direct effects of public policy on their utility. They do not consider the indirect

11I consider a common tax rate to simplify the analysis. Young and old agents, both prefer a lower
tax rate as it reduces their disposable income. By introducing different labor and capital income
tax rates, I would have two sources of inter-generational conflict, adding complexity to the voting
process but without providing additional insights.

12Recall that households only care about the direct effects of public policy on their utility. Nonetheless,
considering indirect effects—on the wage wt and interest rate Rt —would lead to the same con-
clusions concerning old households as any increase in unemployment benefits reduces the gross
return on physical capital and therefore their income.

13The alternative would be a median voter setup. However, the median voter setup would create two
extreme regimes with one of them being a gerontocracy. It would also generate large swings in
public policy if the median-voter switches from young to old or vice versa. Under probabilistic
voting, the equilibrium policy platform is a continuous function of the old-age-dependency ratio.
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effects operating through unemployment, wages, and the accumulation of capital.
The maximization program that characterizes the public policy equilibrium is

max
τt ,bt ,g t

Wt (τt ,bt , g t ) = ηt

[
(1−ut ) ln(1−τt )+ut lnbt

]
︸ ︷︷ ︸

Young indirect utility

+ ln(1−τt )+β ln(g t )︸ ︷︷ ︸
Old indirect utility

subject to the government budget constraint from equation (1.11), where

ηt = nt

pt
ω(1+αpt+1) (1.12)

is the political weight of the young, and ω the relative ideological spread-out of the
youth with respect to the elderly. The relative ideological spread-out is characterized
by the ratio of the sensitivities of voting behavior to policy changes for each group.
I assume this spread-out is constant over time.14 See appendix 1.A for more details
about the probabilistic voting setup in this framework.

The political weight is the key variable in the model because it is the channel
through which the age structure affects public policy. It depends negatively on the
old-age dependency ratio pt /nt . As expected, the older the population, the lower the
political weight of the young in policy determination. It depends positively on the
relative ideological spread-out ω. The less ideological are the youth, the higher their
political weight is because it is easier for the opportunistic candidates to get their votes
with an appropriate public policy. As a consequence, candidates pay more attention
to them. The political weight of the young is also increasing in the effective discount
factor αpt+1. This term appears because the public policy at time t also affects future
income dynamics of the young generation.

Focusing on the interior solution of the maximization program, the first order
conditions lead to the following public policy equilibrium:

bt = ηt

1+β+ηt

Yt

N y
t

, (1.13)

g t = β

1+β+ηt

Yt

N o
t

, (1.14)

τt = β+utηt

1+β+ηt
, (1.15)

where equation (1.13) defines the unemployment benefits, equation (1.14) the old-age
specific government spending per old household, and equation (1.15) gives the tax
rate.

Comparative statics are straightforward. The young generation desires higher
taxation as long as the unemployment risk is large enough, i.e. ∂τt /∂ηt > 0 if and

14This assumption can be interpreted in two ways: either both relative ideological spread-outs are time
invariant or they vary in same proportions. It would be interesting to consider these spread-outs as
endogenous or to make them cohort-specific. This goes beyond the scope of this paper.
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only if ut >β/(1+β). No matter the level of unemployment, they always prefer larger
unemployment benefits, i.e. ∂bt /∂ηt > 0. Conversely, this generation desires less
old-age specific government spending because they do not derive any utility from it
yet, i.e. ∂g t /∂ηt < 0.15

The aggregate net income of young households can be defined as

Y y
t = [(1−ut )(1−τt )wt +ut bt ] N y

t .

Using equations (1.10) and (1.13), I rewrite it as a share of the total income such that

Y y
t

Yt
= ηt

1+β+ηt
.

For a given level of total income Yt , the comparative statics indicate that when the
political weight of the young rises, they increase their income share through more re-
distribution i.e. ∂(Y y

t /Yt )/∂ηt > 0. Conversely, the income share of the elderly shrinks
when the political weight of the young increases, i.e. ∂(Y o

t /Yt )/∂ηt < 0. Furthermore,
it is possible to express the after-tax income ratio between young and old households,
as

Y y
t

Y o
t
= ηt . (1.16)

The greater is the political weight of the young, the greater their relative net income is,
i.e. ∂(Y y

t /Y o
t )/∂ηt > 0.

1.2.4. Equilibrium
Using equations (1.13) and (1.15) from the public policy equilibrium along with equa-
tion (1.10) from the labor market equilibrium lead to the labor share at the equilibrium:

θt = ηt (1−ut )

1+ηt (1−ut )
, (1.17)

where the political weight of the young ηt is exogenous and given by demographic
dynamics, while the unemployment rate ut is endogenous. Using equation (1.8), I can
express the capital-per-worker at equilibrium as a function of exogenous variables,
namely,

k⋆t =
(

φ

1−φ
Kt

N y
t

ηt

)σ
, (1.18)

15I do not consider any form of explicit altruism in the model. However, the parameter β which is the
preference for old-age specific spending captures a form of implicit altruism from young to their
elders. The greater the parameter, the more individuals care about government spending once old.
Lastly, a form of explicit altruism from young to old generations would simply soften the age-related
conflict without reversing its outcome.
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where the capital stock Kt is given by the savings in previous period, whereas the labor
supply N y

t and the political weight of the young are both given by the demographic
dynamics. Thus, t here is a unique non-trivial equilibrium.

In equilibrium, the capital-per-worker is an increasing function of the political
weight of the young ηt . The greater the political weight, the greater the unemploy-
ment benefits, hence, the bargained wage, thus, the lower the labor demand of the
representative firm and the greater the capital-to-labor ratio as the firm relies more
on capital than labor. Note that the intensity of the mechanism depends positively on
the elasticity of substitution between capital and labor.

Since the capital stock is given by the savings in the previous period, i.e. Kt = St−1,
the greater the savings of the previous generation, the larger the amount of capital
available to the firm, hence, the larger the capital per worker. Conversely, the larger
the young generation N y

t , the larger the labor force, and therefore the lower the capital-
to-labor ratio.

1.3. Quantitative analysis
This section presents the quantitative analysis of the model with three main objectives:
to reproduce the labor share dynamics observed over the period 1950 to 2010, to
provide model predictions after 2010, and to understand the transmission channels
of demographic effects on the labor share. I compute model predictions for France
and the United States. I focus on these two countries because they face important
changes in the age structure of the population due to the emergence of the boomers’
generation, while having sizeable differences in terms of labor market institutions and
public policy.

To simulate the model, I follow the methodology of Gonzalez-Eiras and Niepelt
(2012) which is standard in the literature to calibrate an OLG model. One period in
the model is assumed to correspond to 40 years in the data. Thus, households are
considered as young between 20 and 60 years of age and as old thereafter.16 I compute
four sequences of model predictions with a period length of 40 years each. Periods of
the first sequence correspond to 1950, 1990, 2030, 2070; for the second sequence to
1960, 2000, 2040, 2080; for the third sequence to 1970, 2010, 2050, 2090; and for the
fourth sequence to 1980, 2020, 2060, 2100. When I report time-series predictions, I list
these four sequences in a single time series. Thus, there are always eight generations
living simultaneously, four of them being young and the four others old. Every 10
years, a new generation is born and an old one dies.

16An implicit assumption of the model is that the retirement age is constant. The average French
effective retirement age was 67.8 in 1970 and has declined to 59.3 in 2010. In the US it has gone
from 68.4 to 65.6 over the same period (data from the OECD Database, Ageing and Employment
Policies - Statistics on average effective age of retirement). I suppose, as an approximation, that
agents retire at 60 years old to match the period lengths of the calibration. Such an assumption
should not affect the voting outcome because almost-retired agents may anticipate their future
situation once they vote. Nonetheless, a 5-year change remains moderate compared to the 40 years
between two periods.
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Figure 1.3.: Demographic dynamics

Notes: The figure displays, for each country every 10 years, the population growth rate, the survival rate
and the old-age dependency ratio. Data correspond to the “medium variant” estimates from the United
Nations World Population Prospects 2017.

1.3.1. Data
Demography. I use demographic data from the United Nations World Population
Prospects 2017.17 I start by computing the old-age dependency ratio from the data as
the number of old individuals divided by the number of young ones. Then, I compute
the population growth rate using the ratio between the number of young individuals
relative to the number of young people in the previous period of the sequence, i.e.
nt = N y

t /N y
t−1. Lastly, the survival rate verifies the identity and equals the product of

the old-age-dependency ratio and the population growth, i.e. pt ≡ N o
t /N y

t ×nt . Figure
1.3 plots demographic dynamics for France and the United States and indicates that
both countries face the same demographic context. I distinguish three eras in terms
of dynamics that correspond to the life cycle of the boomers’ generation: when the
boomers are young between 1970 and 2010; when they retire; and thereafter once they
disappeared. Until 2010, the old-age dependency ratio remains roughly stable due to
the massive entry of the boomers into the labor force that offsets the rise in the survival
rate due to increasing life expectancy. Thereafter, as the boomer generation retires,
the survival rate continues to grow and population growth declines. As a consequence,
the old-age dependency ratio explodes.

Labor share. I use labor share data from the Penn World Table 10.0 (PWT); see
Feenstra et al. (2015) for more details on these data. In this dataset, the labor share θt

17Demographic data from 1950 to 2010 come from the United Nations World Population Prospects
2017. For future dynamics, I rely on the “medium variant” estimates from the United Nations.
Demographic data before 1950 are from http://www.populstat.info. Due to data limitations, the
expected survival rate pt+1 is not available after 2060. Thus, I suppose that pt+1 grows at its
observed average growth rate until 2060, for each country, hence, 4.921% for France and 4.137% for
the United States. Nevertheless, I limit my analysis to 4 periods (hence 2100) due to the large degree
of uncertainty thereafter.
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corresponds to the share of labor compensation in GDP. As argued by Gollin (2002),
the measurement of the labor share is influenced by the adjustment method to take
into account self-employed income. In the theoretical framework, workers are young
individuals and supply only labor. In line with the model, I consider self-employed
income as labor compensation.

Capital stock. I use the capital stock at constant 2011 national prices from the
PWT for the capital stock Kt . To disentangle the effect of changes in the number of
hours worked, I adjust both variables by the average annual hours worked by persons
engaged from the same data source.

Labor and unemployment. I also use the number of persons in employment
from the PWT. In the model, labor supply is inelastic and there is no distinction
between unemployed and inactive individuals. The unemployed, in terms of the
model specification, correspond to all agents that do not work. However, in high-
income countries such as France and the United States, inactive people also benefit
from redistribution through transfer payments. Therefore, I treat them as unemployed
and the redistribution is captured through unemployment benefit bt in the model. I
compute the unemployment rate such that ut = 1−empt /N 15−64

t , where empt is the
number of persons in employment and N 15−64

t is the working-age population.18 Then,
I compute labor according to the identity Lt ≡ (1−ut )N y

t .
Public policy variables. I use the government revenue as a share of GDP from

the OECD Tax Database to proxy the tax rate τt , these data are not available before
1970. I use the pension spending expressed in percentage of GDP as a measure of
the old-age specific government spending, i.e. g t N o

t /Yt , as it is likely to be positively
correlated with. Lastly, I consider the public unemployment spending expressed in
percentage of GDP for the share of total unemployment benefits, i.e. bt ut N y

t /Yt . Both
latter variables are from the OECD data.

Normalization. I normalize the capital-labor ratio kt and the young population
N y

t to their 1950 values. Lt is computed such that the unemployment rate ut matches
the one derived for 1950 and Kt satisfies the identity kt ≡ Kt /Lt .

1.3.2. Calibration
Once stock variables are normalized, I calibrate the parameters of the model {α, φ, σ,
ω, β, A}. Table 1.1 summarizes parameters for both countries. I set the discount rate
α at 0.669, i.e. 0.99 on annual basis. The parameter φ corresponds to the capital share
in 1950 and is derived from the labor share in the same year.

The main parameter of the model is the elasticity of substitution between capital
and labor, i.e. σ. I follow the specification of Klump et al. (2007) for a CES production

18I consider the whole working-age population instead of the young population. Due to the demo-
graphic specification of the model, young agents correspond to those between 20 and 60 years old.
Data on the number of persons engaged per age group are not available in PWT. Therefore, taking
only N y

t as denominator would bias downward the unemployment rate. Although there are other
sources of population data, I rely on the PWT to have consistency using the same data source for
input factors and output.
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Table 1.1.: Parameters

Parameter France US Target

α Discount rate 0.669 0.669 Set to 0.9940

φ Capital share in 1950 0.232 0.323 1−θ1950

σ Capital-labor elasticity of substitution 1.206 1.270 Estimation
ω Relative ideological spread-out 1.103 0.622 k1970

β Preference for old-age specific gov. spending 0.570 0.002 τ1970

A Scale parameter of the production function 127.782 18.430 θ1990

Notes: The table reports the parameters and the targets from the calibration of the model for France
and the United States. The discount rate is set to 0.99 on annual basis. The capital share in 1950 matches
the labor share in the same year. The capital-labor elasticity of substitution is obtained with a single-
equation estimation from the two first-order conditions of the profit maximization with normalized
CES production function. The relative ideological spread-out matches the capital-labor ratio in 1970,
the preference for old-age specific government spending matches the tax rate in 1970, and the scale
parameter of the production function matches the labor share in 1990.

function with biased technical change. I estimate σ with a single-equation estimation
from the two first-order conditions of the profit maximization, namely,

lnΘt = γ0 +γ1 ln(kt /k0)+γ2 (t − t0) , (1.19)

where γ0 is the intercept, γ1 ≡ (1−σ)/σ encompasses the elasticity of substitution
between both factors, and γ2 captures the overall bias in technical change.

Table 1.2 summarizes the coefficients and provides the estimated elasticity for
both countries. For France, the specification in column (2) that controls for the bias of
technical change is the preferred one. Since γ3 is negative and significant it means
that the technical change is biased toward capital. For the US, I consider the first
specification as γ3 is not significant in column (2). Note that the coefficients from
which I derive the elasticity, i.e. γ2, are significantly negative, implying that σ is
significantly greater than one. I hence obtain an elasticity of 1.206 for France and
1.270 for the United States. Therefore, both input factors are gross substitutes. These
values are in line with recent estimates in the literature on the labor share such as
Karabarbounis and Neiman (2014) who use cross-sectional data on 50 countries over
the period 1975-2012 to find an elasticity greater than 1, with an average of 1.28 in
their baseline estimates.19

To calibrate the three remaining parameters, I match three moments in the data.
The relative ideological spread-out ω is set to match the capital-labor ratio kt in 1970
using equation (1.18). The parameter being greater in France than in the US, it suggests
that young people have inherently more political weight in France compared to the
US. The preference for old-age specific government spending β is set to match the tax
rate τt in 1970, from the data, using equation (1.15). As expected, the preference for

19Caballero and Hammour (1998) use a relatively high value of the capital-labor elasticity of substitu-
tion, about 6.00, to simulate French data.
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Table 1.2.: Estimation of the capital-labor elasticity of substitution

Linear regression - OLS

France United States

(1) (2) (1) (2)

γ1 1.233∗∗∗ 1.214∗∗∗ 0.752∗∗∗ 0.762∗∗∗

(0.020) (0.019) (0.012) (0.014)
γ2 −0.318∗∗∗ −0.171∗∗∗ −0.213∗∗∗ −0.363∗∗∗

(0.014) (0.043) (0.017) (0.101)
γ3 −0.005∗∗∗ 0.002

(0.001) (0.002)

σ 1.466 1.206 1.270 1.571

R2 0.891 0.908 0.703 0.713
Adj. R2 0.889 0.906 0.699 0.704
Num. obs. 69 69 70 70

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. The labor-
to-capital income ratio (in log) is the dependent variable. The periods of the estimate
correspond to 1950-2018 for France and 1950-2019 for the US. Single-equation estimation
from the two first-order conditions of the profit maximization for a CES production function
with biased technical change. Coefficients are as follows. γ0 is the intercept, γ1 ≡ (1−σ)/σ
encompasses the elasticity of substitution between capital and labor, and γ2 captures the
overall bias in technical change.

old-age specific government expenditure—relative to private consumption—is greater
in France than in the United States. Lastly, the scale parameter of the production
function A is set to match the average labor share between 1988 and 1992.

1.3.3. Model predictions
I simulate the model using the parameters values above. For the remaining of the
paper, I refer to this simulation as the benchmark simulation. Figure 1.4 displays the
labor shares predicted by the model. The model reproduces the global trend in the
data for both countries until 2020. For the US, the model underestimates the labor
share around 2000. However, it captures the overall trend of the labor share over the
period. For France, model predictions are more accurate and reproduce the data since
1950. Looking at the model’s predictions after 2020, the labor share should decline
until the end of the century in both countries. I discuss the dynamics of variables—in
the public policy equilibrium and in the labor market equilibrium—over the three
periods: when the boomers are young (1970-2010), when they are retired (2010-2050),
and afterward (2050-2100).

The young boomers (1970-2010). Figure 1.5 displays the dynamics of public
policy variables, expressed in percentage deviation from their 1970’s value. The rate of
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Figure 1.4.: Model predictions of the labor share

Notes: The figure shows the labor share predictions of the model (dashed lines) and the labor share
in the data (solid lines) from 1950 to 2100 for France and the US. Labor share data are from the Penn
World Table 10.1 with self-employed income as labor compensation.

Figure 1.5.: Public policy dynamics over the 1970-2010 period

Notes: The figure shows the deviation of the variables from the public policy equilibrium from their
1970’s value (in percentage) for France and the United States over the 1970-2010 period. Solid lines
represent the dynamics obtained from the model simulation, dashed lines represent the data, and the
dotted line represents the 0-degree line.

population growth nt slightly exceeds the increasing survival rate pt between 1970
and 2000. Thus, the old-age-dependency ratio pt /nt remains roughly stable, although
it declines slightly in France between 1980 and 1990 due to the massive entry of the
boomers into the labor force. The old-age-dependency ratio starts to increase around
2000 due to a steady population growth combined with a sharply increasing survival
rate, the boomers’ generation starting to retire. As a result of this demographic context,
the political weight of the young ηt is above its 1970’s level until 2000 in both countries
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Figure 1.6.: Labor market dynamics over the 1970-2010 period

Notes: The figure shows the deviation of the variables from the labor market equilibrium from their
1970’s value (in percentage) for France and the United States over the 1970-2010 period. Solid lines
represent the dynamics obtained from the model simulation, dashed lines represent the data, and the
dotted line represents the 0-degree line.

as depicted in the first panel of the figure.
As the political weight of the young boomers rises, pro-youth policies are imple-

mented due to the opportunistic behavior of political parties. These policies consist
of more redistribution, i.e. a greater tax rate and more unemployment benefits, to
prevent the income losses due to unemployment of the young boomers. Thus, the
old-age specific government spending also decline, before increasing again as the
boomer cohort starts to retire in 2010. Since the unemployment benefits act as an
outside option for the workers, these public policy dynamics have consequences on
the labor market.

Figure 1.6 displays the dynamics of labor market variables, expressed in percent-
age deviation from their 1970’s value. Workers can bargain greater wages as their
outside option increases. Because the labor cost (i.e. the wage) increases for firms,
they shift away from labor. This behavior is permitted by two features of the model.
First, the monopsony position of the firm in the labor market enables the firm to hire
and fire as much as wanted. Second, the capital-labor elasticity of substitution σ is
greater than one, thus, both input factors are gross substitutes and the firm is all the
more able to substitute labor with capital for a given output level. This behavior leads
to a decline of the number of workers Lt in France and a moderate increase in the US,
as highlighted in the second panel. The diverging patterns between the two countries
are due to the substitution effect being stronger in France than in the US. The higher
elasticity of substitution in France combined with faster growth of the capital stock Kt

pushes French firms to substitute relatively more labor with capital. Thus, the number
of workers becomes lower than its 1970’s level in France, whereas the US manage to
slightly increase their labor factor because the increase in wages is not as strong as in
France.

This fall in employment raises unemployment in France, the effect being enhanced
by the labor force growth due to the number of young boomers. For the US, the
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Figure 1.7.: Public policy dynamics over the 2010-2100 period

Notes: The figure shows the deviation of the variables from the public policy equilibrium from their
2010’s value (in percentage) for France and the United States over the 2010-2100 period. Solid lines
represent the dynamics obtained from the model simulation and the dotted line represents the 0-degree
line.

moderate increase in labor does not manage to offset population growth. Therefore,
the unemployment rate also raises as depicted in the third panel. Since both factors
are gross substitutes, output Yt and output-per-worker grow along with capital-per-
worker. The increase in output per worker exceeds the one of the wages, and as a
result, the labor share declines.

The mechanisms until 2010 can be summarized as follows. The young boomers
change labor market institutions in their favor due to their relatively high political
weight. This raises the outside option of workers and hence their bargaining power,
enabling them to bargain greater wages. Labor becoming costly, firms decide to shift
away toward capital. This shift-away from labor engenders an increase in output-per-
worker that exceeds the wage gain; thus, the labor share declines.

The retired boomers (2010-2050) and afterward (2050-2100). Dynamics of the
same set of variables also help to highlight the mechanisms of the model’s predictions
for the labor share after 2010. Figure 1.7 displays the dynamics of public policy
variables, expressed in percentage deviation from their 2010’s value. The demographic
context over this period is the following: the rate of population growth nt declines
sharply between 2010 and 2050 before stabilizing thereafter. Meanwhile, the survival
rate pt grows by around 4% per decade. Thus, the old-age-dependency ratio sharply
increases from 2010 to 2050. Once the rate of population growth becomes stable,
the old-age-dependency ratio still grows but at a lower rate. As a result, the political
weight of the young, ηt , never returns to its 2010 level and strongly declines until 2050
for both countries as shown in the first panel.

As the political weight of the young declines, the reverse of the mechanism that
led to the decline of the labor share when the boomers were young is expected. Oppor-
tunistic political parties favor the retired boomers and implement pro-elderly public
policies, i.e. a lower tax rate and more old-age specific government spending. Thus,
unemployment benefits decline and so does the outside option of workers. These
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Figure 1.8.: Labor market dynamics over the 2010-2100 period

Notes: The figure shows the deviation of the variables from the labor market equilibrium from their
2010’s value (in percentage) for France and the United States over the 2010-2100 period. Solid lines
represent the dynamics obtained from the model simulation and the dotted line represents the 0-degree
line.

changes in public policy have consequences on the labor market.
Figure 1.8 displays the dynamics of public policy variables, expressed in percent-

age deviation from their 2010’s value. As a result, they concede a wage stagnation
inciting firms to hire more, as depicted in the second panel. The unemployment rate
drops due to higher employment combined with the decline of the rate of population
growth, as shown in the third panel.

Nonetheless, the labor share never recovers its 2010’s level. The dynamics of the
labor share are governed by two factors: an increase in employment and a higher
capital stock arising from the savings of the boomers when they were young. These
savings were fostered by the size of the boomer generation; the rising expected life
expectancy; and the high level of their wages. While higher employment tends to
increase the labor share, the larger stock of capital tends to reduce it, keeping the labor
share roughly stable in both countries when the boomers are retired.

Once the boomers pass away, after 2050, the decline in the political power of the
young slows down in both countries. This slowdown allows workers to bargain greater
wages. French firms substitute labor with capital to thwart workers’ appropriation of
the rents, leading to a decline of the labor factor and so a rise in unemployment. On
the other side of the Atlantic, firms in the US manage to hire until full-employment
due to the sharp increase in capital and the stagnation of the labor supply. However,
the wage gains remain lower than the rise in output-per-worker in both countries.
Therefore, both labor shares decline to reach 60.4% in France and 58.8% in the US by
2100, while their respective levels were about 64.5% and 62.8% in 2010.

The mechanisms after 2010 can be summarized as follows. The boomers retire and
change the public policy in their favor, reducing taxes and unemployment benefits
which raises employment. The positive effect of employment on the labor share
is dampened by capital accumulation due to the extensive savings of the boomers
when they were young. Consequently, the labor share slightly increases in France and
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Table 1.3.: Demographic variables in 1970

Variable France United States

n1970 Population growth rate 1.134 1.597
p1970 Survival rate 0.417 0.476
p1990 Expected survival rate 0.583 0.561
p1970
n1970

Old-age dependency ratio 0.368 0.298
η1970 Young political weight of the young 4.169 2.869

Notes: The table reports the demographic variables in 1970 for France and the United
States.

stabilizes in the US, before declining again by the end of the century due to the aging
of the population.

1.3.4. Factor-accumulation and policy-mechanism effects
So far I have highlighted the different mechanisms through which the age structure of
the population affects economic variables and therefore the labor share. Demographic
changes are due to changes in two exogenous variables: the population growth rate
nt and the survival rate pt . Their dynamics may affect the labor share through two
channels: the direct factor-accumulation effect and the indirect policy-mechanism
effect.

To quantify the respective role of each effect, I make counterfactual simulations.
In these simulations, I neutralize a channel of demographic changes by setting it
to its level in 1970, i.e. the decade before the massive entry of the boomers on the
labor market. Table 1.3 summarizes the demographic variables in 1970. Then, I
compare counterfactual simulations to the benchmark obtained in section 1.3.3, thus,
I quantify to which extent each channels affect the labor share. For more details on
the methodology to construct the counterfactual simulations, see appendix 1.B.

To neutralize the factor accumulation effect, I suppose that all demographic
parameters remain at their 1970’s level, i.e. n′

t = n1970 and p ′
t = p ′

t+1 = p1970, which
affects population dynamics and the saving rate. In this simulation, only the political
weight of the young remains identical to the benchmark simulation, i.e. η′t = ηt .
Conversely, I neutralize the policy mechanism effect by setting the political weight
of the young to its level in 1970, i.e. η′t = η1970, while all demographic parameters
remain at their benchmark values. Lastly, I make a counterfactual simulation to
neutralize both channels in which n′

t = n1970, p ′
t = p ′

t+1 = p1970 and η′t = η1970. This
latter simulation is the baseline counterfactual simulation.

Figure 1.9 presents the sizes of the factor accumulation effect and the policy mech-
anism effect, derived from the counterfactual simulations, in percentage points. The
factor-accumulation effect is mostly positive when the boomers are young, because
the increasing labor supply is in favor of firms within the bargaining, keeping wages
low which fosters employment. Meanwhile, the policy-mechanism effect harms the
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Figure 1.9.: Decomposition of the channels of demographic changes

Notes: The figure shows the decomposition of the channels of demographic changes on the labor
share. Effects are expressed in percentage point difference with the baseline counterfactual simulation.
The baseline counterfactual corresponds to the simulation where all the demographic variables and
the young political weight remain at their initial levels. The factor-accumulation effect accounts
for the effect of demographic changes through the factor-accumulation channel on the labor share,
while the policy-mechanism effect accounts for the effect of demographic changes through the policy-
mechanism channel. Both effects are obtained by taking the difference between the benchmark labor
share and the labor share from the simulation in which the channel is canceled. The interaction effect
is defined as the part which is not exclusively explained by both effects independently. The solid
line represents the net effect corresponding to the sum of the three effects, that is also the difference
between the labor shares from the benchmark and the baseline counterfactual simulation.

labor share, owing to the rise of the young boomers’ political weight which increases
their unemployment benefits, hence wages, and therefore incites firms to shift away
from labor toward capital.

Once the boomers start to retire in 2010, both effects are reversed. The policy-
mechanism effect becomes positive because old boomers foster pro-elderly public
policy. This change in the policy is done at the cost of labor market insurance. Thus,
workers are not able to bargain greater wages which fosters labor demand. Nonethe-
less, the factor-accumulation effect is negative because of the large amount of available
capital stock due to the savings of the boomers when they were young. As a result,
the factor-accumulation effect offsets the positive impact on the labor share of the
reversal policy-mechanism effect.

Schmidt and Vosen (2013) consider only the factor accumulation mechanism
and show that this mechanism disappears in a small open economy because capital-
per-worker and the wage rate are independent of domestic savings, so that labor
share dynamics only reflect changes in net foreign assets. The major advantage of my
approach is that the policy mechanism holds in a small open economy. With capital
mobility, Pica (2010) argues that competition to attract capital between countries
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leads to reduced labor market regulation and a lower labor share. Nonetheless, he
uses a Cobb-Douglas production function which cancels out the shift away from
labor toward capital of firms that is allowed by the CES production function that I
employ. In terms of consequences for the labor share, the effect of capital markets
integration that occurs through labor market deregulation in an open economy is
equivalent to the response of the firms that substitute labor with capital to thwart
workers’ appropriation of the rents in a closed economy.

1.3.5. Age-related conflict: who are the winners ?
The results show that the labor share declines due to the size of the boomers’ cohort
in France and the US. First, when they are young they shape labor market institutions
in their favor, raising wages but inciting firms to shift away from labor toward capital.
Second, when they are old they have substantially increased the available capital in
the economy through their savings, pushing firms to substitute even more. Although
it may seem obvious that the boomers are the winners of the age-related conflict when
they are old, the results raise the question of whether they were the losers when they
were young because the labor share declined considerably over this period.

Although much emphasis is given to it in the policy debate, the labor share is a
gross indicator of the income distribution that does not take into account redistribu-
tion. The net income ratio between young and old is more appropriate to determine
the winners of the age-related conflict.20 Let T be the per-capita redistribution from
old to young that is the product between the old-age dependency ratio, i.e. pt /nt , and
the difference between the after-tax and before-tax young-to-old income ratios, i.e.
Y y

t /Y o
t −Θt . Using equation (1.16),

Tt ≡ pt

nt

(
Y y

t

Y o
t
−Θt

)
= pt

nt

(
ηt −Θt

)
.

Therefore, changes in per-capita redistribution reflect changes in the old-age depen-
dency ratio, i.e. pt /nt , and in the aggregate redistribution, i.e. ηt −Θt .

Figure 1.10 presents the per-capita redistribution from old to young in percentage
deviation from its value in 1970. When the boomers are young and enter the labor
market (in 1970), they earn labor income until they start to retire in 2010. Over this
period, the labor share declines and the per-capita redistribution from old to young
increases in both countries. The young boomers are the winners of the age-related
conflict over this period because they manage to recover their labor income losses by
increasing redistribution due to their political weight. Once they retire and earn capital
income, the labor share is rather stable, although the per-capita redistribution sharply
declines. As a result, the boomers are also the winners of the age-related conflict when

20I do not consider the difference in lifetime utility between generations to assess who are the winners.
The shape of the utility function does depend on the date at which a generation appears because the
effective discount factor αpt+1 depends on life expectancy which varies across generations. Since
two generations do not have the same baseline, then utility comparisons do not make much sense.
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Figure 1.10.: Per-capita redistribution dynamics

Notes: The figure shows the per-capita redistribution from old to young for France and the United
States in percentage deviation since 1970. The black and grey lines represent, respectively, the France
and the United States. The dotted line represents the 0-degree line. Rectangles define the periods when
the boomers are young and old. Data are from the benchmark simulation of the model.

they are old because the level of redistribution from old to young declines. In the case
of the US, the redistribution from old to young tends toward zero as the US economy
is in full employment, hence, there is little need for unemployment benefits.21

1.4. Conclusion
A vast literature emphasizes the role of biased technical change and institutions to
explain the shift from labor toward capital and therefore the decline of the labor share
observed in several countries over the past few decades. This paper focuses upstream
of these determinants and highlights the role of demography as a force that shapes
labor market institutions and hence the allocation of factor incomes. These institu-
tions define the rules of the game for wage bargaining between firms and workers.
When a particular generation, such as the boomers, can change institutions in its
favor, then these rules also change, which affects the allocation of income between
capital and labor. This mechanism accounts for the indirect policy-mechanism effect
of demographic changes on the labor share that results from the inter-generational
conflict when choosing the public policy. Besides, the age structure of the population
also has a direct factor-accumulation effect that occurs through the labor supply and
capital stock. Both effects combined help understand the role of the boomers’ cohort

21Note that the only source of heterogeneity is age, thus, there may be winners and losers within each
cohort in presence of additional dimensions of heterogeneity, e.g. human capital.
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in the decline of the labor share in France and the United States.
This paper shows to which extent we should take into account changes in insti-

tutions, that are endogenously determined by the age structure of the population,
to understand macroeconomic dynamics in the long run. Decomposing the direct
factor-accumulation effect and the indirect policy-mechanism effect, I find that the
latter is as important as the former in explaining how demographic dynamics affect
the labor share. Thus, omitting this indirect mechanism, and more broadly supposing
that institutions do not change in the long run, leads to underestimating the role of
demography on the factor income distribution. In this regard, my results provide a
new conceptual framework to examine demographic dynamics and institutions in
future work.

These results have implications in terms of current policy debates. On the one
hand, several high-income countries have experienced aging of their population
which has led to a debate about optimal public policy. In this respect, my results
shed light on the consequences of demographic changes on the allocation of income
between capital and labor. On the other hand, developing countries are witnessing
large demographic changes and may experience the arrival of a generation such as
the boomers’ cohort, which would change their institutions along with factor shares,
and therefore, may have consequences on their development.
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Appendices

1.A. Probabilistic voting
In order to determine their preferred public policy, households maximize their indirect
utility function. Using the first order conditions from the household maximization
problem in equations (1.1), (1.2) and (1.3), I obtain:

U y,i
t = ln

[
1

1+αpt+1
y i

t

]
+αpt+1U o,i

t+1, (1.20)

U o,i
t = ln

[
αpt

1+αpt
(1−τt )y i

t−1R̂t

]
+β ln g t , (1.21)

where U y,i
t is the indirect utility of a young household at time t in employment status

i ∈ {e,u} and U o,i
t is the indirect utility of an old household at time t who was in

employment status i in the previous period. Thus, indirect utilities depend on the
first-period disposable income, y i

t , and therefore the employment status.22

The youth vote before their employment status is revealed. They hence vote on the
basis of their expected utility, corresponding to the weighted average of both indirect
utilities, i.e. E(U y

t ) = (1−ut )U y,e
t +utU y,u

t . Therefore, the expected indirect utility of a
young individual at time t is

E(U y
t ) = (1+αpt+1)

{
(1−ut ) ln

[
(1−τt )wt

1+αpt+1

]
+ut ln

[
bt

1+αpt+1

]}
+αpt+1

{
ln

[
αpt+1(1−τt+1)R̂t+1

]+β ln g t+1

}
,

(1.22)

where E is the expectation operator. In contrast, the old have no uncertainty about the
returns of their savings, thus, they vote on the basis of their indirect utility.

I consider a probabilistic voting setup.23 With probabilistic voting, all agents
vote for a policy platform ψt = (τt ,bt , g t ) represented by opportunistic candidates
(or parties). Candidates try to maximize their probability of winning the election.
They differ in their popularity and there is an idiosyncratic bias among voters for
one candidate or the other. Candidates know about these biases. In equilibrium, all
candidates choose the same policy platform ψ⋆t that maximizes the political objective

22Implicitly, public policy preferences are functions of the economic environment when the individuals
are young. In line with the literature on preferences for redistribution, Giuliano and Spilimbergo
(2013) show that individuals growing in recession tend to have greater preferences for redistribution;
see also Alesina and Giuliano (2011) for a general review of this literature. However, in this model,
such a link is canceled by the logarithmic form of the utility function. For instance, the partial
derivative of the indirect utility of the old with respect to either τt or g t does not contain the
disposable income of the previous period y i

t−1.
23The alternative would be a median voter setup. However, the median voter setup would create two

extreme regimes with one of them being a gerontocracy. It would also generate large swings in
public policy if the median-voter switches from young to old or vice versa. Under probabilistic
voting, the equilibrium policy platform is a continuous function of the old-age dependency ratio.
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function Wt (ψt ) defined below. See Lindbeck and Weibull (1987) for more details on
the probabilistic-voting setup.

The political objective function depends on the share of each group of voters in
the population and their respective sensitivity to policy changes ω j with j ∈ {y,o},
where ω j denotes the density parameter of the uniform distribution function that
characterizes the ideology of the j group. There are two groups of voters: young and
old households. Thus, I assume all elderly have the same sensitivity regardless of their
employment situation when they were young. The greater ω j , the more spread are the
ideologies within the j group. Hence, opportunistic candidates prefer targeting less
ideological groups, i.e. large ω j , because they are easier to convince. The equilibrium
public policy ψ⋆t maximizes the following political objective function:

Wt (ψt ) = N y
t

Nt
ωyE

[
U y

t (ψt )
]+ N o

t

Nt
ωo

{
ut−1U o,u

t (ψt )+ (1−ut−1)U o,e
t (ψt )

}
,

subject to the government budget constraint from equation (1.11), where E
[
U y

t (ψt )
]

and U o,i
t (ψt ) are respectively defined by equations (1.22) and (1.21).

There is no coordination between voting and wage bargaining. Therefore, house-
holds only care about the direct effects of public policy on their utility. They do not
consider the indirect effects operating through unemployment, wages, and the accu-
mulation of capital. Let Ũ i

t be the part of the utility which is directly affected by the
public policy platform. From equation (1.21), we have that Ũ o

t = Ũ o,u
t = Ũ o,e

t . Hence, I
rewrite the political objective function as

Wt (ψt ) = N y
t

Nt
ωyE

[
Ũ y

t (ψt )
]+ N o

t

Nt
ωoŨ o

t (ψt )+other terms

where other terms encompasses all the terms that are not directly affected by public
policy.

Let ω be the relative ideological spread-out of the youth with respect to the elderly.
The relative ideological spread-out is characterized by the ratio of the sensitivities
of voting behavior to policy changes for each group, i.e. ω ≡ ωy /ωo . I assume this
spread-out is constant over time.24 Using equations (1.21) and (1.22), I rewrite the
maximization program that characterizes the public policy equilibrium as

max
τt ,bt ,g t

Wt (τt ,bt , g t ) = ηt

[
(1−ut ) ln(1−τt )+ut lnbt

]
+ ln(1−τt )+β ln(g t )

+other terms

24This assumption can be interpreted in two ways: either both relative ideological spread-outs are time
invariant or they vary in same proportions. It would be interesting to consider these spread-outs as
endogenous or to make them cohort-specific. This goes beyond the scope of this paper.
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subject to the government budget constraint from equation (1.11), where

ηt = nt

pt
ω(1+αpt+1)

is the political weight of the young.
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1.B. Methodology for counterfactual simulations
In this appendix, I provide details on the methodology for the simulations and decom-
positions in section 1.3.4. The benchmark simulation is the one obtained in section
1.3.3. In what follows, a variable with a prime denotes the new value of this variable
that is used in the counterfactual simulation.

Factor-accumulation counterfactual simulation. I neutralize the factor accu-
mulation effect by setting the rate of population growth and the survival rate at their
levels in 1970, i.e. n′

t = n1970 and p ′
t = p1970. The expected survival rate pt+1 of one

generation is the survival rate pt once this generation becomes old, therefore it implies
that p ′

t+1 = p ′
t = p1970. Thus, the numbers of young and old households in the first

period of each sequence, i.e. from 1970 to 2000, are recalculated to be consistent, such
that

N y ′
t = n′

t

nt
×N y

t and N o′
t = p ′

t

pt
×N o

t ,

This change affects demographic dynamics, which are therefore recalculated for the
second and third periods of each sequence, i.e. from 2010 to 2080, such that

N y ′
t = n′

t N y ′
t−1 and N o′

t = pt N y ′
t−1.

The capital stock in the first period of each sequence, i.e. from 1970 to 2000, is
recalculated such that

K ′
t =

1+αpt

αpt

αp ′
t

1+αp ′
t

Kt .

The initial capital stocks are recalculated because setting constant the survival rate
implies changes in the saving rate as

Kt ≡ St−1 = αpt

1+αpt
Y y

t−1,

where Y y
t−1 is the aggregate net income of young households. Thus, not taking into

account the change in the saving rate would bias the interpretation of the effect of
survival rate dynamics by leaving behind part of the effect that occurs through capital
accumulation.

Policy-mechanism counterfactual simulation. I neutralize the policy-mechanism
effect by setting only the political weight of the young at its level in 1970, i.e. η′t = η1970.
All other demographic variables remain identical to the benchmark simulation.

Baseline counterfactual simulation. I neutralize both effects, therefore, I set
n′

t = n1970, p ′
t = p ′

t+1 = p1970. This simulation is the combination of the two previous
ones. As before, the number of young and old households along with the capital stock
at first period of each sequence, i.e. from 1970 to 2000, are recalculated. These changes
affect the dynamics of young and old households which are therefore recalculated for
the second and third periods of each sequence, i.e. from 2010 to 2080. For every year,
the political weight of the young remains at its level in 1970, i.e. η′t = η1970

Factor accumulation versus policy mechanism.
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Figure 1.11 presents the labor share from the four counterfactual simulations,
as detailed above. From this figure, I derive the decomposition of the channels of

Figure 1.11.: Counterfactual simulations of the channels of demographic changes.

Notes: The figure shows the counterfactual simulations of the channels of demographic changes on the
labor share. Labor share data are from the Penn World Table 9.1 with self-employed income as labor
compensation. The benchmark labor share corresponds to the benchmark predictions of the model.
The factor-accumulation simulation refers to the labor share of the counterfactual simulation in which
the factor-accumulation channel is neutralized. The policy-mechanism simulation refers to the labor
share of the counterfactual simulation in which the policy-mechanism channel is neutralized. The
baseline labor share corresponds to the predictions when both channels are neutralized.

demographic changes, see figure 1.9.
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2. Spreading the polarization
disease: from the labor market
to social mobility

This chapter is based on a joint research with Cecilia García-Peñalosa (Aix-Marseille
University) and Tanguy van Ypersele (Aix-Marseille University).

Abstract: The increase in employment polarization observed in a number of high-
income economies has coincided with a reduction in inter-generational mobility. This
paper uses data for two British cohorts that entered the labour market at two points in
time that differed considerably in terms of the structure of employment to re-examine
the drivers of mobility. We differ from the existing literature in two aspects. First,
we focus on employment categories rather than income, thus obtaining dynamics
that can be understood in terms of changes in the structure of employment. Second,
we argue that understanding inter-generational dynamics requires considering how
individuals move from their entry jobs into other employment categories, i.e. under-
standing intra-generational mobility. The data indicate that occupational changes
over the individual’s career are an important source of mobility, with large shares
of those in low-paying (respectively, middling) occupations moving into middling
(resp. high-paying) ones. When we compare the two cohorts we find that these two
sources of mobility have declined for the younger cohort and that, whatever the initial
occupation, parental income has become more important in leading to occupational
upgrading. Moreover, the impact of parental income increased the most in the regions
where the share of middling employment fell the most, suggesting that increased
employment polarization may be one of the factors behind the observed decline in
mobility.

Keywords: Inter-generational mobility, Job polarization.
JEL Codes: J62, J21, J24.
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2.1. Introduction
A recent literature has documented a decline in income and social mobility in the last
decades of the 20th century that has strengthened the link between individuals’ origins
and their socio-economic outcomes; see, for example, Blanden et al. (2007) for the UK
and Chetty et al. (2020) for the US. Existing work has proposed several explanations
for the reduction in mobility, focusing, for example, on educational investments,
non-cognitive skills, or the impact of geographical location, yet little attention has
been paid to the role of the structure of employment. This is surprising given that the
decrease in mobility has taken place roughly at the same time as labour markets in
high-income economies witnessed an increase in employment polarization. Since
the 1980s, the share in total employment of low- and high-paying occupations has
increased at the expense of that of middling occupations,1 raising the question of
whether individuals from less well-off backgrounds can still climb the social ladder as
the middle rungs become scarce.

This paper bridges the gap between the literature on social mobility and that on
employment polarization. To do so, we depart from existing work in two respects.
First, mobility is not defined in terms of income, as the literature tends to do;2 rather
we focus on occupations and define occupational categories in line with the employ-
ment polarization literature (see, for example, Goos et al. 2014). This allows us to
identify whether the increased impact of parental income is being driven by how
family background affects occupational outcomes. Second, while existing work on
inter-generational mobility focuses on the correlation between parental characteris-
tics and the outcomes of mature children, we argue that it is important to disentangle
changes in mobility that are due to the intra-generational component —defined as
the transition between the entry job and the job when mature— from those due to
the initial job that individuals hold. This change of emphasis allows us to examine
whether the impact of parental income is correlated to changes in the structure of
employment, thus raising the question of whether polarization has been one of the
causes of the decline in mobility.

We start our analysis by developing a simple model with two employment periods
and three occupations, in which individuals differ both in parental income and innate
ability. The latter is not initially observable by firms but may be observed at the end of
the first period of employment. Crucially, we argue that different occupations have
different informational contents. In particular, we suppose that while high-paying
and middling jobs reveal the ability of the individual, low-paying jobs do not.

We consider, for simplicity, only two levels of parental income such that when

1See, for example, Autor et al. (2003), Autor et al. (2006), Goos and Manning (2007), Dustmann et al.
(2009), Goos et al. (2009), and Cortes (2016) on the extent of polarization.

2While economists have tended to examine income mobility (e.g. Blanden et al. 2007, Blanden et al.
2013, Chetty, Hendren, Kline, and Saez 2014), the literature on social mobility focuses on the analysis
of socio-economic class. See Erikson and Goldthorpe (1992), as well as Chan and Goldthorpe (2007)
and Erikson and Goldthorpe (2010) for a discussion on social class and inter-generational mobility
in the United-Kingdom.
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individuals are young those with low-parental income are initially randomly allo-
cated to either low-paying or middling jobs, and those with high parental income to
high-paying or middling jobs. In the second period, ability is revealed making those
from poor households and with high ability switch occupations with those from rich
households and with low ability. In this context, the availability of middling jobs is
the key element determining the extent of mobility. With only a small number of
middling jobs, the majority of those from low-income backgrounds will start their
careers in low-paying jobs. Because only the few that are initially in middling jobs can
reveal that they are of high ability, only a few individuals with low-income parents will
be promoted into high-paying occupations and as a consequence few of those who
started in high-paying occupations will be demoted. The result will be a lower degree
of mobility than when middling jobs are plentiful.

The core of our analysis is an empirical assessment of occupational mobility which
uses data from two mature British cohorts, the National Child Development Study
(NCDS58) and the British Cohort Study (BCS70). The surveys cover individuals born
in, respectively, 1958 and 1970 for whom we have full activity histories along with
parental income. These data have been widely used to address the extent of mobility
in the UK and existing work indicates that parent-child income mobility has declined
for the younger cohort as compared to the older one.3 Because we are interested in
the structure of employment, we define four occupational categories, low-paying,
middling and high-paying jobs, in line with the employment polarization literature, as
well as a category including those out-of-work. The data also allows us to consider
occupational outcomes both at the start of the individual’s career4 as well as when
workers are mature, i.e. at age 42, and hence to consider occupations at different
stages of the work-life.

Existing work on mobility has taken two approaches, either focusing on the corre-
lation between the child’s income or social status at around 40-years of age and that
of the parent or examining lifetime dynamics independently of parental background.5

Our empirical framework aims to disentangle changes in social mobility that are due
to the intra-generational component —defined as the transition between the entry job
and the job when mature— from those due to the inter-generational component. We
proceed in two steps, estimating first the impact of parental income on the child’s first-
period occupation and then the effect of first-period occupation on the occupation
at age 42, as well as whether there is any remaining direct effect of parental income.
We can hence ask whether the decline in mobility observed over the period is due to
a greater impact of parental background on entry jobs or if the change has occurred
mainly through differences in transition probabilities over the child’s lifetime.

3See for example Blanden et al. (2007), Nicoletti and Ermisch (2007), and Blanden et al. (2013), as well
as the work by sociologists such as Goldthorpe and Jackson (2007) and Erikson and Goldthorpe
(2010).

4The ages at which interviews take place for the two cohorts are not identical. Both were interviewed
at 42 years of age but differ in the ages of the earlier interviews, with those born in 1958 (resp. 1970)
having an interview at age 23 (resp. 26). We use these ages to measure early-career occupations.

5See Atkinson and Bourguignon (2015) for a review.
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Our focus is the comparison between the results for the 1958 cohort and those
for the 1970 cohort. Our data indicate that the polarization that has been observed at
the aggregate level also appears when we consider the employment structure for each
cohort, indicating that those born in 1958 entered the labour market when middling
jobs were plentiful, while those born in 1970 faced greater employment polarization.
Moreover, the change in the structure of employment has been particularly marked
regarding first-period occupations. To further understand the relationship between
polarization and mobility, we measure both at the regional level. We consider differ-
ences in the impact of parental income on occupational outcomes (i.e. the degree of
immobility) across large regions, and construct for each region a measure of employ-
ment polarization for each cohort using data from the Labour Force Survey so as to
compute the change in the extent of polarization faced by the two cohorts. This allows
us to correlate the change in immobility and the change in the share of middling
employment at the regional level in order to ask whether these two variables have
moved together.

Our analysis provides three main results. The first concerns the fact that intra-
generational mobility is an essential aspect of the observed correlation between parent
and child outcomes. We find that for both cohorts individuals face a large likelihood
of changing occupational category over their career. Notably, around 23% and 30%,
respectively, of those initially in low-paying and middling occupations are in high-
paying occupations when they are 42. In fact, for those two groups, less than half
of those who were in each occupational category when young are in the same one
as mature workers, with both the probabilities of moving upwards and downwards
being large. Persistence is much higher for those starting in the best-paid jobs, but
nevertheless, a third of them experience downwards mobility. Our results hence imply
that it is important to understand career dynamics in order to explain the transmission
of economic outcomes across generations.

Second, we find that the increased impact of family background on children’s
incomes identified in previous work also appears when we focus on occupations.6

Moreover, the reduction in mobility is apparent at all the stages that determine an
individual’s occupation when mature, as both the effect of parental income on first-
period occupation and that on the job when mature controlling for initial occupation
have become stronger for the younger cohort. These results raise the question of what
are the implications of the disappearance of middling jobs for mobility. On the one
hand, fewer individuals have access to those jobs when young, and those who do
tend to come from better-off backgrounds; on the other, whether those in middling
jobs move to high-paying occupations is more dependent on parental income for
the younger than for the older cohort. The overall outcome are increased differences

6A few studies have considered occupational mobility, notably Long and Ferrie (2013) who take a
three-generation perspective, and Bell et al. (2019) who use recent British data. The occupational
categories used are however not the same as those found in the employment polarization literature.
For example, Long and Ferrie (2013) build four categories: white-collar, farmer, skilled and semi-
skilled, and unskilled. Bell et al. (2019) use narrow occupational categories that they rank by median
wages.
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in intra-generational mobility according to family background. For those at the top
of the parental-income distribution, upwards mobility during the working life has
risen by about 5 percentage points, both for those starting in low-paid or middling
jobs; in contrast it has declined by around 8 percentage points for those from less
well-off families, irrespective of what job they initially held. That is, we observe
that the possibility of career progression has become more dependent on parental
background.

Lastly, when we exploit the regional dimension of our data we find a correlation
between mobility and polarization which appears both over time and in the cross-
section. At the individual level, our results indicate that the effect of parental income
on occupational outcomes is stronger for individuals that—when young— lived in
areas with greater job polarization, indicating that a possible reason for the observed
decline in mobility across the two cohorts is the disappearance of middling jobs. We
then consider differences in immobility across large regions and find that regions
that have experienced a greater decline in the share of middling jobs are also those in
which the impact of parental income has increased the most. These correlations are
indicative that the disappearance of middling jobs may be one of the reasons behind
the observed decline in mobility.

Our work is related to three strands of literature. First, it contributes to the lit-
erature on the determinants of inter-generational mobility which has extensively
documented the parent-child dynamics in income and social class.7 Much of the
focus has been on how individual characteristics affect income dynamics across gen-
erations, notably education, non-cognitive skills and personality traits, and the quality
of the neighborhood.8 Yet little attention has been paid to the importance of early
labour market experiences. This paper hence provides a bridge between the literatures
on inter-generational and intra-generational mobility by focusing on access to jobs
at the beginning of the career and the subsequent career dynamics, and shows that
understanding intra-generational mobility is essential to understand an individual’s
outcome when mature.

Our paper is particularly close to the recent literature that has identified a reduc-
tion in income mobility and an increased role of parental background, notably in the
US and the UK. Part of this effect seems to operate through education. For example,
for the UK, Blanden and Gregg (2004) and Gregg et al. (2010) find a rising impact
of parental income on children’s educational attainment. More recent work, such
as Chetty, Hendren, Kline, Saez, and Turner 2014 has shown the importance of the
location where the individual grew up for inter-generational income dynamics. Our

7See, for example, Nicoletti and Ermisch (2007), Kopczuk et al. (2010), Blanden et al. (2013), Long
and Ferrie (2013), and Chetty, Hendren, Kline, Saez, and Turner (2014), Chetty et al. (2017) for work
on inter-generational income mobility and Erikson and Goldthorpe (1992), Chan and Goldthorpe
(2007), Goldthorpe and Jackson (2007), and Erikson and Goldthorpe (2010) on social class.

8See Björklund and Jäntti 2012, Blanden and Macmillan 2014, Blanden and Macmillan 2016, Crawford
et al. 2016, and Neidhöfer et al. 2018 on education, Chetty et al. 2020 ) on race, and J. J. Heckman
et al. 2006, Blanden et al. 2007, J. Heckman et al. 2013, and Chetty, Hendren, Kline, and Saez 2014)
on other childhood outcomes.
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contribution lies in showing that the increased importance of parental income also
appears when we focus on occupational categories, and that this operates in part
through a stronger influence of family background on the probabilities of moving
from one occupation to another.

Lastly, our paper adds to our understanding of the consequences of employment
polarization. Much of this literature has used search models and taken a macroeco-
nomic approach to understand the causes and consequences of polarization. The role
of routine-biased technological change has been at the center of the debate. Start-
ing with Autor et al. (2003), these analyses maintain that advances in information
and communication technology affected the structure of employment because the
tasks that computers are good at performing are concentrated around a set of middle
skills that have a considerable “routine” component.9 The tasks approach which
assigns skills to tasks based upon comparative advantage has been fruitful in creating
a framework that allows us to understand the allocation of labour both within and
across countries, and its implications for the structure of employment and wages.
Our paper departs from this literature by proposing a model based on the idea that
tasks also differ in the possibilities they give individuals to transmit information to
firms about their (initially) unobservable ability. As a result, different occupations will
have a different potential to reveal individuals’ skills, with important implications for
occupational dynamics.

Concerning the consequences of polarization, economists have mainly focused
on the distribution of earnings,10 although there is some work on its impact on educa-
tional attainment or the labour supply (Spitz-Oener 2006; Verdugo and Allègre 2020).
The task approach introduced by Autor et al. (2003) implies that biased technological
change results in both the polarization of employment and a change in wages, and
much work has been devoted to trying to understand to what extent polarization
has driven observed increases in earnings inequality.11 Surprisingly, the question of
whether employment polarization affects mobility has been largely ignored. To our
knowledge, the only exception is Hennig (2021), who examines the relationship be-
tween the structure of employment and income mobility. He builds a model in which
the disappearance of routine jobs results in a polarization of education and lower
inter-generational mobility, predictions that are shown to be consistent with patterns
of inter-generational income mobility in the US. In his framework, the occupation
of mature workers is determined exclusively by their educational choice; we hence
complement his work by adding an analysis of job-to-job transitions. We show that
these transitions are essential to understand mobility and, when we turn to regional

9See also Goos et al. (2014), Caines et al. (2017), Lordan and Neumark (2018), and Acemoglu and
Restrepo (2020), i.a..

10This literature has grown rapidly over the past decade. See, amongst others, Autor and Dorn (2013),
Beaudry et al. (2016), Caines et al. (2017), Ross (2017), Bárány and Siegel (2018). and Longmuir et al.
(2020).

11The widespread view is that indeed the changing structure of employment has resulted in increased
earnings dispersion; see the overview in Acemoglu and Autor (2011). Some authors nevertheless
disagree; see Hunt and Nunn (2019).
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data, that they are correlated with the increase in polarization across cohorts.
The paper is organised as follows. We start by presenting a simple model of the

effect of employment polarization on occupational mobility. Section 2.3 presents
the cohort data and describes the structure of employment for the two cohorts along
with their occupational dynamics. We discuss our empirical specification in Section
2.4, which distinguishes between the effect of parental income on initial occupations
and on the transition across occupations during the individual’s worklife. Section 2.5
focuses on the patterns of occupational mobility, examining the changes that have
occurred across the two cohorts. The final step in our analysis, provided in Section 2.6,
is to estimate mobility at the regional level and provide evidence on the correlation
across regions between the extent of job polarization and changes in mobility. Section
2.7 concludes.

2.2. Theoretical framework
We start by developing a simple theoretical setup that relates polarization to mobility.
We consider three types of jobs j = {1,2,3}, which can be interpreted, respectively, as
low-paying, middling and high-paying jobs. Parents transfer human capital to their
children and the latter’s productivity, and hence allocation to jobs, is determined
both by transmitted human capital and innate (and initially unobservable) ability.
Children’s entry jobs will be determined by parental background, but as their ability
is revealed, they may move up or down the job ladder. The aim of the model is to
illustrate how mobility changes as the share of middling jobs falls.

2.2.1. Workers’ skills and family background
We suppose that there are two types of parental background, which we denote by
low-income (L) and high-income (H). The difference between the two groups can
encompass income or human capital; what is important for our purposes is that chil-
dren of H-parents have more initial human capital than those of L-parents, whether
through direct transmission or the possibility of accessing better schools or more years
of education. We denote by zi the share of parents with background i = {L, H }, with
zH + zL = 1.

Individuals also differ in their innate ability, which will be high with probability π
and low otherwise, and is assumed not to depend on parental type. Ability is assumed
to have no effect on first-period productivity but will affect that in the second period.
Ability is potentially observable—by the individual and by the firm—at the end of the
first period. We suppose that the individual can always observe her ability but has no
way of truthfully revealing it to the firm. Our key assumption is that whether ability
is observed by the firm depends on the type of job that the individual performed in
the first period. In particular, we suppose that ability is observed by the firm if the
individual worked in middling or high-paying occupations but not if she worked in a
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low-paying occupation. 12

Assuming that parental type perfectly determines the initial skills of the child, the
human capital of an individual in the first period is simply hL or hH for those with low-
and high-income parents, respectively, and there will be a share zL and zH of young
individuals of each type. Second period productivity is supposed to depend on both
parental background and ability. We denote by hi , respectively hi , the second-period
human capital of an individual of type i that is of low, respectively high, ability. The
resulting productivities are ranked as follows: hL < hH < hL < hH , implying that while
parental background matters, high ability individuals are always more productive
than those with low ability irrespective of family background.

2.2.2. The structure of employment
Denote the share of low-paying jobs by q1, the share of middling jobs by q2, and the
share of high-paying jobs by q3. . Since the wage of high-paying (resp. middling) jobs
is greater than that of middling (resp. low-paying) jobs, employers fill jobs of each
type with the most skilled worker available. The model can present various allocations
of individuals across occupations depending on parameter values. We focus in a
particular case which illustrates the mechanism we have in mind. To do so we make
two assumption on parameter values:

Assumption 1 We suppose that the share of low-income parents, zL , satisfies 1−q3 >
zL > q1.

Assumption 1 ensures that in the first period some individuals from both high- and
low-income parental backgrounds are in occupation 2.

Assumption 2 We suppose that the share of high-ability individuals, π, satisfies q3
1−q1

>
π> 1− q1

zL−q1
.

Assumption 2 characterizes the second period allocations. It ensures that (i) not all
low-ability individuals from low-income households work in occupation 1 and (ii)
some low-ability individuals from high-income household work in occupation 3.

2.2.3. The allocation of labour
Employers fill jobs sequentially according to the worker’s human capital. Table 2.1
summarizes, under Assumption 1, the distributions of jobs in the first period. The
distribution of jobs and skills in the population are such that only workers with low-
income (resp. high-income) parents are initially in low-paid (resp. high-paid) oc-
cupations, while both types of individuals are found in middling jobs in the first
period.

12The underlying idea is that the simple tasks performed in this kind of occupation make it impossible
to infer how capable the individual will be in other types of occupations. Alternatively, we could
have considered the possibility that certain jobs allow for the accumulation of human capital which
is complementary with ability, while others do not.
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Table 2.1.: First-period allocation of labour

L H

Low-paying q1 0

Middling zL −q1 zH −q3

High-paying 0 q3

In the second period, the allocation of individuals across jobs depends on three
factors: parental background, ability, and the occupation in which the individual
worked in the first period. Notably, the latter matters because of our assumption that
ability is not revealed for those in low-paying occupations.

Consider those who start in low-paying occupations and for whom ability is not
revealed. Firms will attribute them their expected productivity which is given by
ĥL ≡ (1−π)hL +πhL . We assume this expression to satisfy hL < ĥL < hH . That is, those
who have worked in low-paying occupations have an expected skill level above the
low-ability L-parent workers that worked in middling occupations but below that of
low-ability H-parent individuals. The distribution of expected skills is then

h =



hL (1−π)(zL −q1)
ĥL q1

hH (1−π)zH

hL π(zL −q1)

hH πzH

We can now consider the allocation of workers to occupations in the second
period. Under Assumptions 1 and 2, low-paying jobs are filled with individuals from
low-income households, while middling and high-paying jobs contain workers from
both low- and high-income households (see Appendix 2.A for the details). Let Pi (k)
be the probability that an individual of background i is in occupation k in the second
period. Table 2.2 summarizes these probabilities.

Table 2.2.: Second-period allocation of labour

L H

Low-paying q1
zL

0

Middling (1−π)
(
1− q1

zL

)
1−π− q3−π(1−q1)

zH

High-paying π
(
1− q1

zL

)
π+ q3−π(1−q1)

zH

Changes in q1 and q3 have both direct and indirect effects. The direct effects
stem from the fact that there are more or fewer jobs of type k available; the indirect
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ones are due to the information friction that prevents the ability of certain workers
from being revealed. Consider, for example, the occupational outcomes of individuals
with low-income parents. A higher value of q1 increases the likelihood that they work
in low-paying occupations simply because there are more of these positions, which
would tend to increase the share of L-workers in low-paying occupations and decrease
that in middling occupations. Yet the share of L-workers in high-paying occupations
also falls in response to a higher value of q1 due to the indirect effect stemming from
the different information content of the various jobs. A higher value of q1 implies
that in the first period fewer L-workers were in occupation 2 and hence fewer of them
revealed that they are high ability, thus reducing the share of L-workers that manage
to move to high-paying occupations.

The second-period allocation of workers from high-income families depends
on both q1 and q3. A higher share of high-paying jobs, q3, will tend to increase the
probability of working in type-3 occupations by allowing some low-ability individuals
from wealthy households to have access to those jobs. But the extent to which this
happens depends on q1. A higher value of q1 implies that fewer L-worker have revealed
to be of high-ability and hence fewer of them will have moved from occupation 2 to
occupation 3. More high-paying jobs are hence available to be filled by low-ability
H-workers. These results indicate that the information content of middling jobs plays
a key role in shaping the allocation of employment of mature workers. In Appendix
2.A we examine in detail the extent to which this results are driven by the direct effect
of job availability or by the information friction. What is interesting for our purposes
is that while the direct effect does not allow for an improvement in the allocation of
workers to jobs, the effect of the information friction does. The friction implies that
there are individuals in high-paying whose productivity is lower than that of others
that are in low-paying or middling occupations.

2.2.4. Transition probabilities
Table 2.2 captures the extent of inter-generational mobility, which in turn depends
both on the effect of parental background on entry positions and on the probabilities
of moving across occupations between periods 1 and 2. The latter, which we can think
of as intra-generational mobility, can be computed as the probability Pi (k| j ) that an
individual of parental background i and initial occupation j ends in occupation k
when mature. Table 2.3 summarizes the transition probabilities.

Recall that those from an L-background are randomly allocated across occupa-
tions 1 and 2 in the first period. Those who start in 2 will either move upwards or
downwards depending on their revealed ability but independently of the distribution
of occupations. The outcome for those who start their careers in 1 depends on q1,
with a higher share of low-paying jobs leading to lower upwards mobility (i.e. into
middling occupations) for this group.

Consider now H-workers and note that, by Assumption 2, q3 −π(1−q1) > 0. For
those who started in middling occupation, whether or not they move into high-paying
occupations depends exclusively on their ability, so that they have a probability π

65



2. Spreading the polarization disease: from the labor market to social mobility – 2.2.
Theoretical framework

Table 2.3.: Transition probabilities across occupations

End 1 End 2 End 3

L-workers
Initial 1 1− (1−π) zL−q1

q1
(1−π) zL−q1

q1
0

Initial 2 1−π 0 π

H-workers
Initial 2 0 1−π π

Initial 3 0 1−π− q3−π(1−q1)
q3

π+ q3−π(1−q1)
q3

(resp. 1−π) or being in occupation 3 (resp. 2) in the second period. For those who
started in occupation 3, the likelihood of downwards mobility depends on both q1

and q3, with higher values of either resulting in a lower probability that (low-ability)
H-workers move downwards.

2.2.5. The impact of polarization
We can now consider how polarization affects inter-generational mobility. We define
polarization as a simultaneous increase in q1 and q3 at the expense of q2. For ease of
exposition, we suppose that the share of the two occupations increases by the same
amount and that there is no change between the two periods of an individual’s active
life.13

Polarization affects both entry jobs and the transition probabilities (intra-generational
mobility), which together will shape the extent of inter-generational mobility. We
consider the impact on each in turns, recalling, as discussed above, that changes in the
structure of employment have both a direct and an indirect effect. Greater polarization
has only the direct effect on the first-period allocation of labour, and, as can be seen
in Table 2.1, it increases in a mechanical way the share of individuals with low-income
(resp. high-income) parents that are in low-paying (resp. high-paying) occupations.
That is, greater polarization implies a stronger influence of parental income on the
occupations of young agents.

The transition probabilities across occupations are affected by both the availability
of jobs when individuals are mature and by the fact that the number of L-background
individuals who were in middling occupations determines how many of them will
experience upwards mobility. As can be seen from Table 2.3, an increase in q1, q3,
or both reduces the likelihood to escape the initial occupation, thus causing more
intra-generational persistence.

Since in our framework first-period occupations depend only on parental income,
higher intra-generational persistence undermines inter-generational mobility. To

13Other scenarii are possible and would make the model richer, notably by allowing for different
degrees of polarization when individuals are young and when they are mature.
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Figure 2.1.: Probability gap in second-period occupations between H and L back-
ground according to change in q1 and q3

Notes: This figure presents the probability gap in second-period occupations between children from H
and L parental income, i.e. ∆P (k), according to changes in the share of low- and high-paying jobs, i.e.
q1 and q3. Changes in q1 and q3 are of equal magnitude and at the expense of q2 since q1 +q2 +q3 = 1.
Parameters of the model are set such that zL = 0.5, zH = 0.5, and π= 0.25. The dotted line represents
the baseline occupational distribution where q1 = 0.3, q2 = 0.45, and q3 = 0.25.

see this, we turn now to the probabilities of being in the various occupations when
mature as given by Table 2.2. There are various ways of measuring inter-generational
mobility. To capture it in a simple way, we measure it by the advantage that parental
background gives in terms of accessing the various occupations. We hence define
inter-generational mobility as the gap between H-workers and L-workers in the prob-
ability of being in each occupation, that is, ∆P (k) = PH (k)−PL(k), where the relevant
probabilities are given in Table 2.2.

Figure 2.1 presents the relationship between mobility and polarization. The initial
distribution of occupations is assumed to be such that 25% of workers are in low-
paying, 45% in middling, and 30% in high-paying occupations. These are figures
close to those found in the data, as we will see below. To capture polarization we
increase simultaneously q1 and q3 by the same amount, reducing q2 until only 15%
of workers are in middling occupations (and 40% and 45% in q1 and q3 respectively).
The horizontal axis depicts the change in q1 and q3 in percentage points.

The figure indicates that as polarization increases the advantage in accessing high-
paying occupation that those from high-income background have relative to those
from low-income households rises. The opposite occurs with low-paying occupations,
where the relative likelihood of being in such jobs (which is negative, as only L-workers
are employed in occupation 1) grows in absolute value with polarization. H-workers
also have an advantage in being in occupation 2 for low level of polarization, but this
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advantage falls as q1 and q3 increase, and for high levels of polarization there are
more L-workers than H-workers in middling jobs. The reason for this is that as q1

increases, fewer high-ability L-workers manage to move to high-paying occupations,
raising their likelihood to be in middling occupations and increasing the number of
high-paying jobs available for low-ability H-workers. 14

Our results imply a negative relationship between the extent of polarization and
the degree of occupation mobility. Greater employment polarization—as measured by
an increase in q1 and q3—reduces mobility by making the distribution of occupations
of mature workers more dependent on parental background. This relationship could
exist both over time or across locations. If two cohorts of workers face different degrees
of polarization when they enter the labour market, we expect to find a lower degree of
mobility for the one that experienced a lower share of middling jobs. Similarly, when
comparing workers in two geographical areas, we expect to find lower mobility for
those based in the location where polarization is greatest.

2.3. Data and employment polarization

2.3.1. Sample and variables
We use two mature British cohort studies that have been widely used by economists
and sociologists to examine the extent of mobility in the UK. The National Child
Development Study (NCDS58) is a cohort of individuals born during a given week in
March 1958. The British Cohort Study (BCS70) is composed of individuals born during
a given week in April 1970. Cohort members were born in England, Scotland, Wales
and Northern Ireland and participated in several interviews at different points in time
over their life. Figure 2.2 presents all the interviews at which cohort members were
interviewed and the corresponding year.

Periods. We define the first period as the year of interview closest to that in which
the individual was 25 years-old, the age usually considered as that of entry into the
labour market. Those in the NCDS58 cohort are observed at age 23 and those in the
BCS70 cohort at age 26. Both cohorts are interviewed at age 42, which we define as
the second period.

Income and wages. We have information on parental income, which is provided
when the child was 16 years-old for both cohorts. For the BCS70 cohort, it is also
available when the child was 10. Thus, when both are available, we take the average
of the two observations; otherwise we use the single one we observe.15 In order to
adjust both for inflation, aggregate income growth and changes in the dispersion of
income, parental income is standardized, so that for both cohorts it has mean zero
and a variance of 1 (see Table 2.8 for the summary statistics).

14In the Appendix we examine separately the effect of changes in q1 and q3 and show that an increase
in either of them tends to raise the probability gap between the two types of workers.

15Blanden et al., 2013 show that the observed increase in the role of parental income to determine
child’s income is not driven by the poor measurement of permanent income in the 1958 cohort.
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Figure 2.2.: Dates of interviews

Notes: This figure presents the dates at which individuals in the BCS70 and NCDS58 cohorts may have
been interviewed and the corresponding years. Black circles represent the first and second periods we
consider in the analysis for both cohorts.

For children, we observe wages, which are reported at each wave. We adjust
for inflation using the consumer price index provided by the UK Office for National
Statistics. The resulting monetary variables are all expressed in 1970 British pounds.

Occupational categories. Both cohorts studies provide the full activity histories
to the nearest month from which we can derive the ISCO-88 occupations.16 We
aggregate ISCO-88 occupations into three categories: high-paying, middling and low-
paying occupations. This classification follows the job-polarization literature and
is consistent with that used in Goos et al., 2014 and Mahutga et al., 2018.17 Table
2.10 in the appendix presents the classification. For completeness, we also include a
fourth category—individuals who are out-of-work. This category groups those out of
the labour force, those who are unemployed, and those in full-time study. Table 2.11
displays the shares of the various activity status and occupational categories in the
cohort data.

16Cohort data provide 3-digit occupations in the Standard Occupational Classification 1990 (SOC90)
and the Standard Occupational Classification 2000 (SOC2000). We can derive ISCO-88 occupa-
tions by using the files from CAMSIS project which cover both SOC occupational unit codes and
translations into ISCO-88.

17A large body of literature on social mobility relies on the National Statistics Socio-Economic Classifi-
cation (NS-SEC), starting with Erikson and Goldthorpe, 1992 and Rose, 1996. However, such classifi-
cation uses a definition of routine occupations that does not match that used in the job-polarization
literature. For instance, the NS-SEC considers that an employee in the 3-digit occupation Bar staff
(622) has a routine occupation. However, it cannot be considered as a routine job following the
definition of Autor et al., 2003 who define this type of job as a non-routine interactive job. We hence
chose not to rely on the NS-SEC for our analysis.
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As has been shown in previous work, occupational categories are closely related
to remuneration levels, and we document this for our cohort data in the appendix.
Table 2.12 reports the average weekly pay by occupation, and displays the expected
correlation between occupations and pay.

Location. Since individuals give their address at each interview, we also have their
location history. We focus on the region of residence at the age of 16 because it is
the age at which the parental income variable is defined. The classification is prior
to 1994 and thus uses the Government Offices for the Regions (GORs). We therefore
rely on the Standard Statistical Regions (SSR).18 Table 2.9 reports the share of cohort
members in each region for both periods.

Once we restrict the data to those individuals for whom we have the key character-
istics, i.e. parental income and occupations, our sample consists of 6,780 individuals
in the NCDS58 and 7,983 in the BCS70, as reported in Table 2.8.

The Labour Force Survey. As a complementary dataset we use the Labor Force
Survey (LFS). The LFS provides data on both labour market status and region of
residence. It has the advantage of containing a much larger number of observations
(see Appendix 2.B.2 for the details), and allows us to compare the changes in the
occupational structure in the cohort data with those from a larger sample, as well as
to compute measures of polarization at the regional level.

2.3.2. The structure of employment
Before proceeding to our empirical analysis, we consider the extent to which the
two cohorts experienced different degrees of polarization. We start by looking at
the change in the distribution of occupations at ages 23/26 and 42 for both cohorts,
reported in Figure 2.3.19 In the first period there is an increase across cohorts in the
probability of working in a high- and low-paying occupation and a decline in that
of working in a middling-paying occupation. When we consider the occupations at
age 42, the changes are of smaller magnitude, and the main difference across the
two cohorts is a reduction in the share of middling jobs that has been offset by high-
paying ones. These changes are consistent with the literature on polarization in the
UK that shows a considerable decline in middling jobs, and an increase in the other
two categories, which is particularly large for high-paying jobs (see Figure 2.13 in
the appendix). The differences between the first and second period distributions are
interesting for our purposes, as they raise the question of whether polarization in the
first period matters even when the changes in the distribution of employment are
small for mature individuals. To better understand these dynamics, Figure 2.12 in the
Appendix performs a similar exercise using the ISCO-88 categories, and shows a clear
pattern of polarization, which has been particularly large for young individual.

18For England, this is the highest sub-national division, while the other countries in Britain consists of
a single region. The regions are (in alphabetical order): East Anglia, East Midlands, North, North
West, Scotland, South East, South West, Wales, West Midlands, and Yorkshire and Humberside.

19We report the proportion of individuals in each occupation for the two cohorts in Tables 2.14 and
2.15 in the appendix.
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Figure 2.3.: Occupation distribution across cohorts

Notes: This figure reports the proportion of individuals, expressed in percent, in each type of occupation
(out-of-work, low-paying, middling, high-paying) for the NCDS58 and BCS70 cohorts according to the
period.

As an alternative way of thinking about polarization we examine how occupations
with either different average pay or “routine task intensity” (RTI) have changed across
the two cohorts, reported in Figure 2.4. The left panel depicts the change in the
share of individuals in each occupation when young and plots it against the average
pay in that occupation (for young individuals of the 1970 cohort). The occupations
are depicted by both their code and a geometric symbol, were the latter indicate
whether they are in our category of low-paying (circle), middling (triangle) or high-
paying (square) occupations. As can be seen from the fitted curve, there is a U-shaped
relationship between weekly pay and the change in the share of the occupation, with
both those with low and those with high remuneration gaining employment shares
at the expense of those in the middle. The right panel plots the change in the share
of each occupation for young individuals against the RTI index provided by Mahutga
et al., 2018. The downward slopping line in Figure 2.4 corresponds to the fitted curve
implied by the data, and indicates that the change is negatively correlated with the
degree of routinization.

The various pieces of evidence in this section thus indicate that the strong polar-
ization identified in cross-sectional data by previous work is also present when we
focus on two specific cohorts. Routine intensity seems to be highly correlated with
changes in the share of occupations, with low RTI ones having gained share and those
with high RTI having lost it. Moreover, polarization appears whether we use the RTI
index to categorize occupations or when we look at average weekly pay.
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Figure 2.4.: Change in the probability of being in each ISCO-88 occupation in the first
period

Notes: The left-hand side panel of the figure presents the U-shaped relationship between the difference,
expressed in percentage points, between the BCS70 and NCDS58 cohorts in terms of probability of
being in each ISCO-88 occupation in the first period and the average weekly pay, expressed in 1970£,
in this occupation for the BCS70 cohort. The right-hand side panel shows the negative relationship
between the difference, expressed in percentage points, between the BCS70 and NCDS58 cohorts in
terms of probability of being in each ISCO-88 occupation in first period and the Routine Task Intensity
(RTI) index from Mahutga et al., 2018.

2.3.3. Occupational dynamics
While the literature on inter-generational mobility has traditionally focused on the
outcomes of children when they are mature, we are interested in the occupational
dynamics through which individuals reach a particular outcome. To illustrate why this
is important, Table 2.4 reports the conditional probabilities of switching occupations
between age 23/26 and age 42.20

The table shows that there is a considerable degree of mobility across occupations
over the individual’s lifetime, i.e. of intra-generational mobility. Individuals who start
their careers in low-paying and middling occupations have probabilities of staying
there of around 40% and a substantial likelihood of moving upwards. Notably, 30.8%
of those initially in middling occupations have a job in high-paying occupations by
age 42 for both cohorts. In contrast, persistence is high for those who start in high-
paying occupations, over 70%. The transition probabilities are remarkably similar

20To understand why the probability of moving from out-of-work into a high-paying occupation is
so high, recall that the former category includes those in education. Conditional probabilities in
which we consider those in education as separate category, hence not included in out-of-work, are
reported in the appendix, and display the expected (large) difference between those in education
and the rest of those out-of-work; see Table 2.16.
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Table 2.4.: Conditional probabilities of changing occupations

BCS70 NCDS58

Occupation Out Low Mid High Out Low Mid High

Out-of-work 33.8 25.3 14.5 26.4 27.4 24.7 20.7 27.3
Low-paying 13.6 45.1 17.5 23.8 16.3 40.0 20.3 23.4
Middling 10.5 13.8 44.9 30.8 10.4 15.4 43.4 30.8
High-paying 8.3 8.2 11.0 72.6 8.5 8.1 12.3 71.2

Notes: This table shows the probability, expressed in percent, of being in each
second-period occupation (columns) conditional on the first-period occupa-
tion (rows) for individuals in the NCDS58 and BCS70 cohorts.

across cohorts, in particular those of moving into a high-paying occupation. The
most significant differences come from the outcomes of those who start either out of
work or in low-paying occupations. In both cases, those in the younger cohort face a
lower probability of being in a middling occupation when mature (lower by 5.8 and
2.5 pp., respectively) which translates into higher odds of remaining in the occupation
of origin.

These figures indicate that the occupational outcomes of mature individuals
depend both on their initial occupations and on the transitions across occupations,
and raise the question of whether a reduction in the share of middling jobs can be
a break to mobility. If mobility occurs partly through individuals progressing up the
income ladder during their careers, the disappearance of middling jobs can have
important consequences. On the one hand, a large proportion of those who are in
high-paying occupations at age 42 start their careers in middling occupations. If fewer
individuals are in such occupations when young, as indicated by Figure 2.3, then there
will be fewer individuals that can move into high-paying jobs. On the other, those
who start in low-paying occupations have access to fewer middling jobs and hence
are more likely to stay in their initial occupations. The importance of such changes for
mobility will depend on the extent to which parental background matters for entry
into each occupation and for the subsequent dynamics.

2.4. Empirical specification
Our analysis proceeds in two steps. The first consists in examining how an individual’s
occupation is affected by parental background. As we will detail in the next subsection,
we suppose that this impact can potentially occur both through the effect on the
child’s initial occupation and on her occupation as a mature worker. In a second
step, we consider regional patterns of mobility and assess to what extent regional
differences in polarization are correlated to observed mobility patterns at the regional
level.
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2.4.1. The determinants of individual mobility
In order to understand the effect of parental income on occupational dynamics we
start by estimating its impact on the child’s probability to start her career in each
occupation j ∈ J = {O,L, M , H }, where the possible occupations are out-of-work (O),
low-paying (L), middling (M) and high-paying (H). We define the out-of-work oc-
cupation as the baseline occupation category. Let p j be the probability to start in
occupation j = {L, M , H } which is given by the following multinomial logistic model:

log

(
p j

pO

)
=α1 j +β1 j Y p +γ1 j X , (2.1)

where Y p is parental income, and X are individual characteristics (in our baseline
specifications simply gender). Parental income is log-standardized. All terms will be
interacted with a dummy that equals one for those in the 1970 cohort (BCS70) and
zero otherwise. Cross-term coefficients hence represent the change across cohorts
in the effect of the variable on the child’s initial occupation. In the appendix, we
also report the estimation of the four binomial logistic models that characterize the
multinomial one.

We next consider the determinants of the probability of being in occupation
k ∈ K = {O,L, M , H } at age 42. The simplest specification is to consider a specification
of the form

log

(
pk

pO

)
=α2k +β2k Y p +γ2k X , (2.2)

which captures how parental income determines the occupational outcome of the
mature child. This expression is consistent with the approach usually found in the
literature on inter-generational mobility in which only the labour market outcome
of the mature worker is considered. In contrast, intra-generational analyses have
focused on how incomes evolve over the individual’s working life. We hence consider
the following specification:

log

(
pk

pO

)
=α3k +

∑
j
ηk j 1 j +β3k Y p +γ3k X , (2.3)

where 1 j is a dummy variable that equals one when the individual was in occupation
j ∈ J when young. As before, we estimate second-period equations with a multinomial
model and separately for the four occupations using binomial logistic regressions,
which we report in the appendix.

The expression in equation (2.3) shares with the literature on intra-generational
mobility the idea that individual’s may change position in the income ladder and that
it is important to understand how those dynamics operate. It differs from existing
approaches in two respects. First, we focus on occupational mobility over the lifetime,
rather than income mobility; second, we control for parental income as a potential
factor that can influence the extent to which the child changes occupations over
time. Equation (2.3) then adds to the literature on intra-generational mobility by
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allowing parental income to have an impact on lifetime occupational changes, and
to that on inter-generational mobility by allowing the effect of parental income on
the occupation of mature workers to occur both through their initial occupation and
through the likelihood of transition to other jobs.

Our empirical strategy makes two important choices. The first is not to consider
education decisions and to focus exclusively on the direct impact of parental income.
The alternative approach would be to consider a three-step setup in which parental
income determines education, which then determines first-period occupation, which
in turn determines the second-period job.21 The advantage of the latter approach is
that it would allow us to infer how much of the parental-income advantage operates
through education and how much is a direct effect; the drawback is that educational
attainment is correlated with unobservable characteristics, notably ability but also
the type of school attended, hence the effect that we may be attributing to years of
education could be capturing other aspects, whether innate or related to parental back-
ground.22 We hence focus exclusively on the two occupational outcomes, although
we perform the three-step analysis in Appendix 2.D.

Second, we have chosen to use a multinomial logistic model considering the four
possible occupational outcomes and where our reference outcome is being out-of-
work. It is important to note that the transition from this category into the three
employment occupations occurs with roughly equal probabilities. Notably, for the
NCDS58 (BSC70) the probability of transiting from out of work to low- and high-paying
occupations was, respectively, 24.7 pp. (25.3 pp.) and 27.3 pp. (26.4 pp.), i.e. of very
similar magnitude. The likelihood to move into middling occupations was somewhat
lower (20.7 and 14.5 pp.) but of comparable magnitude; see Table 2.4 above.

2.4.2. Mobility and regional polarization
The second step of our analysis consists in exploring the relationship between the ob-
served changes in the role of parental income and polarization. We do so by examining
whether changes in regional mobility are correlated to changes in the extent of polar-
ization at the regional level. To do so we run a multinomial regression at the regional
level for the determinants of the probability of being in occupation k ∈ K = {O,L, M , H }
at age 42. We do not compute first-period mobility and conditional second-period
mobility because of sample sizes, as in many regions we have only a small number of
individuals moving across certain occupations between first and second period. The

21A large literature has considered the role of education for social mobility, and in particular examined
to what extent the influence of parental background takes place through educational achievement.
Examples of this literature are Blanden and Gregg, 2004, Blanden and Macmillan, 2014, Blanden
and Macmillan, 2016, Gregg et al., 2010 and Major and Machin, 2018.

22See Harmon et al., 2003 for a discussion of the difficulty of differentiating between the returns to
education and those to (innate or socially-acquired) ability.
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equation we estimate is hence

log

(
pr

k

pr
O

)
=αr

k +βr
k Y p +γr

k X , (2.4)

where r denotes the region. We hence use individual data to estimate 10 coefficients
βr

k that capture the impact of parental income on occupational outcomes in each of
the regions.

As we will see below, our estimates indicate that the dynamics of the impact of
parental income vary across regions, with the change across generations being much
larger in some than in others. The last step in our analysis is hence to construct
a measure of regional polarization and compute its correlation with our regional
estimates. To capture changes in mobility in region r , we consider the between-cohort
change in the role of parental income for being in occupation k, namely, ∆βr

k . We
hence compute the correlation between mobility and polarization by running the
regression

∆βr
k = δk +ηk∆Pol r , (2.5)

where Pol r is a measure of polarization at the regional level for a particular cohort
and ∆Pol r its change across cohorts. The measure of polarization will be constructed
using the Labour Force Survey in order to have larger regional samples than those
provided by the cohort data 23

2.5. Patterns of mobility

2.5.1. Initial occupations
We start by estimating the impact of parental income on the child’s first-period occu-
pations, before considering the occupation of mature individuals in the next section.
We estimate equation (2.1) and report the results in the appendix, those for the bino-
mial logits are reported in Table 2.18 and the multinomial results in Table 2.17. Logit
coefficients are hard to interpret, hence to visualize the results Figure 2.5 displays the
probability to be in each occupation when young as a function of parental income.
The probabilities are computed according to the multinomial logistic regression, but
the results are qualitatively equivalent when using the binomial estimates. The proba-
bilities are reported separately for the two cohorts and for the two genders; the four
columns depict the four possible outcomes, starting with out-of-work occupations on
the left.

Consider first the outcomes for the 1958 cohort, depicted by the continuous
lines. Parental income is a key determinant of initial occupation, with high income
increasing the probability to be in a high-paying occupation and reducing that of
being in a middling or low-paying one. There is no effect on the probability of being

23The measure of polarization used is discussed is detail in section 2.6 below, and Appendix 2.B.2 gives
details on the data used.
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Figure 2.5.: First-period occupation probability according to parental income

Notes: This figure presents the probability, expressed in percent, of being in each type of occupation
(out-of-work, low-paying, middling, high-paying) in first period according to parental income, in
log-standardized. Probabilities are computed for males and females in both cohorts according to the
multinomial logistic regression reported in Table 2.17 in the appendix.

out-of-work (see also Table 2.18), a result that is not surprising given the various
outcomes included in this category. Note also that the effect of family background is
particularly large for high-paying occupations. The levels vary across men and women,
with women being more likely than men to be out-of-work and less likely to be in any
of the three types of employment.

The impact of parental income on the various probabilities for the 1970 cohort
are depicted by the dashed lines. Starting with men, Table 2.17 reports large changes
across cohorts in the coefficients on the direct effect of parental income, which are
captured in the figures. For example, the coefficient doubles for high-paying occu-
pations, increasing from 0.21 to 0.41, a result that is reflected in the large increase in
the slope of the schedule that we observe in the two right panels. There are various
possible explanations for this. Obviously, the effect could be operating through ed-
ucation which has become more dependent on parental background (see Appendix
2.D for a discussion). Other explanations are that non-cognitive skills have become
more important and that they are positively associated with the household’s income,
or parental income could be a proxy for the child’s social network, either its size or
‘quality’, which in turn has become more important in determining access to jobs.24

24For example, Blanden et al., 2007, using the same data as us, show a strengthening of the relationship
between parental income and non-cognitive skills between both cohorts. Major and Machin, 2018
emphasize the changing role of education and the increasing importance of the "extra-investments"
made by upper-middle class families. For the US, Chetty, Hendren, Kline, and Saez, 2014 show that
neighborhood characteristics are extensively correlated with mobility.
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As expected, the probability of being in a middling occupation has fallen for all
individuals, irrespective of family background. The decline has been greater the higher
parental income is. Together with the previous result this indicates that as the share of
high-paying jobs increased, those from high-income households are more likely to go
into high-paying jobs at the expense of middling ones. The probability of being in a
low-paying occupation has pivoted around the mean, with those at the bottom (resp.
top) of the parental income distribution being more (resp. less) likely to be in that
occupation in the 1970 than in the 1958 cohort. The schedule for being out of work
displays a steeper slope, with a decline in the probability of being in this category for
all men except those at the very bottom of the parental income distribution.

Consider now the schedules for women. Starting from the right, we can see that
women experienced a large decline in the likelihood of being out-of-work, consistent
with the increase in female labour force participation observed over the period. Yet,
the reduction is strongly correlated to parental income, even more so than for men.
The probability of being in a low-paying occupation has increased at virtually all points
of the distribution—except at the very top—indicating that much of the increase in
female participation occurred through access to low-paying jobs. The probability of
being in middling occupations has declined for the younger cohort, as is the case for
men. Interestingly, for women the schedule is non-monotonic. At the bottom of the
parental income distribution, an increase be income raises the probability of being
in middle occupations, with the effect then turning negative. This seems to indicate
that in the lower segment of the parental income distribution, an increase in income
confers women a occupational advantage, allowing them to access middling rather
than low-paying jobs. As is the case for men, the slope of the schedule for high-paying
occupations has increased sharply across the two cohorts.

These patterns indicate that parental income conferred a greater advantage for
those born in 1970 as compared to those born in 1958. Much of the change was driven
by reduced entry into middling occupations, which was offset by a greater likelihood to
in in a high-paying (resp. low-paying) occupation for those coming from households
at the top (resp. bottom) of the parental income distribution.

2.5.2. Mature occupations
We turn now to the probability of being in occupation k at age 42. Recall that we
suppose that as well as depending on parental income, the occupation of mature
workers depends on their job at the start of their career. We hence consider both an
expression that does not include the effect of initial occupations, as given by equation
(2.2), and one in which they are included, as in equation (2.3). The former specification
is equivalent to those usually found in the literature.

As before, we estimate this equation both separately for the four occupations as
well as in a multinomial regression. The full results are reported in Tables 2.19 and 2.20
in the appendix, while Table 2.5 summarizes the multinomial results for the baseline
regression, in which we do not consider the effect of initial occupations.

As before, the reference category are those out of work. Parental income has a
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Table 2.5.: Second-period occupation probability

Multinom. logit - Dep. var.: Second-period occ.

Low-paying Middling High-paying

Par. inc. 0.01 0.04 0.19∗∗∗

(0.04) (0.04) (0.04)
Par. inc. × BCS 0.05 0.15∗∗∗ 0.36∗∗∗

(0.06) (0.05) (0.05)

Num. obs. 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work
occupation in second period is the base outcome of the multinomial logistic regression. Male
in the NCDS58 cohort in out-of-work occupation in first period is the referent group. Parental
income in logarithm and then standardized at the cohort level. Control variables in all regressions
include Intercept, BCS cohort, Female and Female × BCS; see Table 2.19 in the appendix for these
coefficients.

large impact on occupational outcomes at age 42, with the coefficient for high-paying
jobs almost doubling across cohorts. This result is in line with the extensive work
that has found an increased correlation in parent-child incomes, as discussed in the
introduction. While a one-standard-deviation increase in parental income used to
raise the odds to be in a high-paying occupation by 21% for the older cohort, this same
increase raises the odds by 73% for the younger one.25

To illustrate the relationship between parental income and occupational dynam-
ics, Figure 2.6 reports the probabilities of being in each occupational category at age
42 as a function of parental income, for both genders. As for initial occupations, com-
ing from a better-off background increases the probability of being in a high-paying
occupation and reduces all others. The main difference with our results for initial
occupations is the crossing of several of the probability schedules. Consider the prob-
ability of being in a high-paying occupation; we can ask whether individuals from all
backgrounds have benefited from the increase in the share of such jobs across the
two cohorts. Figure 2.5 indicates that, as far as initial occupations are concerned, this
is the case, with even those men at the bottom of the parental-income distribution
(i.e. 2 standard deviations below the average) exhibiting a larger probability of being
in a high-paying job for the younger than for the older cohort. In contrast, we can
see in Figure 2.6 that by age 42 only those from sufficiently well-off households have
reaped the benefits of the expansion in high-paying jobs. Men whose parents had
an income 0.5 standard-deviations below the average had the same probability of
being in a high-paying occupation in both cohorts; those with lower parental income,
experienced a lower probability if born in 1970 than if born in 1958.

Figure 2.6 is reminiscent of the analysis in Major and Machin, 2018, who show,
using the same data, that the effect of parental income on the probabilities of being

25These coefficients are obtained by taking the exponential of the change in log odds, i.e. exp(0.19) =
1.209 and exp(0.19+0.36) = 1.733.
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Figure 2.6.: Second-period occupation probability according to parental income

Notes: This figure presents the probability, expressed in percent, of being in each type of occupation
(out-of-work, low-paying, middling, high-paying) in second period according to parental income, in
log-standardized. Probabilities are computed for males and females in both cohorts according to the
multinomial logistic regression reported in Table 2.19 in the appendix.

in the various quintiles of the income distribution has increased across the two co-
horts (see Major and Machin, 2018, Figures 0.1 and 0.2). Our results indicate, not
surprisingly, that the occupational structure is behind the observed changes in income
mobility and closely mimic their findings when we consider the probabilities of being
in each of the four occupations for each decile in the parental-income distribution
(see Figure 2.18 in Appendix 2.E).

2.5.3. From initial to mature occupations
The marked change in the overall effect of parental income across the two generations
can be due to changes in either how parental income impacts initial occupations or in
its effect on mobility during the child’s career, i.e. on intra-generational mobility. As
we have seen above, the influence of parental background on the former has become
stronger; we turn next to whether coming from a better-off background also changes
the extent to which, given her initial occupation, an individual progresses over her
career.

Table 2.19 in Appendix 2.C reports the multinomial results when we introduce
initial occupations in the regressions for occupation at 42 and we provide a graphical
analysis in Figure 2.7. The figure displays the difference, expressed in percentage
points, in the probability of being in each second-period occupation (out-of-work,
low-paying, middling, high-paying) conditional on first-period occupation between
the BCS70 and the NCDS58 cohorts. Each panel represents the gap across cohorts in a
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Figure 2.7.: Change in second-period occupation probability conditional on first-
period occupation and parental income (male only)

Notes: This figure presents the difference, expressed in percentage points, between the BCS70 and the
NCDS58 cohorts in terms of probability of being in each type of second-period occupation (out-of-work,
low-paying, middling, high-paying), conditional on the first-period occupation, according to parental
income, in log-standardized. Probabilities are computed for males in both cohorts according to the
multinomial logistic regression reported in columns (2) of Table 2.19

particular transition probability for various levels of (standardized) parental income,
with positive values implying that the younger cohort has a greater probability of
moving from occupation j to occupation k, and vice versa. The reported changes are
those for men, with the equivalent figure for women provided in appendix 2.E—see
Figure 2.19.

Consider first individuals at the mean of the distribution. The probability of being
in a middling occupation in late career has increased by almost 3.7 pp. for those who
started in such occupation but declined for those starting in low-paying occupations
or out of work. This indicates a reduction in upwards mobility for those starting in the
least well-paid categories. For example, for those who were initially out-of-work, the
probability of remaining there has increased by 4.92 pp., and although the probability
of being in a high-paying occupation at 42 has slightly increased (by 0.71 pp.), this has
occurred at the expense of a large decline in the likelihood of moving into low-paying
or middling jobs. The fourth column of graphs, reporting changes in the probability
of being in a high-paying occupation, indicates that—for those with mean parental
income—the probability of being in such an occupation has fallen irrespective of the
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initial job. The change is small for those starting in low-paying occupations (-0.71 pp.)
but larger for the other three initial occupations, with values between -2.5 and -2.9 pp.
This is a surprising finding given that the share of such jobs rose by 5.4 pp.

These changes hide large differences depending on parental background. Con-
sider the changes in the probability of being in a high-paying occupation across
cohorts. For those at the top and the bottom of the parental income distribution the
changes are large and of opposite sign. Notably, for those who came from a household
with parental income 2-standard-deviations below the mean there is a reduction in
the probability of attaining the top occupations, irrespective of the initial occupation,
which is of considerable magnitude, between 7.2 and 11 pp.. Note that even those
who started in high-paying occupations are now less likely to remain there if parental
income is low. In contrast, when parental income is 2-standard-deviations above
the mean, there is an increase in the likelihood of remaining in or moving to the top,
with those who started in a low-paying occupation experiencing a particularly large
increase, by 8 pp.

The second important pattern observed in the data is a dichotomy that appears
for those who started in a low-paying occupation. Their probability of moving to a
middling occupation has fallen, but the alternative outcome depends on parental
income. For those at the bottom of the distribution, the likelihood of remaining in
a low-paying occupation has increased (by 4.8 pp. for those with average parental
income and by 9.6 pp. for those at -2 standard deviations). In contrast, for those at
the top of the parental income distribution the decline in mobility into middling jobs
has been accompanied by a greater probability of moving into a high-paying occu-
pation. The natural progression in which individuals would move from low-paying
into middling occupations as their careers evolved seems to have weakened, and has
been replaced by higher probabilities of either staying in the occupation of origin
or jumping up to a high-paying one, with the transition probabilities being strongly
dependent on parental income. An equivalent pattern is found when considering
those who started in middling occupations, with those at the top (bottom) of the
parental income distribution being more likely to be in high-paying (low-paying) jobs
in the younger than in the older cohort.

2.5.4. Intra-generational mobility and parental income
In order to provide a compact measure of mobility, we define three possible outcomes
for the second period. Downward mobility is defined as ending up in a category
with lower average pay than the individual’s initial category; persistence consists of
remaining in the same category, and upwards mobility occurs when the individual
moves to a category with higher average pay. Hence for those starting in a low-paying
occupation, downward mobility occurs if they are out-of-work at age 42, and upwards
mobility if they are in a middling or high-paying occupation.

The upwards/downwards intra-generational mobility measures are depicted
graphically in Figure 2.8, in which we plot the change in the three probabilities (of
moving up, remaining in, and moving down with respect to the initial occupation)
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Figure 2.8.: Change in intra-generational mobility across cohorts

Notes: This figure presents the difference, expressed in percentage points, between the BCS70 and
the NCDS58 cohorts in terms of type of mobility (down, persist, up) conditional on the first period
occupation (out-of-work, low-paying, middling, high-paying) according to the decile of the parental
income distribution. Probabilities are computed for males and females at each parental income decile,
according to the multinomial logistic regression reported in columns (2) of Table 2.19 in the appendix.

for different deciles of the parental income distribution; see also Table 2.24 in the
appendix.

Consider first those who started in high-paying occupations. The two possible
occupational dynamics are to move downwards (depicted in light grey) or to remain
in a high-paying occupation (depicted in dark grey). Those born to parents in the top
decile are 3 pp. more likely to stay in that occupation and 3 pp. less likely to move into
a lower-income occupation in the 1970 cohort than those born in 1958. The reverse
effect appears for those at the bottom of the parental income distribution, with those
in the bottom decile being 10 pp. more (less) likely to experience downwards mobility
(remain in the occupation). The reduction in persistence falls as we move up the
parental income distribution, with the sign reversing for the 9th and 10th deciles. The
figure displays what we could call a polarization of mobility, whereby for those in the
middle of the distribution there have been only moderate changes in mobility, while
at the extreme the changes have been large, although in opposite directions for those
at the bottom and at the top.

An equivalent pattern is observed for those that start their careers in middling
occupations. Those at the bottom of the parental distribution witnessed sharp declines
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in upwards mobility and higher persistence and likelihood of moving down, with the
size of the changes declining as we move along the income distribution. The pattern is
reversed from the 8th decile, with the likelihood of moving upwards increasing across
cohorts for the top three deciles. The polarization of mobility is also apparent for those
starting in low-paying occupations for whom the probability of moving into middling
or high-paying occupations increases only for the top three deciles. Lastly, for those
initially out-of-work, only those in the top decile of the parental income distribution
witness an increase in the likelihood of upwards mobility. Note that for those in the
bottom decile the magnitudes of the change are large: the probability of staying has
increased by 10 pp., which is offset by an equivalent decline in the probability of
moving upwards. Overall these results indicate that the change in the structure of
employment has been accompanied by a polarization of intra-generational mobility,
with the probabilities of moving across occupations changing in opposite directions
depending on whether individuals had parents at the top or at the bottom of the
income distribution.

Not surprisingly, the dynamics for women differ considerably from those for men,
as women of the older cohort where much less likely to occupy middling and espe-
cially high-paying occupations. The bottom panels of Figure 2.8 capture, however,
the advantage that parental income gives in providing the means for upwards mo-
bility. Irrespective of parental income, women starting in a high-paying occupation
(resp. middling) have a greater probability of remaining there (moving upwards) for
the younger cohort. This is not surprising in view of the occupational upgrading
experienced by women of the younger cohort. In contrast, for those who started in
low-paying occupations, a polarization appears, although the turning point occurs for
lower parental incomes than in the case of men (4th decile), indicating the tension
between the general occupational upgrading of women and the decline in mobility
observed for workers coming from a less well-off background. The results for those out
of work broadly mimic those for men. Overall, despite the differences due to women’s
increased access to all occupations, these figures confirm the increased importance of
parental income for intra-generational mobility.

2.6. Mobility and polarization at the regional level

2.6.1. Regional polarization
The geography of mobility has received considerable attention over the past few
years,26 and in this section we turn to exploring the regional dimension of our data.
We focus on two aspects, both of which address the hypothesis that the observed
increase in the impact of parental income on occupational outcomes is related to the
polarization of employment. The next subsection considers whether the reduction in
mobility that we have identified appears when we replace the cohort dummies by a
measure of the extent of polarization that individuals faced in their region when they

26See Chetty, Hendren, Kline, and Saez, 2014 and Bell et al., 2019 amongst others.
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were young. It hence asks if the cohort dummies are capturing the differences in the
structure of the labour market over time. Our second strategy consists in estimating
the impact of parental income on occupational outcomes at the regional level in
order to get regional measures of mobility. We then ask whether there is a correlation
between the changes over time in regional mobility and the increase in polarization at
the local level.

Our data have information on 10 regions and hence do not allow us to identity
the very local effects that other work has observed.27 For both analyses we need to
construct a measure of polarization at the regional level, but we are impaired by the
fact that sample sizes at the regional level are small and thus measures of regional
polarization based on our cohort data may not capture well the actual changes in the
structure of employment. In order to have a more representative sample we use data
from the Labour Force Survey (LFS) to build polarization measures.

When computing the extent of polarization we face two concerns. First, as shown
in the appendix, the share of middling employment has fallen in all regions, but
whether this has occurred at the expense of low-paying or high-paying occupations
varies. For this reason, rather than focusing exclusively on the share of middling jobs
we consider changes in the share of jobs in all three occupations. Second, we need
to define the job market that individuals in our dataset were facing and measure the
extent of polarization in that particular market. To do so we consider the distribution of
employment for the relevant age cohorts in the LFS. We hence suppose that members
of a cohort are in competition for jobs with individuals that were born in the 5 years
before and 5 years after them. That is, for the NCDS58 cohort we consider individuals
born between 1953 and 1963, and for the BCS70 those born between 1965 and 1975. We
measure the share of employment in each year between the initial and final period that
we use for each cohort, and compute the average over the whole period in which each
cohort has been exposed to employment changes. That is, for the NCD58 we consider
the structure of employment between 1981 and 2000, for the BCS70 between 1996
and 2012. We then measure the extent of polarization as changes in the occupational
shares obtained for the 1953-63 cohorts and those for the 1965-75 ones. Appendix
2.B.2 gives details on the LFS data and our measures of polarization, and shows that
all regions exhibited an increase in polarization (see Figure 2.17).

2.6.2. Individual outcomes and regional employment patterns
Several factors may be behind the increased importance of parental income for occu-
pational outcomes across cohorts. Here we explore the possibility that employment
polarization is one of these factors. To do so, we substitute the cohort dummy used in
our regressions by our measure of regional polarization. We use the region in which
the individual lived at age 16, and measure polarization in that region as the share of
middling employment in the year in which the individuals are 23/26.

27Chetty, Hendren, Kline, and Saez, 2014 focus on considerably smaller locations in their analysis for
the US. For the UK, Bell et al., 2019 consider a dataset with the 32 NUTS2 regions but which does
not have information on parental income.
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Table 2.6.: Second-period occupation probability according to share of non-middling
occupations in the region at the age 16

Multinomial logit - Dep. var.: Second-period occupation

(1) (2)

Low Mid High Low Mid High

BCS cohort 0.05 −0.03 0.11
(0.11) (0.09) (0.09)

Non-Middling share 0.07 0.02 0.17∗∗∗

(0.06) (0.05) (0.05)
Parental income 0.01 0.04 0.19∗∗∗ 0.04 0.11∗∗∗ 0.35∗∗∗

(0.04) (0.04) (0.04) (0.03) (0.03) (0.03)
Par. inc. × BCS 0.05 0.16∗∗∗ 0.36∗∗∗

(0.06) (0.05) (0.05)
Par. inc. × Non-Mid. share −0.00 0.04∗ 0.11∗∗∗

(0.03) (0.02) (0.02)

Num. obs. 14763 14763 14763 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work occupation in second
period is the base outcome of the multinomial logistic regression. Male in the NCDS58 cohort is the referent group
in (1), while male is the referent group in (2). Parental income in logarithm and then standardized at the cohort
level. Non-middling share corresponds to the share of occupations that are not middling, hence, low-paying and
high-paying, in total employment in the region at age 16. The shares has been standardized for the interpretability of
coefficients when interacted with parental income. Control variables in (1) include Intercept, Female and Female ×
BCS, while control variables in (2) include Intercept, Female and Female × Non-Mid. share.

Table 2.6 displays the results obtained from the multinomial regression, regression,
with the first three columns reporting again the estimates when we use the cohort
dummies (i.e. those in Table 2.5 above), and the last three columns those in which we
substitute the dummies for the share of non-middling jobs and this share interacted
with parental income (both standardized). The regressions also include a region fixed
effect. We focus on the effect of the share of non-middling employment as an increase
in its value can be interpreted as an increase in polarization. 28

The coefficients of interest have the expected sign. A higher share of non-middling
employment is associated with a greater average probability of being in a high-paying
occupation, as we would expect given the greater availability of these jobs. There
is no significant effect on the other employment categories, implying that higher
polarization does not affect the allocation of workers between out-of-work, low-paying
jobs and middling jobs. Parental income has, as expected, a positive impact on
the likelihood to be in middling and high-paying jobs, and the interaction terms
indicate that as polarization increases the effect of background becomes stronger. To
gauge the magnitude of these effects, we average the (standardized) share of middling

28Results using jointly the low- and high-paying employment shares are reported in Table 2.25 in the
appendix. We also used alternative measures of polarization using data on only the initial year
measure of polarization for each cohort (1981 and 1996) rather than the average over the working-life
and found equivalent results to those reported here (results not reported).
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employment across regions for each cohort, obtaining that for the NCDS58 (resp.
BCS70) it is 0.845 standard deviations below (above) the mean. Using these figures,
the coefficients on column (6) imply that a one standard deviation increase in parental
income raised the probability of being in a high-paying occupation by 0.14 pp. for
the older cohort and by 0.44 for the younger one. These values are close to those
obtained in our core specification (column (3)) of 0.19 and 0.55, indicating that using
the differences in polarization across cohorts yield effects that are close to those
obtained with the cohort dummy.

2.6.3. Regional mobility
Our final step consists in exploiting the cross-sectional variation in the regional data
to consider the correlation between regional mobility and polarization. We start
by running the same multinomial regressions as in equation 2.3 but at the regional
level.29 Table 2.7 presents the coefficients on parental income obtained when we
regress second period occupation on parental income. As before, we need to recall
that these are the coefficients relative to the probability of being out-of-work (see also
Figures 2.20 and 2.21 in the appendix).

These regressions allow us to make two inferences. First, we can ask whether the
changes in occupational mobility observed across cohorts at the national level also
took place at the regional level and are not the result of the population reallocating
across regions with different mobility patterns. When we split the data we find that for
the vast majority of regions (7/10) parental income exhibits insignificant coefficients
for the older cohort. Only in the North West, the South East and the West Midlands
do we find a significant coefficient on parental income. Note, however, that out of
the seven regions for which the coefficient is not significant, 4 of them have magni-
tudes close to the 0.19 point estimate we obtained at the national level. The lack of
significance can then be due to a lack of statistical power given the limited number of
observations (per region and also in certain region-occupation cells). For those born
in 1970, the likelihood to be in a high-paying occupation exhibits systematically large
and significant coefficients on parental income. Out of the 10 regions only two (South
West and West Midlands) do not display a significant coefficient. In all the others, the
magnitude of the effect is large, with the coefficient being at least twice as large for
the younger as for the older cohort (eg. North West) and much larger in others. These
results indicate that the increase in the importance of parental income across cohorts
holds at the regional level.

Second, the estimates imply large variations in the degree of inter-generational
income mobility across locations, with the probability of someone born in a household
in the bottom quintile moving to the top quintile being three times higher in the most
than in the least mobile locations. This raises the question of whether the magnitude

29We do not compute first-period mobility and conditional second-period mobility because of sam-
ple sizes, as in many regions we have only a small number of individuals moving across certain
occupations between first and second period.
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Figure 2.9.: Change in parental income coefficient for high-paying second-period
occupation according to job polarization at the regional level

Notes: This figure presents the correlation across regions between the change in the parental income
coefficient for the high-paying occupation in second period ∆βH and the between-cohort change in
absolute value in the average share of total employment of low-paying, middling, and high-paying
occupations, in percentage points. Note that, by taking the absolute value of the change, we reversed
the x-axis for the middling panels (middle column). Thus, regions on the left-hand (resp. right-hand)
side of each panel are those where the polarization of employment has been lower (resp. larger).

of the changes in mobility is correlated to the degree of employment polarization
observed at the regional level.

To capture changes in mobility in region r , we consider the between-cohort
change in the role of parental income for being in a high-paying occupation, namely,
∆βr

H . These coefficients correspond to the “Par. Inc. × BCS” coefficients in Table 2.7.
The change in the extent of regional polarization is measured by the change across
cohorts in regional polarization as measured from the LFS. Figure 2.9 displays the
correlation between the two variables, with both measured in percentage points. The
three panels report, in the horizontal axis, the changes in absolute value of the share
of employment in each of the three categories. The actual changes are positive for
high- and low-paying occupations and negative for middling ones, hence reporting
the absolute value implies that for all three occupational categories moving from the
left to the right of each graph implies an increase in polarization. The vertical axis
displays the regional ∆βH described above.

Each dot represents one of the 10 regions, while the line corresponds to the linear
regression line.30 Consider the right-most graph. The upward slope indicates that
regions where the share of high-paying occupations (in the relevant age group) in-
creased the most are also the regions where the impact of parental income in accessing
high-paying occupations rose the most. Similarly, the middle graph also displays an

30Figure 2.22 in the appendix presents equivalent graphs for the change in the coefficients on parental
income in the probability of being in middling and low-paying occupations, namely, ∆βM and ∆βL .
We obtain broadly similar results in the two cases,
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upwards-slopping schedule when we plot the magnitude of the change in the share of
middling occupations against ∆βH , indicating that regions where the share of mid-
dling income jobs declined the most are also those where parental impact became
strongest. The left-hand graph depicts the correlation between the change in the
coefficient and the change in the share of low-paying occupations, and displays a flat
schedule, which is driven by an outlier, the West-Midlands. Removing this observation,
yields a positive correlation between the change in polarization and the change in the
effect of parental income.

This subsection, together with the previous one, provide suggestive evidence
that the increase in employment polarization may be a cause of the reduction in
occupational mobility observed across the two cohorts. When we exploit the time
dimension, we find that differences in the extent of polarization experienced by the
two cohorts result in estimates of the impact of parental income that are close to those
obtained when using cohort dummies. The cross-sectional evidence, in turn, indicates
that when we estimate mobility measures by regions, the increases in immobility that
we observe are correlated with regional increases in polarization.

2.7. Conclusion
A vast literature has discussed the consequences of job polarization for wage inequality.
In contrast, little is known about whether the change in the employment structure has
also had an impact on social mobility. This paper raises such question using British
data for two cohorts for which we have information for parents and children.

We start by developing a simple theoretical setup with three types of jobs and
two levels of parental income. Parental background will affect the child’s human
capital so that the latter’s productivity is determined both by human capital and
innate (and initially unobservable) ability. Children’s entry jobs will be determined
by parental background, but as their ability is revealed, they may move up or down
the occupational ladder. As the share of middle jobs disappears, the possibilities for
mobility fall, thus leading to greater job persistence across generations.

The model highlights not only the importance of polarization for social mobility,
but also the fact that transitions across occupations—i.e. intra-generational occupa-
tional dynamics—are an essential aspect of inter-generational mobility. Our empirical
approach uses data on two British cohorts that are particularly suited for our pur-
poses. First, the two cohorts, born 12 years apart, entered the labour market under
substantially different conditions in terms of the structure of employment, with the
latter cohort facing a much more polarized labour market. Second, we have data
for children at various ages so that we can identify to what extent upwards mobility
is driven by an improvement in the occupation at which children enter the labour
market or by them going up the occupational ladder during their work-life.

The data indicate that intra-generational occupational changes are an important
source of mobility, with large shares of those starting in low-paying and middling
occupations moving, respectively, to middling and high-paying jobs over their work
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lives. When we compare the two cohorts, we find that as the share of middling jobs has
fallen these two sources of occupational mobility have weakened. Our results indicate
that the role of parental income in determining occupations has increased, both for
first-period occupations and for the transition towards better-paid occupations. For
example, the fortunes of those who start in low-paying jobs differ considerably across
generations. For the older cohort, a considerable fraction moved into middling jobs,
but this probability has fallen markedly for the younger cohort. At the same time,
the probability for those who start in low-paying jobs to move into high-paying jobs
has remained roughly stable on average, but this average hides the fact that it has
considerably increased for those with high-income parents and declined for those
from low-income backgrounds.

Although our data does not allow us to establish causality, the changes we identify
are suggestive that as middling jobs have been eroded, parental income has become
more important in determining occupational outcomes. Our analysis of regional
mobility patterns finds that regions where employment polarization rose the most
are also those where immobility increased the most. These results hence suggest
that the structure of employment affects not only the distribution of earnings but
also the degree of occupational mobility. Moreover, they point towards the possibility
that there is a transmission of polarization across generations, and that the increased
importance of parental background may accumulate across generations creating a
multiplier effect that over time accentuates the occupational distance across groups
from different backgrounds. This is a question that we intend to pursue in future
work.
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Table 2.7.: Probability of second-period occupation by region
Multi. logit - Dep. var.: Second-period occupation

Low-paying Middling High-paying

East Anglia (N = 904)

Par. inc. 0.04 −0.00 0.13
(0.15) (0.14) (0.14)

Par. inc. × BCS −0.10 0.31 0.57∗∗

(0.25) (0.26) (0.26)

East Midlands (N = 1066)

Par. inc. 0.06 0.12 0.17
(0.15) (0.15) (0.15)

Par. inc. × BCS 0.45∗∗ 0.44∗∗ 0.92∗∗∗

(0.22) (0.21) (0.21)

North (N = 1037)

Par. inc. −0.04 −0.08 0.02
(0.15) (0.14) (0.14)

Par. inc. × BCS 0.07 0.34 0.58∗∗∗

(0.22) (0.22) (0.21)

North West (N = 1810)

Par. inc. 0.12 0.06 0.32∗∗∗

(0.11) (0.10) (0.11)
Par. inc. × BCS −0.01 0.32∗∗ 0.35∗∗

(0.16) (0.15) (0.15)

Scotland (N = 1489)

Par. inc. 0.03 0.13 0.14
(0.12) (0.12) (0.12)

Par. inc. × BCS 0.18 0.17 0.52∗∗∗

(0.18) (0.18) (0.17)

South East (N = 3718)

Par. inc. 0.01 0.06 0.17∗∗

(0.09) (0.08) (0.08)
Par. inc. × BCS −0.06 0.02 0.26∗∗

(0.11) (0.11) (0.11)

South West (N = 1141)

Par. inc. −0.10 0.05 0.17
(0.16) (0.16) (0.16)

Par. inc. × BCS 0.08 −0.02 0.31
(0.21) (0.21) (0.21)

Wales (N = 821)

Par. inc. −0.23 −0.16 −0.07
(0.17) (0.16) (0.16)

Par. inc. × BCS 0.34 0.27 0.62∗∗∗

(0.24) (0.23) (0.22)

West Midlands (N = 1495)

Par. inc. 0.04 0.12 0.63∗∗∗

(0.12) (0.12) (0.14)
Par. inc. × BCS 0.09 0.12 −0.08

(0.17) (0.17) (0.18)

Yorkshire and Humberside (N = 1282)

Par. inc. 0.03 −0.05 0.02
(0.14) (0.12) (0.12)

Par. inc. × BCS 0.06 0.21 0.53∗∗∗

(0.19) (0.17) (0.17)

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work occupation in second
period is the base outcome of the multinomial logistic regression. Male in the NCDS58 cohort is the referent group.
Parental income in logarithm and then standardized at the cohort level. Control variables in all regressions include
Intercept, BCS cohort, Female and Female × BCS.
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Appendices

2.A. Model derivations
This appendix presents details on the model.

2.A.1. The allocation of labour under imperfect information

Under imperfect information, the second-period distribution of expected skills is
given by

h =



hL (1−π)(zL −q1)
ĥL q1

hH (1−π)zH

hL π(zL −q1)

hH πzH

Let d1,2 (resp. d2,3) be the threshold productivity between low-paying and mid-
dling jobs (resp. middling and high-paying jobs), i.e. d1,2 is the skill for which individu-
als below this level are assigned to job type 1. By construction, we have that d1,2 ≤ d2,3.
Various scenarii are possible, and we focus on the case where low-paying jobs are
filled with individuals from low-skill households, while middling and high-paying jobs
contain workers from both low- and high-skill households. Assumption 2 ensures that
this is the case.

Under assumptions 1 and 2, the probability that an individual with parental
background i = {L, H } is in occupation k ∈ {1,2,3} when mature, namely P j (k), is given
by

PL(1) = q1

zL
, PH (1) = 0,

PL(2) = (1−π)

(
1− q1

zL

)
, PH (2) = 1−π− q3 −π(1−q1)

zH
,

PL(3) =π
(
1− q1

zL

)
, PH (3) =π+ q3 −π(1−q1)

zH
.

Note that Assumption 2 above imply that q3 −π(1−q1) > 0.
We can now consider how changes in q1 and q3 (at the expense of q2) affect

inter-generational mobility. As long as Assumptions 1 and 2 hold, we have that

• An increase in q1 increases the probability of being in occupation 1 and reduces
those of being in occupations 2 and 3 for individuals from low-income house-
holds. For individuals from high-income households, it increases the probability
of being in occupation 3 and reduces that of being in occupation 2.

• An increase in q3 has no effect on the probabilities for individuals from low-
skilled households. For individuals from high-income households, it increases
the probability of being in occupation 3 and reduces that of being in occupation
2.
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2.A.2. The occupation distribution of mature workers under perfect
information

In this subsection we consider the way in which our assumption about the information
content of occupations affects mobility. We compare the distribution of occupations
obtained under this assumption with that in the case in which there is perfect infor-
mation. Under perfect information, firms face a distribution of skills in which they
know for all workers whether they are high or low ability as well as their family type.
The distribution of observed second-period skills is then

h =


hL (1−π)zL

hH (1−π)zH

hL πzL

hH πzH

Under assumptions 1 and 2, the probability that an individual with parental
background i = {L, H } is in occupation k ∈ {1,2,3} when mature, namely P ′

i (k), is given
by

P ′
L(1) = q1

zL
, P ′

H (1) = 0,

P ′
L(2) = 1− q1 +q3

zL
, P ′

H (2) = 1−π,

P ′
L(3) = q3 −π(1− zL)

zL
, P ′

H (3) =π.

These expressions imply that for those born in high-income households, the prob-
abilities of being in the various occupations are independent of the distribution of
employment. For those born in low-income households, both q1 and q3 have an
impact. An increase in either of them (i.e. greater polarization) would reduce the share
of those born in low-income households that works in middling occupations, thus,
increasing the likelihood of being employed in the other two types of jobs. Polariza-
tion can hence affect mobility also in the case of perfect information through a direct
mechanical effects due to the availability of jobs. Note, however, that in this case there
are no inefficiencies associated with the allocation of labour, and that whether those
from L-households benefit is ambiguous as both their likelihood of being in high- and
low-paying occupations increases.

Comparing these latter probabilities to those in Table 2.2 and given assumptions
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1 and 2, we can write

PL(1)−P ′
L(1) = 0,

PL(2)−P ′
L(2) = q3 −π(1−q1)

zL
> 0,

PL(3)−P ′
L(3) =−q3 −π(1−q1)

zL
< 0,

PH (1)−P ′
H (1) = 0,

PH (2)−P ′
H (2) =−π− q3 −π(1−q1)

zH
< 0,

PH (3)−P ′
H (3) =π+ q3 −π(1−q1)

zH
> 0.

When comparing to the case with perfect information, the information friction implies
that:

• those who come from worse-off households experience no change in the prob-
abilities of being in low-paying occupations, but a higher (lower) likelihood of
being in a middling (high-paying) occupation;

• those who come from high-income households experience no change in the
probabilities of being in low-paying occupations, but a lower (higher) likelihood
of being in a middling (high-paying) occupation.

The information friction provides an inefficiency as under the friction we find in occu-
pation 3 individuals that have a lower productivity that some of those in occupation
2, the former being low-ability individuals with high-income parents and the latter
high-ability individuals with low-income parents. We can now consider how polar-
ization affects the gaps due to the information friction. An increase in either q1, or
q3, or both, will increase (decrease) the likelihood that individuals from high-income
households are in occupation 3 (occupation 2) and decrease (increase) the likelihood
that individuals from low-income households are in occupation 3 (occupation 2).

The model then highlights that although polarization will affect the extent of
mobility even under perfect information, imperfect information strengthens the effect.
Moreover, it creates an inefficiency as some workers occupying high-paying jobs have
a lower productivity than certain that are in less well paid jobs, and the extent of this
missallocation will be greater the more polarized the distribution of employment is.
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2.B. Data and summary statistics
This appendix presents further details on the data as well as summary statistics, and
provides additional tables and figures about the structure of employment and the
extent of job polarization observed in the data.

2.B.1. Cohort studies

We start by describing additional variables that will be used in the robustness analysis.
Education. We observe both child and parental education as time-invariant

variables. To define the child education variable, we take the highest academic qual-
ification ever obtained from the educational qualifications history.31 For parental
education such information is not available, hence we use the age at which each par-
ent left full-time education as a proxy. All education variables are ranked at the cohort
level in peer-inclusive downward-looking ranking.32 This approach is particularly
suited to the period, given the massive expansion of secondary and higher education
that occurred between the two cohorts; see Figures 2.10 and 2.11.

Family characteristics. A number of family characteristics are available in our
data. Father’s social class is provided at the age of 11 for the NCDS58 cohort and 10 for
the BCS70 cohort. We refer to the Registrar General’s Social Classes (RGSC) that are
defined with five categories: professional occupations (I); managerial and technical
occupations (II); non-manual skilled occupations (III-N); manual skilled occupations
(III-M); partly skilled occupations (IV); and unskilled occupations (V). We then rank
father’s social class at the cohort level in peer-inclusive downward-looking ranking
according to the aforementioned list.

We also consider the number of siblings at the age of 16 for both cohorts, and
create a dummy variable that equals one if the cohort member is the eldest child. An
additional available variable is parents’ interest in education. During interviews at
the age of 11 (NCDS58) and 10 (BCS70), parents answered a question on their interest
in their own child’s education, with the following possible replies: very interested;
moderate interest; little interest; and cannot say.

Table 2.8 reports the summary statistics for the individual data. Given that the
overall educational attainment of the population has increased considerably across
the two cohorts, Figure 2.10 presents the distribution of the child’s education for both
cohorts. We have regrouped child education into four categories for ease of exposition.

31There are 11 categories which are (from the lowest to the highest): no qualifications; less than O-level;
less than 5 O-levels; 5+ O-levels; 1 A-level and less than 5 O-levels; 1 A-level and 5+ O-levels; 2+
A-levels and less than 5 O-levels; 2+ A-levels and 5+ O-levels; Sub degrees; Degree - lower grade;
Degree - first and upper second grade; and Higher degree.

32We follow Cowell and Flachaire, 2017 to define the peer-inclusive downward-looking ranking. It
corresponds to the rank within the sample of an individual on the variable’s dimension divided by
the number of individuals in the sample. Peer-inclusive means that when two individuals have
the same value for the variable they have the same rank, while downward-looking means that we
attribute the value of 1 (respectively, 0) to the individual with the highest (respectively, lowest) value
in the sample. An observation with a value of 0.3 means that 30% of the sample has a lower or equal
level of the variable. See, for example, Jenkins, 2021 for an application.
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As expected, educational attainment has increased across the cohorts. The proportion
of individuals with a higher degree has more than doubled. Figure 2.11 presents the
distributions of education for fathers and mothers.

Table 2.8.: Summary statistics - Individual data

N = 14763

Variable Mean SD Min Q1 Median Q3 Max NA

Child

BCS Cohort 0.54 0.50 0.00 0.00 1.00 1.00 1.00 0
Female 0.52 0.50 0.00 0.00 1.00 1.00 1.00 0
Education - Secondary 0.75 0.43 0.00 1.00 1.00 1.00 1.00 216
Education - Sub degree 0.03 0.16 0.00 0.00 0.00 0.00 1.00 216
Education - Degree 0.16 0.36 0.00 0.00 0.00 0.00 1.00 216
Education - Higher degree 0.06 0.24 0.00 0.00 0.00 0.00 1.00 216

Household

Parental income 30.31 14.59 1.47 19.27 27.87 37.55 115.35 0
Sibling size 2.65 1.37 1.00 2.00 2.00 3.00 12.00 1771
Eldest child 0.56 0.50 0.00 0.00 1.00 1.00 1.00 1771

Mother

Age 24.18 6.30 8.00 20.00 24.00 28.00 58.00 1566
Age left school 16.34 1.49 13.00 15.00 16.00 17.00 22.00 1600
Int. in educ. - Very interested 0.48 0.50 0.00 0.00 0.00 1.00 1.00 2289
Int. in educ. - Moderate interest 0.32 0.47 0.00 0.00 0.00 1.00 1.00 2289
Int. in educ. - Cannot say 0.11 0.32 0.00 0.00 0.00 0.00 1.00 2289
Int. in educ. - Little interest 0.09 0.28 0.00 0.00 0.00 0.00 1.00 2289

Father

Age 27.16 7.08 11.00 22.00 26.00 31.00 67.00 2052
Age left school 16.42 1.78 13.00 15.00 16.00 17.00 22.00 2170
Int. in educ. - Very interested 0.37 0.48 0.00 0.00 0.00 1.00 1.00 2965
Int. in educ. - Moderate interest 0.24 0.43 0.00 0.00 0.00 0.00 1.00 2965
Int. in educ. - Cannot say 0.29 0.45 0.00 0.00 0.00 1.00 1.00 2965
Int. in educ. - Little interest 0.11 0.31 0.00 0.00 0.00 0.00 1.00 2965
Social class 3.02 0.93 1.00 2.00 3.20 3.20 5.00 3052
Occupation - High-paying 0.27 0.44 0.00 0.00 0.00 1.00 1.00 2726
Occupation - Middling 0.52 0.50 0.00 0.00 1.00 1.00 1.00 2726
Occupation - Low-paying 0.17 0.37 0.00 0.00 0.00 0.00 1.00 2726
Occupation - Out-of-work 0.04 0.20 0.00 0.00 0.00 0.00 1.00 2726

Notes: This table provides summary statistics for individual time-invariant data from the BCS70 and NCDS58
cohorts.
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Table 2.9.: Summary statistics - Location

NCDS58 BCS70

Region Age 23 Age 42 Age 26 Age 42

East Anglia 3.8 4.7 4.7 4.6
East Midlands 7.3 7.6 7.8 8.2
North 7.4 7.4 6.4 6.2
North West 12.5 11.9 12.2 12.2
Scotland 11.9 11.7 9.5 9.6
South East 32.2 30.4 34.0 32.0
South West 8.9 10.5 9.6 10.3
Wales 5.9 5.9 5.4 6.2
West Midlands 10.1 9.8 10.3 10.6

Notes: This table presents the share of cohort members in each region, expressed in percent,
for the NCDS58 and BCS70 cohorts when young and old.

Figure 2.10.: Child education distribution

Notes: This figure presents the distribution of child education for the NCDS58 and BCS70 cohorts.
Education corresponds to the highest academic qualification obtained by the child. Education levels
are grouped into four categories for readability.

Occupational structure. In the data, occupations are reported according to e
ISCO-88 categories. In Figure 2.3 we grouped occupations in three broad categories
in line with the polarization literature, while Figure 2.12 performs a similar exercise
using the original ISCO-88 categories. Occupations are depicted in light gray for those
we place in the low-paying category, in dark grey for those in the middling category,
and in black for high-paying ones. Although there are differences within the three
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Figure 2.11.: Parental education distribution

Notes: This figure presents the distribution of parents’ education for the NCDS58 and BCS70 cohorts.
Parental education refers to the age at which parents left school that is used as a proxy. Education levels
at the bottom and top are grouped for readability.

broad categories, a clear pattern emerges both when we consider young and mature
individuals. The change has been particularly large for young individual’s occupations,
for whom the reduction in the share of middling jobs has been marked.

2.B.2. The Labour Force Survey (1981-2012)

As a complementary dataset we use the Labor Force Survey (LFS). It is a random
sampling of households living in the UK and collects data on labour market status
and, since 1993, wages. The LFS was conducted every two years until 1983, then
annually until 1992, and quarterly since then. It has the advantage of giving details
on the occupation and industry in which individuals work, thus allowing us to take a
snapshot of the structure of employment on a given year. The survey is intended to
be representative of the whole population of the UK, and currently contains around
37,000 responding households in every quarter.

We use information from the LFS for the period 1981 to 2012, these being the years
defined as the first-period for the older and the second-period for the younger cohorts.
Initially the information is biannual, then annual from 1983 to 1992, and after that
date we use data from the second quarter, as it is the one that most closely fits with
the period over which annual interviews were conducted. The structure of the data
allows us to define occupations in exactly the same way as for the cohort data and
provides information on the region of employment.

Figure 2.13 shows the extent of job polarization at the national level using the LFS
data. The share of middling jobs has declined by over 20 percentage points from 1981
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Figure 2.12.: Change in the probability of being in each ISCO-88 occupation in both
periods

Notes: This figure presents the difference, expressed in percentage points, between the BCS70 and
NCDS58 cohorts in terms of probability of being in each ISCO-88 occupation in both periods.

to 2012. This reduction has been offset by an increase in the share of high-paying
occupations by 16 percentage points over the same period, whereas the share of
low-paying jobs has increased by 7 percentage points.

2.B.3. Occupational classification

Table 2.10 describes the classification of occupations that we use, providing an overview
of ISCO-88 occupation codes along with the routine task intensities from Goos et al.,
2014 and Mahutga et al., 2018. Table 2.11 displays the shares of the various activity
status and occupational categories. Table 2.12 reports the average weekly pay by
occupation in the cohort data. Weekly pay is more concentrated for young individuals
than for mature ones, as wages tend to grow faster with age for those in high-paying
occupations. The table indicates that the average pay has increased for every type of
occupation between both cohorts. The change across cohort of pay at age 42 is roughly
the same for the three categories, lying between 14 and 15%. In contrast, for young
individuals, the change has been much larger for those in high-paying occupations
(50%) than for the other two groups (13 and 20%, respectively, in low-paying and
middling occupations).
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Figure 2.13.: Job polarization at the national level (The Labour Force Survey)

Notes: This figure presents the job polarization at the national level using the Labour Force Survey
(LFS) data from 1981 to 2012. Curves represent the share of individuals in low-paying, middling, and
high-paying occupations for the relevant age cohort in the LFS, i.e. from those born five years before to
those born five years latter.

Occupations are also characterized by different educational requirements. Note,
however, that a comparison across the two cohorts is not straight forward as the over-
all educational attainment of the population has increased, as seen in Figure 2.10.
Because of these changes, Table 2.13 reports average education by occupation using
the peer-inclusive downward-looking ranking. As well as our three employment cate-
gories we also report the educational attainment of those who are not in employment,
splitting this category into those in full time education and the rest of those who are
out-of-work (unemployed or not participating).33 When we do not split this category
we find that average education is rather high, this being the combination of the low
attainment of those not participating or unemployed and the high attainment of those
still in education.

2.B.4. Structure of employment

Table 2.14 presents the probability to be in each occupation at both periods, for both
cohorts. The first-period probabilities indicate that BCS70-cohort individuals are
about 7.9 pp. less likely to start in middling occupations, while they are about 12.4
pp. more likely to start their careers in a high-paying occupation. The probabilities
with those in education in a separate category, hence not included in out-of-work, are

33In our data, child education is time invariant because we consider the highest qualification ever ob-
tained. Although some individuals may still appear in the occupational category full-time education,
their educational level is the one they will obtain in the future.
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Figure 2.14.: Job polarization at the regional level over the lifecycle of both cohorts

Notes: This figure presents the job polarization at the regional level using the Labour Force Survey (LFS)
data from 1981 to 2012. Curves represent the share of individuals in out-of-work, low-paying, middling,
and high-paying occupations for the relevant age cohort in the LFS, i.e. from those born five years
before to those born five years latter.

reported in Table 2.15. Table 2.16 provides the probability of being in each second-
period occupation conditional on the first-period occupation, isolating those in-
education from the out-of-work.

Figure 2.15 presents the change in the frequencies of second period occupation
according to the average weekly pay for the BCS70 cohort. Figure 2.16 displays the neg-
ative relationship between the probability of being in each second-period occupation
according to its routine task intensity.

Lastly, Figure 2.17 reports the change in polarization in each of the regions ob-
tained from the LFS.
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Table 2.10.: Overview of ISCO-88 occupation codes and routine task intensity

RTI

Code Occupation GMS LIS

High-paying occupations
11 Legislators and senior officials -0.54
12 Corporate managers -0.75 -0.62
13 Managers of small enterprises -1.52 -1.41
21 Physical, mathematical and engineering professionals -0.82 -0.70
22 Life science and health professionals -1.00 -0.88
23 Teaching professionals -1.43
24 Other professionals -0.73 -0.61
31 Physical, mathematical and engineering associate professionals -0.40 -0.27
32 Life science and health associate professionals -0.33 -0.20
33 Teaching associate professionals -1.33
34 Other associate professionals -0.44 -0.32

Middling occupations
41 Office clerks 2.24 2.39
42 Customer service clerks 1.41 1.55
61 Skilled agricultural and fishery workers 0.16
71 Extraction and building trades workers -0.19 -0.06
72 Metal, machinery and related trade work 0.46 0.59
73 Precision, handicraft, craft printing and related trade workers 1.59 1.73
74 Other craft and related trade workers 1.24 1.38
81 Stationary plant and related operators 0.32 0.46
82 Machine operators and assemblers 0.49 0.63
83 Drivers and mobile plant operators -1.50 -1.38

Low-paying occupations
51 Personal and protective service workers -0.60 -0.47
52 Models, salespersons and demonstrators 0.05 0.18
91 Sales and service elementary occupations 0.03 0.16
92 Agricultural, fishery and related labourers 0.39
93 Laborers in mining, construction, manufacturing and transport 0.45 0.58

Notes: This table provides an overview of ISCO-88 occupation codes and their corresponding Routine Task
Intensity (RTI) from Goos et al., 2014 (GMS) and Mahutga et al., 2018 (LIS). Occupation groups (high-paying,
middling and low-paying) correspond to those from Goos et al., 2014, except for occupations 11, 23, 34, 61
and 92 that were removed from their analysis. We add these missing occupations to categories according to
closest occupations, hence, relying on the 1-digit ISCO-88 classification.
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Table 2.11.: Summary statistics - Cohort data per period

NCDS58 - N = 6780 BCS70 - N = 7992

First period Second period First period Second period

Variable Mean SD Mean SD Mean SD Mean SD

Activity - Employee 0.74 0.44 0.74 0.44 0.78 0.42 0.72 0.45
Activity - Self-employed 0.05 0.21 0.12 0.33 0.06 0.24 0.14 0.35
Activity - Unemployed 0.05 0.23 0.02 0.14 0.02 0.16 0.02 0.14
Activity - in Education 0.02 0.15 0.01 0.08 0.03 0.16 0.00 0.06
Activity - Inactive 0.14 0.34 0.12 0.32 0.11 0.31 0.11 0.32
Occupation - High-paying 0.24 0.42 0.39 0.49 0.36 0.48 0.44 0.50
Occupation - Middling 0.41 0.49 0.28 0.45 0.33 0.47 0.24 0.43
Occupation - Low-paying 0.14 0.35 0.19 0.39 0.15 0.36 0.18 0.39
Occupation - Out-of-work 0.19 0.39 0.14 0.34 0.13 0.34 0.14 0.34
Occupation - in Education 0.02 0.15 0.01 0.08 0.03 0.16 0.00 0.06
Pay 19.06 7.23 30.35 24.20 25.21 16.47 36.01 25.54

Notes: This table provides summary statistics for individual time-variant data from the BCS70 and NCDS58
according to the period.

Table 2.12.: Average weekly pay by occupation (in 1970£)

First period Second period

Occupation NCDS58 BCS70 NCDS58 BCS70

Low-paying 17.05 19.35 17.75 20.25
(0.30) (0.61) (0.39) (0.37)

Middling 19.60 23.42 25.26 29.07
(0.16) (0.34) (0.45) (0.39)

High-paying 19.51 29.23 40.82 46.64
(0.17) (0.40) (0.64) (0.55)

Notes: This table presents the average weekly pay, expressed in 1970£, in each first- and second-
period occupations for the NCDS58 and BCS70 cohorts. Standard errors between parentheses. We
exclude the very bottom and top of the pay distribution for each cohort, i.e. pay which are below £1
and above £300.
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Table 2.13.: Average education by occupations

First period Second period

Occupation NCDS58 BCS70 NCDS58 BCS70

Out-of-work 0.55 0.51 0.54 0.54
(0.01) (0.01) (0.01) (0.01)

Education 0.89 0.79 0.84 0.62
(0.01) (0.01) (0.03) (0.05)

Low-paying 0.54 0.52 0.52 0.51
(0.01) (0.01) (0.00) (0.00)

Middling 0.58 0.54 0.55 0.53
(0.00) (0.00) (0.00) (0.00)

High-paying 0.74 0.72 0.73 0.70
(0.01) (0.00) (0.00) (0.00)

Notes: This table presents the average education, expressed in peer-inclusive downward-looking
ranking, in each first- and second-period occupations for the NCDS58 and BCS70 cohorts. Standard
errors between parentheses.

Table 2.14.: Probability of being in each occupation at both periods, for both cohorts
(in percent)

First period Second period

Occupation BCS70 NCDS58 ∆ BCS70 NCDS58 ∆

Out-of-work 16.2 21.3 -5.1 13.9 14.4 -0.4
Low-paying 15.2 14.0 1.2 18.4 19.1 -0.7
Middling 33.1 41.2 -8.1 23.8 28.0 -4.2
High-paying 35.6 23.6 12.1 43.9 38.5 5.4

Notes: This table shows the probability, expressed in percent, of being in each first- and second-
period occupation for the BCS70 and NCDS58 cohorts. Differences between both cohorts,
expressed in percentage points, are reported in the last column of both periods.
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Table 2.15.: Probability to be in each occupation at both periods, isolating those in-
education (in percent)

First period Second period

Occupation BCS70 NCDS58 ∆ BCS70 NCDS58 ∆

Out-of-work 13.5 19.1 -5.6 13.6 13.7 -0.1
in-Education 2.7 2.2 0.5 0.3 0.6 -0.3
Low-paying 15.2 14.0 1.2 18.4 19.1 -0.7
Middling 33.1 41.2 -8.1 23.8 28.0 -4.2
High-paying 35.6 23.6 12.1 43.9 38.5 5.4

Notes: This table shows the probability, expressed in percent, of being in each first- and second-
period occupation for the BCS70 and NCDS58 cohorts. Differences between both cohorts, ex-
pressed in percentage points, are reported in the last column of both periods.

Table 2.16.: Conditional probabilities of changing occupations during the career, iso-
lating those in-education (in percent)

BCS70 NCDS58

Occupation Out Educ Low Mid High Out Educ Low Mid High

Out-of-work 37.0 0.7 28.3 15.2 18.9 28.5 0.9 26.9 22.1 21.6
in-Education 14.0 0.5 10.7 11.2 63.7 10.7 0.0 5.3 8.0 76.0
Low-paying 13.3 0.3 45.1 17.5 23.8 15.8 0.5 40.0 20.3 23.4
Middling 10.2 0.3 13.8 44.9 30.8 9.9 0.5 15.4 43.4 30.8
High-paying 8.0 0.2 8.2 11.0 72.6 7.6 0.8 8.1 12.3 71.2

Notes: Conditional probabilities with people in education included in out-of-work are reported in the
paper, see table 2.4.
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Figure 2.15.: Change in the probability of being in an occupation in the second period
and average weekly pay

Notes: This figure presents the positive relationship between the difference, expressed in percentage
points, between the BCS70 and NCDS58 cohorts in terms of probability of being in each ISCO-88
occupation in second period and the average weekly pay, expressed in 1970£, in this occupation for the
BCS70 cohort.
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Figure 2.16.: Change in the probability of being in an occupation in the second period
and routine task intensity

Notes: This figure shows the negative relationship between the difference, expressed in percentage
points, between the BCS70 and NCDS58 cohorts in terms of probability of being in each ISCO-88
occupation in second period and the Routine Task Intensity (RTI) index from Mahutga et al., 2018.
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Figure 2.17.: Between-cohort change in the average share of total employment over
the lifecycle of both cohorts (at the regional level)

Notes: This figure presents the job polarization at the regional level using the Labour Force Survey data
from 1981 to 2012.
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2.C. Logistic regressions
This appendix provides the regression tables for occupations under the multinomial
and the binomial specifications of the logistic regressions. We also discuss the com-
plementarity of both specifications to interpret coefficients as the the multinomial
coefficients are relative to the baseline occupation category, namely, out-of-work.

2.C.1. First-period occupation

Table 2.17 reports the coefficients of the multinomial logistic regression from equation
(2.1) for the first-period occupation. Table 2.18 reports the coefficients regressions for
the equivalent binomial specification.

Each of these two estimation methods has advantages and disadvantages. Con-
sider first the binomial logit in Table 2.18. Each regression compares the probability of
being in occupation j relative to the other three outcomes. In some cases, the regres-
sion is easy to interpret. For example, the regression for out-of-work compares this
outcome relative to a composite of all three other occupations, i.e. being in employ-
ment. The coefficients on the Out-of-work column then tell us that for the NCDS58
cohort parental income had no effect on being out-of-work, while for the BCS70 it had
a negative and significant effect. For low-paying occupations we find that parental in-
come reduces the likelihood to be in the occupation, with the effect being three times
as high for the BCS70 than for the NCDS58. The 4th column indicates that parental
income increases the probability of being in a high-paying occupation (as compared
to the other three outcomes) for both cohorts, although the coefficient is twice as
high for the younger cohort. The interpretation of the regressions becomes harder for
middling occupations as the alternative not-being-in-middling-occupations includes
outcomes that are better and outcomes that are worse than middling. We find a mod-
erate effect of parental income (-0.07) and no significant change across cohorts. Yet
this may be the result of differential effects for moving up or down the occupational
scale.

A solution to the above problem is to consider a multinomial logit, which com-
pares the likelihood to be in each of the three employment categories to that of the
reference group, out-of-work. The multinomial regressions have the advantage of
considering simultaneously all the possible outcomes, yet they are harder to inter-
pret as the coefficients represent odds relative to the omitted group. That is, when
considering coefficients one needs to keep in mind the dynamics for the out-of-work
outcome as captured by the Out-of-work column in Table 2.18.

The results for the multinomial estimation reported in Table 2.17 indicate that the
likelihood to be in a high-paying occupation is strongly affected by parental income,
with the coefficient doubling across cohorts (from 0.21 to 0.42). The insignificant
coefficients on “Par. Inc.” indicate that, for the NCDS58 cohort, parental income does
not give an advantage to get low-paying or middling jobs relative to being out of work.
However, it does confer such an advantage for the younger cohort. The negative
slopes reported in Figure 2.5 are the combination of a large decline in the coefficient
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on parental income for those out-of-work (see the coefficient on “Par. inc. × BCS” in
the first column in Table 2.18) and the positive but smaller coefficients on the first two
columns of Table 2.17.

Table 2.17.: Probability of being in each occupation at first period (multinomial)

Multinomial logit - Dep. var.: First-period occupation

Low-paying Middling High-paying

Intercept 0.08 1.39∗∗∗ 0.69∗∗∗

(0.07) (0.06) (0.06)
BCS cohort 0.24∗∗ 0.12 0.75∗∗∗

(0.10) (0.08) (0.09)
Female −0.79∗∗∗ −1.27∗∗∗ −0.99∗∗∗

(0.09) (0.07) (0.08)
Female × BCS 0.25∗∗ −0.02 −0.08

(0.12) (0.10) (0.11)
Par. inc. −0.03 −0.00 0.21∗∗∗

(0.04) (0.03) (0.04)
Par. inc. × BCS 0.10∗ 0.22∗∗∗ 0.41∗∗∗

(0.06) (0.05) (0.05)

Num. obs. 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work
occupation in first period is the base outcome of the multinomial logistic regression. Male in the
NCDS58 cohort is the referent group. Parental income in logarithm and then standardized at the
cohort level.

2.C.2. Second-period occupation

Table 2.19 reports the coefficients of the multinomial logistic regression for second-
period occupation. Table 2.20 reports the coefficients regressions for the equivalent
binomial specification.

The first three columns report the coefficients for the baseline regression discussed
in the text. The next three consider the role played by initial occupation. For the
interpretation of the impact of the first period occupations, we have to keep in mind
that the omitted group are those out of work. Thus absolute coefficients are the
difference in log-odds with respect to out-of-work young individuals (middle panel)
and the coefficients for BCS70 indicate the change in the log-odds between both
cohorts (bottom panel). The positive coefficients in the second panel indicate that
being in either of these occupations when young increases the probability of being in
employment at age 42. The figures display a considerable degree of persistence, with
the coefficients on the diagonal being large and highly significant. Note that being in a
middling-occupation when young implies not only a high probability of being in that
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Table 2.18.: Probability of being in each occupation at first period (binomial)

Binomial logit - Dep. var.: First-period occupation

Out-of-work Low-paying Middling High-paying

Intercept −1.96∗∗∗ −1.87∗∗∗ −0.02 −1.12∗∗∗

(0.05) (0.05) (0.03) (0.04)
BCS cohort −0.37∗∗∗ −0.11 −0.39∗∗∗ 0.62∗∗∗

(0.08) (0.07) (0.05) (0.05)
Female 1.10∗∗∗ 0.10 −0.67∗∗∗ −0.14∗∗

(0.06) (0.07) (0.05) (0.06)
Female × BCS −0.04 0.31∗∗∗ 0.08 −0.10

(0.09) (0.10) (0.07) (0.07)
Par. inc. −0.05 −0.08∗∗ −0.07∗∗∗ 0.22∗∗∗

(0.03) (0.03) (0.02) (0.03)
Par. inc. × BCS −0.29∗∗∗ −0.17∗∗∗ −0.04 0.27∗∗∗

(0.04) (0.04) (0.03) (0.04)

Pseudo R2 0.05 0.01 0.02 0.04
Log Likelihood -6687.29 -6085.09 -9482.35 -8664.53
Num. obs. 14763 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Male in the
NCDS58 cohort is the referent group. Parental income in logarithm and then standardized at
the cohort level.

occupation when mature (coefficient of 1.47) but also a high probability of moving to
a high-paying occupation (coefficient of 0.82).

When we compare the impact of initial occupation across the cohorts (bottom
panel) there are only two significant changes. First, we see a considerable improve-
ment in the outcomes for those who started in a low-paying occupation, for whom the
odds of being out-of-work fell for the younger cohort. Second, for those who started
in middling occupations, persistence increased considerably. This contrasts with the
finding that persistence did not increase for those in high-paying occupations.
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Table 2.19.: Probability of being in each occupation in the second period (multinomial)

Multinomial logit - Dep. var.: Second-period occupation

(1) (2)

Low Mid High Low Mid High

Intercept 0.38∗∗∗ 1.37∗∗∗ 1.69∗∗∗ −0.10 0.44∗∗∗ 0.81∗∗∗

(0.08) (0.07) (0.07) (0.11) (0.10) (0.10)
BCS cohort 0.04 −0.04 0.11 −0.07 −0.46∗∗∗ −0.32∗∗

(0.11) (0.09) (0.09) (0.15) (0.15) (0.14)
Female −0.13 −1.23∗∗∗ −1.23∗∗∗ −0.01 −0.98∗∗∗ −1.13∗∗∗

(0.09) (0.08) (0.08) (0.10) (0.09) (0.09)
Female × BCS −0.04 −0.12 0.16 −0.11 −0.09 0.25∗∗

(0.13) (0.12) (0.11) (0.13) (0.12) (0.12)
Par. inc. 0.01 0.04 0.19∗∗∗ 0.02 0.05 0.14∗∗∗

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Par. inc. × BCS 0.05 0.15∗∗∗ 0.36∗∗∗ 0.05 0.11∗∗ 0.25∗∗∗

(0.06) (0.05) (0.05) (0.06) (0.06) (0.05)

Change with respect to the referent group as first period occupation (Out-of-work)

Low-paying 1.00∗∗∗ 0.31∗∗ 0.14
(0.12) (0.13) (0.13)

Middling 0.50∗∗∗ 1.47∗∗∗ 0.82∗∗∗

(0.11) (0.10) (0.10)
High-paying 0.06 0.52∗∗∗ 1.96∗∗∗

(0.14) (0.14) (0.12)

Change between cohorts

Low. × BCS 0.47∗∗∗ 0.66∗∗∗ 0.55∗∗∗

(0.17) (0.19) (0.18)
Mid. × BCS 0.02 0.55∗∗∗ 0.25∗

(0.15) (0.15) (0.15)
High. × BCS 0.17 0.37∗∗ 0.15

(0.19) (0.19) (0.16)

Num. obs. 14763 14763 14763 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work occupation in
second period is the base outcome of the multinomial logistic regression. Male in the NCDS58 cohort in out-
of-work occupation in first period is the referent group. Parental income in logarithm and then standardized
at the cohort level. Coefficients in the first bottom panel captures the change in the marginal effect of the
first-period occupation with respect to the referent one, i.e. out-of-work. Coefficients in the second bottom
panel indicates the change across cohorts in the marginal effect of the first-period occupation.
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Table 2.20.: Probability of being in each occupation in the second period (binomial)

Binomial logit - Dep. var.: Second-period occupation

Out-of-work Low-paying Middling High-paying

(1) (2) (1) (2) (1) (2) (1) (2)

Intercept −2.39∗∗∗ −1.59∗∗∗ −1.97∗∗∗ −1.76∗∗∗ −0.69∗∗∗ −1.07∗∗∗ −0.16∗∗∗ −0.52∗∗∗

(0.06) (0.09) (0.05) (0.08) (0.04) (0.08) (0.04) (0.07)
BCS cohort −0.06 0.27∗∗ −0.02 0.13 −0.15∗∗∗ −0.33∗∗∗ 0.12∗∗ −0.18∗

(0.09) (0.12) (0.07) (0.12) (0.05) (0.12) (0.05) (0.10)
Female 0.99∗∗∗ 0.80∗∗∗ 0.89∗∗∗ 0.85∗∗∗ −0.51∗∗∗ −0.39∗∗∗ −0.61∗∗∗ −0.66∗∗∗

(0.08) (0.08) (0.07) (0.07) (0.05) (0.06) (0.05) (0.06)
Female × BCS −0.04 −0.06 −0.09 −0.19∗∗ −0.17∗∗ −0.17∗∗ 0.20∗∗∗ 0.30∗∗∗

(0.10) (0.11) (0.09) (0.10) (0.08) (0.08) (0.07) (0.08)
Par. inc. −0.09∗∗∗ −0.07∗∗ −0.08∗∗∗ −0.05 −0.06∗∗ −0.03 0.17∗∗∗ 0.12∗∗∗

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Par. inc. × BCS −0.23∗∗∗ −0.16∗∗∗ −0.18∗∗∗ −0.10∗∗ −0.07∗∗ −0.04 0.28∗∗∗ 0.19∗∗∗

(0.05) (0.05) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Change with respect to the referent group as first period occupation (Out-of-work)

Low-paying −0.54∗∗∗ 0.88∗∗∗ −0.10 −0.33∗∗∗

(0.11) (0.09) (0.10) (0.10)
Middling −0.98∗∗∗ −0.36∗∗∗ 0.97∗∗∗ −0.03

(0.09) (0.08) (0.08) (0.07)
High-paying −1.25∗∗∗ −1.15∗∗∗ −0.71∗∗∗ 1.76∗∗∗

(0.11) (0.11) (0.10) (0.08)

Change between cohorts

Low. × BCS −0.57∗∗∗ 0.11 0.26∗ 0.13
(0.15) (0.13) (0.15) (0.14)

Mid. × BCS −0.26∗∗ −0.18 0.47∗∗∗ 0.08
(0.13) (0.12) (0.12) (0.11)

High. × BCS −0.22 0.03 0.29∗∗ 0.03
(0.14) (0.15) (0.14) (0.11)

Pseudo R2 0.04 0.08 0.03 0.10 0.02 0.10 0.03 0.14
Log Likelihood -5771.10 -5530.48 -6886.99 -6378.03 -8257.73 -7541.67 -9679.83 -8582.94
Num. obs. 14763 14763 14763 14763 14763 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Male in the NCDS58 cohort in out-of-work occupation in
first period is the referent group. Parental income in logarithm and then standardized at the cohort level. Coefficients in the first bottom
panel captures the change in the marginal effect of the first-period occupation with respect to the referent one, i.e. out-of-work. Coefficients
in the second bottom panel indicates the change across cohorts in the marginal effect of the first-period occupation.
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2.D. Accounting for education
This section replicates our core analysis but considers a three-step process in which
we also account for education. We start by estimating the impact of parental income
on child education, and consider the following linear specification:

E c =α4 +β4Y p +φ f E f +φmE m +γ4X , (2.6)

where E c is the child’s education, and E f (resp. E m) is the father’s (resp. mother’s)
education. Education variables are measured in peer-inclusive downward-looking
ranking. All terms are interacted with a dummy that equals one for those in the 1970
cohort (BCS70). Table 2.21 summarizes the coefficients for the determinants of child’s
education.

Table 2.21 reports the coefficients obtained when we run various specifications
for the determinants of education. The baseline column simply regresses educational
attainment on parental income and gender. As expected, the effect of parental income
is strong. Moreover, it almost doubles across the two cohorts, increasing from 0.13
for the older cohort to 0.24 for the BCS. The next four columns sequentially introduce
other possible determinant of education such as parental education, father’s social
class and number of siblings. The effect of parental income is reduced as these
controls are added to the regression; however, the doubling of the coefficient on
parental income across cohorts remains robust.

The education of the mother and the father as well as the social class of the latter
are all important factors in the child’s educational outcome, and much of the effect of
income identified in column (1) is capturing the effect of these factors. Interestingly,
for the BCS70 cohort the impact of such variables has fallen relative to that found
for the NCDS58 (although the coefficients are not always significant). This seems to
indicate that across the two cohorts parental income has gained importance and other
parental characteristics have lost it in determining a child’s education.

We next estimate the multinomial logistic regressions for both first- and second-
period occupations—equivalent to equations (2.1), (2.2), and (2.3) but introducing
child’s education as an explanatory variable. The regressions are reported in tables
2.22 and 2.23 and reproduce the results previously obtained.

Consider the determinants of an individual’s probability to start her career in each
of the occupations j . Comparing these results with those in Table 2.17 we see that,
as far as high-paying occupations go, much of the effect of parental income occurs
through education (or unobserved characteristics correlated with education). When
we compare the two cohorts, the most important result is that while the direct effect
of parental income has increased across cohorts (by the same magnitude as when we
did not control for education), that of education has not.

Concerning the occupation of mature workers, Table 2.23 reports regressions
in which it depends on education as well as on parental income and the initial job.
The coefficients on initial occupations and on parental income are similar to those
obtained in the specification without education. Interestingly, the relative impacts of
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Table 2.21.: Determinants of child’s education

Linear regression - Dep. var.: Education (in PIR-STD)

(1) (2) (3) (4) (5)

Intercept −0.01 0.01 0.03∗ −0.16∗∗∗ −0.21∗∗∗

(0.01) (0.01) (0.02) (0.04) (0.05)
BCS cohort −0.03 −0.05∗∗ −0.05∗∗ −0.11∗∗∗ −0.05

(0.02) (0.02) (0.02) (0.02) (0.03)
Female 0.07∗∗∗ 0.06∗∗∗ 0.07∗∗∗ 0.05∗∗ 0.05∗∗

(0.02) (0.02) (0.02) (0.02) (0.02)
Female × BCS 0.02 0.03 0.02 0.00 −0.02

(0.03) (0.03) (0.03) (0.03) (0.04)
Par. inc. 0.13∗∗∗ 0.08∗∗∗ 0.08∗∗∗ 0.07∗∗∗ 0.07∗∗∗

(0.01) (0.01) (0.01) (0.01) (0.01)
Father’s education 0.19∗∗∗ 0.14∗∗∗ 0.09∗∗∗ 0.09∗∗∗

(0.01) (0.01) (0.01) (0.01)
Mother’s education 0.13∗∗∗ 0.12∗∗∗ 0.10∗∗∗ 0.10∗∗∗

(0.01) (0.01) (0.01) (0.01)
Father’s soc. class 0.19∗∗∗ 0.13∗∗∗ 0.13∗∗∗

(0.01) (0.01) (0.01)
Number of siblings −0.06∗∗∗

(0.01)
Eldest child 0.07∗∗∗

(0.03)
Par. inc. × BCS 0.11∗∗∗ 0.11∗∗∗ 0.08∗∗∗ 0.05∗∗ 0.06∗∗∗

(0.01) (0.02) (0.02) (0.02) (0.02)
Father’s educ. × BCS −0.10∗∗∗ −0.07∗∗∗ −0.04∗ −0.03

(0.02) (0.02) (0.02) (0.02)
Mother’s educ. × BCS −0.03 −0.02 −0.03∗ −0.05∗∗

(0.02) (0.02) (0.02) (0.02)
Father’s soc. class × BCS −0.06∗∗∗ −0.04∗∗ −0.05∗∗

(0.02) (0.02) (0.02)
Number of siblings × BCS 0.08∗∗∗

(0.02)
Eldest child × BCS −0.01

(0.04)

Parents’ interest in education Yes Yes
Region FE Yes Yes

R2 0.04 0.09 0.11 0.18 0.18
Adj. R2 0.04 0.09 0.11 0.17 0.18
Num. obs. 20722 17354 13901 11814 10509

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Male in the NCDS58 cohort is the referent group.
Parental income in logarithm and child education in peer-inclusive ranking, both are standardized at the cohort level.

education and parental income on the likelihood to be in a high-paying occupation
have changed across cohorts, with parental income becoming more important and
(our measure of) education less for the BCS70 than for the NCDS58 cohort.

Overall, these three tables indicate that including education in the analysis has
little impact on our estimates of the differences in the parental income coefficients
across the to cohorts.
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Table 2.22.: Probability of being in each occupation at first period (multinomial)

Multinomial logit - Dep. var.: First-period occupation

Low-paying Middling High-paying

Intercept −0.00 1.38∗∗∗ 0.53∗∗∗

(0.07) (0.06) (0.06)
BCS cohort 0.22∗∗ 0.11 0.88∗∗∗

(0.10) (0.08) (0.09)
Female −0.76∗∗∗ −1.26∗∗∗ −1.02∗∗∗

(0.09) (0.07) (0.08)
Female × BCS 0.27∗∗ 0.01 −0.12

(0.12) (0.10) (0.11)
Par. inc. −0.01 0.00 0.10∗∗∗

(0.04) (0.03) (0.04)
Par. inc. × BCS 0.10 0.22∗∗∗ 0.36∗∗∗

(0.06) (0.05) (0.05)
Education −0.28∗∗∗ −0.02 0.77∗∗∗

(0.05) (0.04) (0.04)
Education × BCS 0.04 −0.04 −0.05

(0.07) (0.05) (0.06)

Num. obs. 14547 14547 14547

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work occupa-
tion in first period is the base outcome of the multinomial logistic regression. Male in the NCDS58
cohort is the referent group. Parental income in logarithm and then standardized at the cohort level.
Education variables and the father’s social class are defined in peer-inclusive ranking. All variables,
except dummies, are standardized at the cohort level to take into account changes in the variance of
the variables’ distributions between both cohorts.
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Table 2.23.: Probability of being in each occupation in the second period (multinomial)

Multinomial logit - Dep. var.: Second-period occupation

(1) (2)

Low Mid High Low Mid High

Intercept 0.28∗∗∗ 1.38∗∗∗ 1.69∗∗∗ −0.19∗ 0.45∗∗∗ 0.81∗∗∗

(0.08) (0.07) (0.07) (0.11) (0.11) (0.10)
BCS cohort 0.06 −0.03 0.18∗ −0.00 −0.39∗∗ −0.17

(0.11) (0.10) (0.10) (0.16) (0.16) (0.14)
Female −0.08 −1.22∗∗∗ −1.43∗∗∗ 0.03 −0.95∗∗∗ −1.25∗∗∗

(0.09) (0.09) (0.09) (0.10) (0.09) (0.09)
Female × BCS −0.07 −0.11 0.22∗ −0.14 −0.12 0.27∗∗

(0.13) (0.12) (0.12) (0.13) (0.12) (0.12)
Par. inc. 0.03 0.04 0.08∗∗ 0.04 0.05 0.07∗

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Par. inc. × BCS 0.05 0.14∗∗ 0.31∗∗∗ 0.04 0.09 0.22∗∗∗

(0.06) (0.06) (0.05) (0.06) (0.06) (0.06)
Education −0.20∗∗∗ 0.02 0.97∗∗∗ −0.17∗∗∗ −0.01 0.81∗∗∗

(0.05) (0.05) (0.04) (0.05) (0.05) (0.05)
Education × BCS −0.01 −0.02 −0.21∗∗∗ 0.02 0.05 −0.21∗∗∗

(0.07) (0.06) (0.06) (0.07) (0.07) (0.06)

Change with respect to the referent group as first period occupation (Out-of-work)

Low-paying 0.98∗∗∗ 0.29∗∗ 0.33∗∗

(0.12) (0.14) (0.14)
Middling 0.52∗∗∗ 1.44∗∗∗ 0.90∗∗∗

(0.11) (0.10) (0.11)
High-paying 0.13 0.48∗∗∗ 1.62∗∗∗

(0.15) (0.14) (0.12)

Change between cohorts

Low. × BCS 0.41∗∗ 0.61∗∗∗ 0.41∗∗

(0.17) (0.19) (0.19)
Mid. × BCS −0.02 0.52∗∗∗ 0.19

(0.16) (0.15) (0.15)
High. × BCS 0.13 0.33∗ 0.18

(0.19) (0.19) (0.16)

Num. obs. 14547 14547 14547 14547 14547 14547

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work occupation
in second period is the base outcome of the multinomial logistic regression. Male in the NCDS58 cohort in
out-of-work occupation in first period is the referent group. Parental income in logarithm and child education
in peer-inclusive ranking, both are standardized at the cohort level. Coefficients in the first bottom panel
captures the change in the marginal effect of the first-period occupation with respect to the referent one, i.e.
out-of-work. Coefficients in the second bottom panel indicates the change across cohorts in the marginal effect
of the first-period occupation.
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Figure 2.18.: Change across cohorts in the probability of being in each occupation at
age 42 (in percentage points)

Notes: This figure shows the difference, expressed in percentage points, between the BCS70 and NCDS58
cohorts in terms of probability of being in each type of occupation (out-of-work, low-paying, middling,
high-paying) at age 42 according to the decile of the parental income distribution. Probabilities are
computed for males in both cohorts at each parental income decile, according to the multinomial
logistic regression reported in columns (1) of Table 2.19.

2.E. Additional material
This appendix provides various additional figures and tables to complete the analysis.

2.E.1. Occupational outcomes at age 42

This subsection provides additional results concerning the outcomes for individuals
at age 42. We first provide an alternative depiction of the results provided in Figure
2.6 to further illustrate the relationship between parental income and occupational
dynamics. Figure 2.18 reports the change across the two cohorts in the probability of
being in each occupational category at age 42. For each decile in the parental-income
distribution, we report the probabilities of being in each of the four occupations, when
using the estimates in Table 2.5. The figure hence indicates how the probability of
being in, say, a high-paying occupation for the cohort born in 1970 has changed for a
particular parental-income decile relative to what that probability was for those born
in 1958.
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Not surprisingly, for almost all parental-income categories the likelihood of being
in a middling job has declined for the younger cohort. The exception are those in
the first and third deciles, for whom there has been a small increase. Yet, whether
this decline is offset by an increase in the probability of working in a low- or a high-
paying occupation is strongly dependent on parental income. It is only for those in
the fourth decile that we see the pattern observed in the aggregate data: a reduction
in the share of middling jobs accompanied by an increase in that of both low- and
high-paying ones. Everywhere else in the distribution the changes in the share of
high- and low-paying occupations are of opposite sign. For those in the top half of
the parental-income distribution, the decline in the share of middling occupations
has been accompanied by lower shares of individuals in both low-paying jobs and
out of work and a higher share in high-paying occupations. The magnitude of these
changes increases with parental income. For those in the top decile, the proportion of
individuals in high-paying jobs rose by 15.1 pp., while that of those in middling fell by
8.3 pp. The bottom three deciles display an increase for out-of-work and low-paying
and a decline for high-paying, irrespective of whether there was a positive or negative
change in the share of middling jobs, though the magnitudes for the latter are small
an all three cases.

Figure 2.19 provides the change in the probability of being in each occupation
in the second period conditional on first-period occupation at several points of the
parental income distribution for females.

We summarize the results on transition probabilities in Table 2.24. The table re-
ports changes in the probability of each type of mobility depending on the individual’s
initial occupation, assessed at several points of the parental income distribution as
in the graphs above. The left panel of the table provides the results for men, the right
panel for women.

2.E.2. Results at the regional level

Figures 2.20 and 2.21 depict the probabilities of being in each second period oc-
cupation according to parental income at the regional level, for men and women
respectively. Figure 2.22 depicts the correlation between the change in the parental
income coefficient for second-period occupations and the change in job polarization
at the regional level.
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Figure 2.19.: Change in probability to be in each occupation in the second period
according to the first-period occupation and parental income (female
only)

Notes: This figure presents the difference, expressed in percentage points, between the BCS70 and the
NCDS58 cohorts in terms of probability of being in each type of second-period occupation (out-of-work,
low-paying, middling, high-paying), conditional on the first-period occupation, according to parental
income, in log-standardized. Probabilities are computed for females in both cohorts according to the
multinomial logistic regression reported in columns (2) of Table 2.19.
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Table 2.24.: Change in intra-generational mobility across cohorts

Male Female

First-period occupation Down Persist Up Down Persist Up

at +2 STD at +2 STD

Out-of-work -0.57 0.57 -2.05 2.05
Low-paying -4.41 -0.88 5.29 -6.88 -3.90 10.78
Middling -3.84 -0.52 4.36 -9.82 -3.20 13.02
High-paying -2.95 2.95 -10.19 10.19

at the Mean at the Mean

Out-of-work 4.92 -4.92 4.96 -4.96
Low-paying -2.70 4.83 -2.13 -4.32 2.14 2.18
Middling -0.70 3.65 -2.95 -3.68 -0.74 4.42
High-paying 2.54 -2.54 -3.25 3.25

at -2 STD at -2 STD

Out-of-work 11.27 -11.27 11.30 -11.30
Low-paying -0.53 9.57 -9.04 -1.65 5.76 -4.11
Middling 3.29 5.41 -8.70 2.87 -0.74 -2.14
High-paying 10.92 -10.92 6.58 -6.58

Notes: This Table summarizes the difference, expressed in percentage points, between the BCS70 and the
NCDS58 cohorts in terms of type of mobility (down, persist, up) conditional on first period occupation
(out-of-work, low-paying, middling, high-paying) at several points of the parental income distribution (at
+2 std., at the mean, at -2 std.). These values are computed from the results obtained in Figure 2.7 for males
and in Figure 2.19 for females.
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Figure 2.20.: Second-period occupation probability according to parental income at
the regional level (male only)

Notes: This figure presents the probability, expressed in percent, of being in each type of occupation
(out-of-work, low-paying, middling, high-paying) in second period according to parental income, in
log-standardized, for each region. Probabilities are computed for males in both cohorts according to
the multinomial logistic regressions reported in Table 2.7.
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Figure 2.21.: Second-period occupation probability according to parental income at
the regional level (female only)

Notes: This figure presents the probability, expressed in percent, of being in each type of occupation
(out-of-work, low-paying, middling, high-paying) in second period according to parental income, in
log-standardized, for each region. Probabilities are computed for females in both cohorts according to
the multinomial logistic regressions reported in Table 2.7.
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Table 2.25.: Probability of being in each occupation in the second period according to the shares of middling and high-paying
occupations in the region at the age 16 (multinomial)

Multinomial logit - Dep. var.: Second-period occupation

(1) (2) (3)

Low Mid High Low Mid High Low Mid High

Middling share −0.07 −0.02 −0.17∗∗∗ 0.22 −0.22 −0.21
(0.06) (0.05) (0.05) (0.34) (0.32) (0.30)

High-paying share 0.10 −0.01 0.28∗∗∗ 0.37 −0.41 −0.25
(0.07) (0.06) (0.06) (0.51) (0.48) (0.46)

Parental income 0.04 0.11∗∗∗ 0.35∗∗∗ 0.04 0.11∗∗∗ 0.36∗∗∗ 0.05 0.12∗∗∗ 0.38∗∗∗

(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Par. inc. × Mid. share 0.00 −0.04∗ −0.11∗∗∗ −0.06 −0.13∗∗ −0.29∗∗∗

(0.03) (0.02) (0.02) (0.06) (0.05) (0.05)
Par. inc. × High. share −0.01 0.02 0.05∗∗ −0.06 −0.09∗ −0.17∗∗∗

(0.02) (0.02) (0.02) (0.05) (0.05) (0.05)

Num. obs. 14763 14763 14763 14763 14763 14763 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work occupation in second period is the base outcome of the
multinomial logistic regression. Male is the referent group in all regressions. Parental income in logarithm and then standardized at the cohort level.
Middling and High-paying shares correspond to, respectively, the shares of middling and high-paying in total employment in the region at age 16.
Both shares have been standardized for the interpretability of coefficients when interacted with parental income. Control variables in (1) include
Intercept, Female and Female × BCS, while control variables in (2) include Intercept, Female and Female × Non-Mid. share.
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Figure 2.22.: Change in parental income coefficient for second-period occupation
according to job polarization at the regional level

Notes: This figure presents the correlation across regions between the change in the parental income
coefficient for each occupation (low-paying, middling, and high-paying) in second period ∆βk and
the between-cohort change in absolute value in the average share of total employment of low-paying,
middling, and high-paying occupations, in percentage points. Note that, by taking the absolute value
of the change, we reversed the x-axis for the middling panels (middle column). Thus, regions on the
left-hand (resp. right-hand) side of each panel are those where the polarization of employment has
been lower (resp. larger).
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2.F. Decomposing the effect of parental income
This appendix examines how the effect of parental income on the occupations of ma-
ture workers operates through its impact on both first and second period occupations.
Our results indicate that, conditional on first period occupation, the role of parental
income in determining occupational outcomes has increased. At the same time, as
is clear from the regressions, initial occupations are also important to determine
outcomes at age 42. In particular, those who started their careers in middling have a
probability to move to high-paying occupations that is about 7 pp. higher than those
who started in a low-paying occupation (see Table 2.16). Similarly, entering the labour
market in a middling occupation implies a likelihood to be in such an occupation at
age 42 at least 20 pp. higher than entering in a low-paying job. We would hence like to
assess to what extent parental income compensates for past occupations.

We compare the probability to be in a middling occupation at age 42 for two
individuals who started in different initial occupations, middling and low-paying, and
compute the additional parental income that the latter would need to have in order to
compensate the advantage given by starting work in a middling occupation. To do so,
we define the ratio between the two probabilities

pM
M

pL
M

= pM
O

pL
O

exp
(
ηM M −ηML +β3M (Y M −Y L)

)
, (2.7)

where p j
k is the probability of being in occupation k in second period conditional on

having started in occupation j , and Y L and Y M are, respectively, the parental income
of the individual starting in a low-paying occupation and of that starting in a middling
occupation.

For both cohorts, we derive the parental income Y c = Y L −Y M such that the two
individuals are as likely to be in a middling occupation at age 42, i.e. pM

M = pL
M . Thus,

Y c ≡ ηc

βc
= ηc

M M −ηc
ML − log(pM

O /pL
O)

βc
3M

, (2.8)

where pM
O and pL

O are evaluated at the mean of the parental income distribution. We
interpret Y c as the additional parental income that an individual in cohort c starting
in occupation L needs in order to be as likely as one starting in occupation M to be in
a middling occupation when mature. Thus, ηc captures the degree of persistence in
M , whereas βc reflects the effectiveness of parental income in moving into a middling
occupation in second period. The greater the degree of persistence in M , the greater
the parental income required to compensate the advantage given by the first-period
occupation, i.e. ∂Y c /∂ηc > 0. The greater the effectiveness of parental income, the
smaller the parental income required to compensate, i.e. ∂Y c /∂βc < 0 ∀∆β> 0.

This difference in parental income reflects the value conferred by being in a
certain first-period occupation—compared to parental income—for mobility across
occupations. Taking the ratio between Y 70 and Y 58, we obtain the change across
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Table 2.26.: Relative advantage of the first-period occupation with respect to parental
income

pM
M = pL

M p H
H = pM

H p H
H = pL

H

Y η β Y η β Y η β

BCS70 4.63 0.73 0.16 2.13 0.84 0.39 2.25 0.89 0.39
NCDS58 13.11 0.60 0.05 5.47 0.79 0.14 6.24 0.90 0.14

∆ 0.35 1.22 3.45 0.39 1.07 2.74 0.36 0.99 2.74

∆ (η constant) 0.29 1.00 3.45 0.37 1.00 2.74 0.37 1.00 2.74
∆ (β constant) 1.22 1.22 1.00 1.07 1.07 1.00 0.99 0.99 1.00

Notes: This table presents the relative advantage of the first-period occupation with respect to parental
income for upward mobility. Y corresponds to the parental income that an individual in cohort c needs in
order to compensate for having started one occupational category below, η captures the degree of persistence,
whereas β captures the effectiveness of parental income. Coefficients for the NCDS58 and BCS70 cohorts
are computed for males using Table 2.19 in the appendix. ∆ rows refer to the ratio between the BCS70 and
NCDS58 under three specifications: the actual ratio, the ratio keeping η constant, and the ratio keeping β
constant.

cohorts in the relative advantage such that

∆Y ≡ Y 70

Y 58
= ∆η

∆β
(2.9)

where ∆η= η70/η58 captures the effect of the change in the degree of persistence and
∆β = β70/β58 reflects the effect of the change in the role of parental income. Both
affect the worth of the first-period occupation in opposite ways. The greater the
change in the degree of persistence, the greater the change in parental income needed
to compensate, hence, the greater the relative worth of first-period occupation, i.e.
∂∆Y /∂∆η > 0. The greater the change in the effectiveness of parental income, the
smaller the change in the parental income to compensate, hence, the smaller the
relative worth of first-period occupation, i.e. ∂∆Y /∂∆β< 0 ∀∆β> 0.

Table 2.26 presents the decomposition of the relative advantage of first-period
occupation—compared to parental income—for upward mobility. We consider three
cases: the difference in reaching a middling occupation for those starting in low-
paying or in middling occupations (left panel), the difference in reaching a high-paying
occupation for those starting in high-paying or in middling occupations (middle
panel), and the difference in reaching a high-paying occupation for those starting in
low-paying or in high-paying occupations (right panel).

Consider first the relative effect of initial occupations versus parental income for
the NCDS58. Because parental income is standardized, the figures reported for Y 70

represent the standard deviations needed to compensate the difference when starting
in the various initial occupations (computed at the mean of parental income.). For
the three cases we report, the additional income required is between 5.47 and 13.11
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standard deviations. Such large magnitudes imply that it was hard for parental income
to compensate the advantage conferred by a more favourable initial occupation, and,
in the case of the probabilities of being in a middling occupation at age 42 (pM

M and
pL

M , left panel) only a massive difference in parental income could compensate the
advantage that being in a middling occupation at 23 conferred. When we compare
these figures with those for the BCS70, we can see that the additional income required
to compensate the most favourable occupation is between 2.13 and 4.63 standard
deviations, magnitudes that amount to about a third of those needed for the older
cohort.

The bottom two lines allow us to understand what is driving this change. We
compute the ratio Y 70/Y 58 by keeping constant, i.e. at the value it had for the NCDS58,
either η or β. Recall from equation (5) that η captures the degree of persistence in an
occupation, whereas β reflects the advantage to move upwards conferred by parental
income. The three cases we examine display the same pattern. When we keep η

constant we obtain a change in the relative importance of parental income that is very
close to the actual one, indicating that changes in persistence have played a minor
role. In contrast, keeping β constant results in values of ∆Y that are around or above
1. That is, what is driving the differences across cohorts in the advantage that parental
income affords relative to initial occupations is the direct effect of the former rather
than any changes in persistence associated with the latter.

These results indicate that there has been a major change in the relative roles that
entry jobs and parental background play in determining the occupational outcomes
of mature individuals. For the older cohort, the advantage conferred by entry occupa-
tions could only be offset by vast amounts of parental income; for the younger one,
the latter has become much more able to offset the career advantages conferred by
early career experiences.

131



2. Spreading the polarization disease: from the labor market to social mobility –
Appendices

2.G. Robustness checks
2.G.1. Squared parental income

This appendix provides a robustness check on the role of squared parental income.
We consider the non-logarithmic parental income although standardized. Table
2.27 shows the coefficients of the multinomial logistic regression for the probability
of being in each first-period occupation. Table 2.28 shows the coefficients of the
multinomial logistic regression for the probability of being in each second-period
occupation. Table 2.29 shows the coefficients of the multinomial logistic regression for
the probability of being in each second-period occupation according to first-period
occupation.

Table 2.27.: Probability of being in each occupation in first period (Squared-parental-
income robustness check)

Multinomial logit - Dep. var.: First-period occupation

(1) (2)

Low Mid High Low Mid High

Intercept 0.08 1.39∗∗∗ 0.69∗∗∗ 0.06 1.38∗∗∗ 0.66∗∗∗

(0.07) (0.06) (0.06) (0.07) (0.06) (0.06)
BCS cohort 0.23∗∗ 0.12 0.76∗∗∗ 0.29∗∗∗ 0.25∗∗∗ 0.90∗∗∗

(0.10) (0.08) (0.09) (0.11) (0.09) (0.09)
Female −0.79∗∗∗ −1.27∗∗∗ −1.00∗∗∗ −0.79∗∗∗ −1.27∗∗∗ −1.00∗∗∗

(0.09) (0.07) (0.08) (0.09) (0.07) (0.08)
Female × BCS 0.25∗∗ −0.01 −0.07 0.25∗∗ −0.02 −0.07

(0.12) (0.10) (0.11) (0.12) (0.10) (0.11)
Par. inc. −0.03 0.02 0.28∗∗∗ −0.04 0.02 0.26∗∗∗

(0.04) (0.03) (0.04) (0.04) (0.03) (0.04)
Par. inc. × BCS 0.09 0.20∗∗∗ 0.35∗∗∗ 0.11 0.28∗∗∗ 0.46∗∗∗

(0.06) (0.05) (0.05) (0.07) (0.06) (0.06)
Par. inc.2 0.02 0.01 0.03

(0.03) (0.02) (0.02)
Par. inc.2 × BCS −0.06 −0.14∗∗∗ −0.15∗∗∗

(0.04) (0.03) (0.03)

Num. obs. 14763 14763 14763 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Male in the NCDS58 cohort is
the referent group. Parental income is standardized at the cohort level and squared parental-income is the
square of the standardized parental income.
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Table 2.28.: Probability of being in each occupation in second period (Squared-
parental-income robustness check)

Multinomial logit - Dep. var.: Second-period occupation

(1) (2)

Low Mid High Low Mid High

Intercept 0.37∗∗∗ 1.37∗∗∗ 1.69∗∗∗ 0.45∗∗∗ 1.46∗∗∗ 1.72∗∗∗

(0.08) (0.07) (0.07) (0.08) (0.07) (0.07)
BCS cohort 0.03 −0.05 0.11 0.06 0.03 0.22∗∗

(0.11) (0.09) (0.09) (0.12) (0.10) (0.10)
Female −0.13 −1.22∗∗∗ −1.24∗∗∗ −0.12 −1.22∗∗∗ −1.24∗∗∗

(0.09) (0.08) (0.08) (0.09) (0.08) (0.08)
Female × BCS −0.04 −0.12 0.17 −0.05 −0.13 0.17

(0.13) (0.12) (0.11) (0.13) (0.12) (0.11)
Par. inc. −0.02 0.02 0.25∗∗∗ −0.01 0.03 0.25∗∗∗

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Par. inc. × BCS 0.03 0.12∗∗ 0.28∗∗∗ 0.09 0.22∗∗∗ 0.39∗∗∗

(0.06) (0.06) (0.06) (0.07) (0.06) (0.06)
Par. inc.2 −0.08∗∗∗ −0.09∗∗∗ −0.02

(0.03) (0.03) (0.02)
Par. inc.2 × BCS −0.02 −0.07∗ −0.11∗∗∗

(0.04) (0.04) (0.03)

Num. obs. 14763 14763 14763 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Male in the NCDS58 cohort in
out-of-work occupation in first period is the referent group. Parental income is standardized at the cohort
level and squared parental-income is the square of the standardized parental income. Coefficients in the first
bottom panel captures the change in the marginal effect of the first-period occupation with respect to the
referent one, i.e. out-of-work. Coefficients in the second bottom panel indicates the change across cohorts in
the marginal effect of the first-period occupation.
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Table 2.29.: Probability of being in each occupation in second period (Squared-
parental-income robustness check)

Multinomial logit - Dep. var.: Second-period occupation

(1) (2)

Low Mid High Low Mid High

Intercept −0.10 0.44∗∗∗ 0.82∗∗∗ −0.03 0.52∗∗∗ 0.85∗∗∗

(0.11) (0.10) (0.10) (0.11) (0.11) (0.10)
BCS cohort −0.09 −0.49∗∗∗ −0.34∗∗ −0.05 −0.42∗∗∗ −0.25∗

(0.15) (0.15) (0.14) (0.16) (0.15) (0.14)
Female −0.01 −0.98∗∗∗ −1.14∗∗∗ −0.00 −0.98∗∗∗ −1.14∗∗∗

(0.10) (0.09) (0.09) (0.10) (0.09) (0.09)
Female × BCS −0.10 −0.09 0.27∗∗ −0.11 −0.10 0.26∗∗

(0.13) (0.12) (0.12) (0.13) (0.12) (0.12)
Par. inc. −0.01 0.02 0.19∗∗∗ 0.01 0.04 0.19∗∗∗

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Par. inc. × BCS 0.03 0.09 0.18∗∗∗ 0.09 0.17∗∗∗ 0.27∗∗∗

(0.07) (0.06) (0.06) (0.07) (0.07) (0.06)
Par. inc.2 −0.08∗∗∗ −0.09∗∗∗ −0.03

(0.03) (0.03) (0.02)
Par. inc.2 × BCS −0.02 −0.04 −0.08∗∗

(0.04) (0.04) (0.03)

Change with respect to the referent group as first period occupation (Out-of-work)

Low-paying 1.00∗∗∗ 0.31∗∗ 0.14 1.00∗∗∗ 0.31∗∗ 0.14
(0.12) (0.13) (0.13) (0.12) (0.13) (0.13)

Middling 0.50∗∗∗ 1.47∗∗∗ 0.81∗∗∗ 0.51∗∗∗ 1.48∗∗∗ 0.82∗∗∗

(0.11) (0.10) (0.10) (0.11) (0.10) (0.10)
High-paying 0.06 0.52∗∗∗ 1.94∗∗∗ 0.07 0.53∗∗∗ 1.95∗∗∗

(0.14) (0.14) (0.12) (0.14) (0.14) (0.12)

Change between cohorts

Low. × BCS 0.47∗∗∗ 0.66∗∗∗ 0.56∗∗∗ 0.46∗∗∗ 0.65∗∗∗ 0.55∗∗∗

(0.17) (0.19) (0.18) (0.17) (0.19) (0.18)
Mid. × BCS 0.03 0.57∗∗∗ 0.27∗ 0.01 0.54∗∗∗ 0.25∗

(0.15) (0.15) (0.15) (0.15) (0.15) (0.15)
High. × BCS 0.19 0.39∗∗ 0.18 0.17 0.37∗∗ 0.16

(0.19) (0.19) (0.16) (0.19) (0.19) (0.16)

Num. obs. 14763 14763 14763 14763 14763 14763

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Male in the NCDS58 cohort in
out-of-work occupation in first period is the referent group. Parental income is standardized at the cohort
level and squared parental-income is the square of the standardized parental income. Coefficients in the first
bottom panel captures the change in the marginal effect of the first-period occupation with respect to the
referent one, i.e. out-of-work. Coefficients in the second bottom panel indicates the change across cohorts in
the marginal effect of the first-period occupation.

134



2. Spreading the polarization disease: from the labor market to social mobility –
Appendices

2.G.2. First-period age

This appendix provides a robustness check about the difference in terms of age in the
first period between both cohorts. Tables 2.30 and 2.31 show the coefficients of the
multinomial logistic regressions for the probability of being in each occupation in
first and second periods, when both cohorts are either 23 or 26 years old and compare
them to their respective baseline estimates from Tables 2.17 and 2.19.
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Table 2.30.: Probability of being in each occupation in first period (First-period age robustness check)

Multinomial logit - Dep. var.: First-period occupation

(Base) (Age 23) (Age 26)

Low Mid High Low Mid High Low Mid High

Intercept 0.08 1.39∗∗∗ 0.69∗∗∗ 0.08 1.39∗∗∗ 0.69∗∗∗ 0.31∗∗∗ 1.62∗∗∗ 1.13∗∗∗

(0.07) (0.06) (0.06) (0.07) (0.06) (0.06) (0.08) (0.06) (0.07)
BCS cohort 0.24∗∗ 0.12 0.75∗∗∗ −0.27∗∗∗ −0.37∗∗∗ −0.11 0.01 −0.11 0.31∗∗∗

(0.10) (0.08) (0.09) (0.09) (0.07) (0.08) (0.10) (0.09) (0.09)
Female −0.79∗∗∗ −1.27∗∗∗ −0.99∗∗∗ −0.79∗∗∗ −1.27∗∗∗ −0.99∗∗∗ −1.17∗∗∗ −1.88∗∗∗ −1.59∗∗∗

(0.09) (0.07) (0.08) (0.09) (0.07) (0.08) (0.09) (0.08) (0.08)
Female × BCS 0.25∗∗ −0.02 −0.08 0.65∗∗∗ 0.49∗∗∗ 0.48∗∗∗ 0.63∗∗∗ 0.60∗∗∗ 0.52∗∗∗

(0.12) (0.10) (0.11) (0.12) (0.10) (0.10) (0.13) (0.11) (0.11)
Par. inc. −0.03 −0.00 0.21∗∗∗ −0.03 −0.00 0.21∗∗∗ −0.02 0.03 0.25∗∗∗

(0.04) (0.03) (0.04) (0.04) (0.03) (0.04) (0.04) (0.03) (0.04)
Par. inc. × BCS 0.10∗ 0.22∗∗∗ 0.41∗∗∗ −0.07 0.04 0.16∗∗∗ 0.09 0.19∗∗∗ 0.37∗∗∗

(0.06) (0.05) (0.05) (0.05) (0.05) (0.05) (0.06) (0.05) (0.05)

Num. obs. 14763 14763 14763 14522 14522 14522 14710 14710 14710

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work occupation in second period is the base outcome of
the multinomial logistic regression. Male in the NCDS58 cohort in out-of-work occupation in first period is the referent group. Parental income
in logarithm and then standardized at the cohort level. Coefficients in the first bottom panel captures the change in the marginal effect of the
first-period occupation with respect to the referent one, i.e. out-of-work. Coefficients in the second bottom panel indicates the change across
cohorts in the marginal effect of the first-period occupation. Columns (Base) correspond to the baseline estimate from table 2.17. Columns (Age
23) estimate the same regression with first-period occupation at the age of 23 for both cohorts. Columns (Age 26) estimate the same regression
with first-period occupation at the age of 26 for both cohorts.
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Table 2.31.: Probability of being in each occupation in second period (First-period age
robustness check)

Multinomial logit - Dep. var.: Second-period occupation

(Base) (Age 23) (Age 26)

Low Mid High Low Mid High Low Mid High

Intercept −0.10 0.44∗∗∗ 0.81∗∗∗ −0.10 0.44∗∗∗ 0.81∗∗∗ −0.02 0.50∗∗∗ 0.52∗∗∗

(0.11) (0.10) (0.10) (0.11) (0.10) (0.10) (0.11) (0.10) (0.10)
BCS cohort −0.07 −0.46∗∗∗ −0.32∗∗ −0.10 −0.30∗∗ 0.36∗∗∗ −0.15 −0.52∗∗∗ −0.03

(0.15) (0.15) (0.14) (0.15) (0.15) (0.13) (0.15) (0.15) (0.14)
Female −0.01 −0.98∗∗∗ −1.13∗∗∗ −0.01 −0.98∗∗∗ −1.13∗∗∗ −0.01 −0.88∗∗∗ −0.94∗∗∗

(0.10) (0.09) (0.09) (0.10) (0.09) (0.09) (0.10) (0.09) (0.09)
Female × BCS −0.11 −0.09 0.25∗∗ −0.14 −0.20 0.10 −0.11 −0.19 0.07

(0.13) (0.12) (0.12) (0.13) (0.12) (0.12) (0.13) (0.12) (0.12)
Par. inc. 0.02 0.05 0.14∗∗∗ 0.02 0.05 0.14∗∗∗ 0.03 0.05 0.13∗∗∗

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)
Par. inc. × BCS 0.05 0.11∗∗ 0.25∗∗∗ 0.06 0.13∗∗ 0.34∗∗∗ 0.04 0.11∗ 0.26∗∗∗

(0.06) (0.06) (0.05) (0.06) (0.06) (0.05) (0.06) (0.06) (0.05)

Change with respect to the referent group as first period occupation (Out-of-work)

Low-paying 1.00∗∗∗ 0.31∗∗ 0.14 1.00∗∗∗ 0.31∗∗ 0.14 1.03∗∗∗ 0.30∗∗ 0.40∗∗∗

(0.12) (0.13) (0.13) (0.12) (0.13) (0.13) (0.12) (0.13) (0.13)
Middling 0.50∗∗∗ 1.47∗∗∗ 0.82∗∗∗ 0.50∗∗∗ 1.47∗∗∗ 0.82∗∗∗ 0.36∗∗∗ 1.44∗∗∗ 1.00∗∗∗

(0.11) (0.10) (0.10) (0.11) (0.10) (0.10) (0.11) (0.11) (0.11)
High-paying 0.06 0.52∗∗∗ 1.96∗∗∗ 0.06 0.52∗∗∗ 1.96∗∗∗ −0.06 0.23∗ 2.17∗∗∗

(0.14) (0.14) (0.12) (0.14) (0.14) (0.12) (0.14) (0.14) (0.12)

Change between cohorts

Low. × BCS 0.47∗∗∗ 0.66∗∗∗ 0.55∗∗∗ 0.39∗∗ 0.55∗∗∗ 0.11 0.44∗∗∗ 0.67∗∗∗ 0.29
(0.17) (0.19) (0.18) (0.17) (0.19) (0.17) (0.17) (0.19) (0.18)

Mid. × BCS 0.02 0.55∗∗∗ 0.25∗ 0.13 0.39∗∗∗ −0.31∗∗ 0.16 0.59∗∗∗ 0.06
(0.15) (0.15) (0.15) (0.15) (0.15) (0.14) (0.16) (0.15) (0.15)

High. × BCS 0.17 0.37∗∗ 0.15 0.48∗∗ 0.43∗∗ −0.38∗∗ 0.29 0.66∗∗∗ −0.06
(0.19) (0.19) (0.16) (0.19) (0.19) (0.16) (0.18) (0.19) (0.16)

Num. obs. 14763 14763 14763 14522 14522 14522 14710 14710 14710

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Out-of-work occupation in second period is the base
outcome of the multinomial logistic regression. Male in the NCDS58 cohort in out-of-work occupation in first period is the referent
group. Parental income in logarithm and then standardized at the cohort level. Columns (Base) correspond to the baseline estimate
from columns (2) in table 2.19. Columns (Age 23) estimate the same regression with first-period occupation at the age of 23 for both
cohorts. Columns (Age 26) estimate the same regression with first-period occupation at the age of 26 for both cohorts.
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2.G.3. Business cycles

This appendix provides a robustness check about business cycles. One might be
concern by the fact that we measure the individual’s employment situation in given
years, namely, 1981 and 2000 for the NCDS58 and 1996 and 2012 for the BCS70.
Since business cycles can affect employment status, especially in recessions, our
comparisons may be biased if we are considering occupational outcomes at different
points in the business cycle.

Figure 2.23 displays the quarterly UK GDP growth rate between 1975 and 2015.
We identify three periods of recessions which can be threats to our analysis: the Early
1980s recession (from 1979Q1 to 1981Q1), the Early 1990s recession (from 1990Q3 to
1992Q2), and the Great Recession (from 2008Q2 to 2009Q2).

Figure 2.23.: UK GDP growth rate (1975-2015)

Notes: This figure presents the quarterly GDP growth rate in the UK from 1975 to 2015. GDP is measured
in chained volume and seasonally adjusted. Data are from the Office for National Statistics Office for
National Statistics. Highlighted periods refer to recession periods in the UK.

Figure 2.24 presents the occupational dynamics for individuals born in the same
years as our two cohorts using data from the LFS. Our estimates of probabilities for
first-period and second-period occupations are performed at the start and the end of
those curves. For the NCDS58, we consider their first period at age 23, hence in year
1981, which lies in a the Early 1980s recession. For other periods, they do not seem to
be affected by business cycle dynamics as they follow the expected steady trends. The
concern about the age of 23 as first period for the NCDS58 cohort can be addressed
by looking at tables 2.30 and 2.31. In those tables, we provide estimates of our main
regressions when both cohorts are either 23 or 26 years old and show that our results
are not driven by first-period age difference. The older cohort is age 26 in 1984 which
does not lie in the Early 1980s recession.
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Figure 2.24.: LFS occupational dynamics over both cohort lifecycle

Notes: This figure presents the job polarization at the national level using the Labour Force Survey (LFS)
data from 1981 to 2012. Curves represent the share of individuals in out-of-work, low-paying, middling,
and high-paying occupations from the LFS for individuals born in the same year as the BCS70 and
NCDS58 cohorts. Highlighted periods refer to recession periods in the UK.
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Abstract: Values characterize preferences that themselves shape individuals’ decisions
explaining future gaps in economic outcomes. I study the dynamics of values when
values are inter-dependent and shocked by life events and I show that spillover effects
across values do exist. Individuals choose to identify with a group with which they
share values, but there are psychological costs to have values that are not consistent
with those of the group. Whenever an event occurs in someone’s life—bringing new
information—this may change some of her values. This shock can drive the individual
to identify with a new group if the shocked values have taken her too far from her
previous group. By identifying with the new group, she changes all her values—
including not initially affected values—toward those of that new group. By changing
values that are not affected by the shock, life events generate spillover effects across
values.

Keywords: Values dynamics; Cognitive dissonance; Spillover effects; Simultaneous
equations model.
JEL Codes: A13, D63, D91, Z10.
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3.1. Introduction
Values are personal beliefs about what is important in individuals’ lives and therefore
characterize preferences.1 For instance, universalism is a value which all of us hold
to a certain extent; this, in turn, influences our preferences for redistribution (Enke
et al. 2020). One can think of as many values as there are preferences (e.g. for leisure
or for fertility). Studying the dynamics of values is therefore crucial to understand
differences in preferences between economic agents which explain differences in be-
haviors (e.g. effort or fertility decisions), hence, gaps in economic outcomes (e.g. wage
or employment). Although the inter-generational transmission is key in explaining
the formation of values, their subsequent dynamics are driven by life experiences.

As the saying goes: “a wise man changes his mind, a fool never will”. What
the saying does not explain is why the wise man began to reassess his mind. One
potential answer would be that something happened to him, but if that something
also happened to the fool, such an answer is not sufficient. Another avenue is to ask
whether they pay the same costs to change their minds or not. In the latter case, the
fool would not be so much of a fool. Although he is a fool, he may have friends with
whom he shares values, hence changing his mind is costly as it creates a distance
between him and them. One may argue that the wise man bears the same cost as he
also has friends who share values with him. The key point of that riddle is that the
two groups of friends are drastically different in the values they convey, thus, values
are inter-dependent within groups and both—the fool and the wise man—aim to be
consistent with respect to values held in their groups. Therefore, the life-changing
event may have changed one of the wise man’s values which made him less compatible
with his friends’ values, hence, he preferred to identify with a new group of friends
and therefore changed all his values toward those of that new group.

This paper argues that because group identity is defined by a cluster of values,
shocks to one value that induce a change in group membership will lead to changes in
other values, hence creating spillover effects. Individuals are social and form groups
based on values they share with others. Whenever an event occurs in someone’s life,
this brings new information and can generate a shock on some of her values. This
shock can drive the individual to identify with a new group—because the shocked
values have become too distant from those of her previous group. By identifying with
the new group, she changes all her values—including not initially affected values—
toward those of the new group. By changing values that are not affected by the shock,
life events generate spillover effects across values.

Based on social psychology, I develop a model where the dynamics of values is
disciplined by two anchoring forces: time consistency and group consistency. The
former indicates that one prefers her today’s values being close to her yesterday’s
values, that is, that values be consistent over time. This induces rigidity shaping how
values adjust over time after a life-changing event that brings new information. The

1Values differ from personality traits. Personality traits describe how individuals behave across time
and situations, while values refer to what they consider important. See Schwartz (2012) for a
discussion on how values relate to attitudes, beliefs, traits, and norms.
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latter relates to the proximity of values held within the group with which we identify,
hence, one prefers values to be consistent with those of her group. Both consistencies
are based on the concept of cognitive dissonance introduced by Festinger (1957) as
individuals seek to avoid the psychological burden of having values that are dissonant
with either their past self or their group.

Following a life-changing event, the agent faces a consistency trade-off between
time consistency and group consistency. An event corresponds to an information
shock on one of her values at the end of a period. In the next period, the individual has
to reset her values subject to both time and group consistencies. One way to soften
such a trade-off consists of diminishing the dissonance with her group by identifying
with a new group (e.g. new friends or a new political party) which conveys values that
are closer to her recently shocked value. Thus, with endogenous group membership,
the agent will consider identifying with another group, which may imply resetting all
her values toward the ones of this new group. For this to occur, the information shock
needs to be sufficiently large to make this costly convergence process more desirable
than keeping the previous group identity.

When values are independent, the agent adjusts her shocked value independently
of other values by simply minimizing the distance between her past value (time consis-
tency) and the value of the group to which she decides to belong (group consistency).
The inter-dependence between values distorts the consistency trade-off. When values
are correlated within groups, the agent adjusts all her values simultaneously as the
relative weight of both consistencies depends on the intensity of the inter-dependence
between values.2 Thus, the trade-off is in favor of the group consistency as the dis-
sonance with the current group occurs across several dimensions. As a result, the
information shock on one value that would lead the agent to identify with another
group has to be larger than the one that is needed when values are independent.
Yet, if such a shock occurs on a value, then the agent identifies with a new group
and changes all her values toward the ones of the new group, hence, triggering the
so-called spillover effect.

I test the prediction of the theory about the existence of spillover effects by using
data from two British cohort studies in which I measure individuals’ values and ob-
serve political vote at several ages. Using a principal component analysis, I show that
the variation in the answers to a large set of questions about values can be summarized
by two main dimensions which will be the two values of my latter analysis. These two
dimensions coincide with the (motivational types of) values introduced by Schwartz
(1992, 2012). The first dimension captures conservation versus openness to change—
the preference for stability, security, tradition, and conformity versus the openness to
new experiences related to self-direction and stimulation. For ease of exposition, in
what follows, I refer to those values as conservatism versus progressivism. The second
dimension reflects self-transcendence versus self-enhancement—values associated
to care for and concern about others such as universalism and benevolence versus the

2The intensity of the inter-dependence between values is exogenous to the agent and reflects the
mapping of values in the society; see Roccas and Sagiv (2010) for the importance of the cultural
context.
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self-interest and ambition linked to achievement and power. In what follows, I refer to
them as collectivism versus individualism.

I use the political vote of individuals at the general election to proxy their group
membership. The mapping of voters is consistent with the two-dimensional value
space across cohorts and periods. For instance, Conservative voters tend to have
conservative and individualist values, whereas Labour voters are instead progressive
and collectivist.

The identification of changes in values and group membership is challenging.
I start by estimating separately the effect of two exogenous and non-reversible life
events—to have a girl as a first child (conditional on having a baby), and to have ever
had cancer—on both individuals’ values. Individuals who went through one of those
two life events tend to have more conservative values but there are no significant
differences in collectivism. Then, I estimate the probability to vote for each political
party at the general election according to changes in values since the previous period.
Changes in values are associated with changes in the likelihood to vote for the political
parties, hence, with changes in the probability to identify with a new group.

To examine the presence of spillover effects, I instrument conservatism by the
information shock associated to the life event and then I look at the impact on col-
lectivism. A one-standard-deviation increase in conservatism induces an increase
in individualism of about one third of a standard deviation. Using the first-stage
regression to estimate the probability of voting for each political party also indicates
that increasing conservatism promotes the probability of voting for right-wing po-
litical parties over left-wing ones. Thus, providing empirical evidence of the group
membership as the underlying mechanism in explaining the existence of spillover
effects.

The identification relies on the assumption that each life event brings no infor-
mation shock on collective values. The identification assumption may be violated
for many life events. For instance, to have ever been unemployed is likely to bring
information shocks on both values, hence, the spillover effects cannot be identified
in that setting. To deal with the two-side effect of unemployment on values that
threatens identification, I use a simultaneous equations model in which I instrument
endogenous values with their own respective lags.3 Thus, the identification relies
on symmetrical exclusion restrictions which assume that one value is not directly
affected by the lag of the other value. Based on the simultaneous equations model,
I can estimate and decompose the change in values due to the information shock
(direct effect) and the change owing to spillover effects across values (indirect effect).

My empirical analysis yields three main results. First, life events change values
throughout the lifecycle. Both exogenous life-changing events—to have a girl as a first

3I also address the question of the endogeneity of the life-event with respect to values in the case of
unemployment. From the theoretical framework, I derive an expression of this bias that is a scale
multiplier of the direct and indirect effects, hence, of the total effect. I show that i) the bias can
affect the magnitude of the total effect without changing the qualitative result, ii) it is still possible
to provide a lower-bound estimate of the effect, and iii) the bias does not change the relative share
of the total effect that is due to the direct and the spillover effects.
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child and to have ever had cancer—increase conservative values, while to have never
been unemployed make individuals more progressive. Collectivist values are fostered
by both the latter event and having ever had cancer.

Second, changes in values are associated with changes in political voting, hence,
group membership. On the one hand, when individuals become more conservative
they also become more likely to vote for right-wing political parties (e.g. Conservative
Party or UKIP) with respect to left-wing ones (e.g. Labour Party or Green Party). On
the other hand, when individuals become more collectivist they shift their vote toward
non-traditional political parties (e.g. Green Party, or UKIP) instead of traditional ones
(i.e. Conservative Party and Labor Party).

Third, life events affect both values at the same time since spillover effects across
values do exist. After an increase in conservatism due to a life-changing event, col-
lectivism declines by a third of the increase in conservatism. Once the framework is
generalized to shocks that can simultaneously affect both values, the spillover effects
become non-reciprocal: an increase in conservatism still generates a negative spillover
effect on collectivism; but an increase in collectivism generates a positive spillover
effect on conservatism. Thus, there is a spiral pattern in the dynamics between values
that can be rationalized by the dynamic underpinnings of value changes from the
social psychology literature (Schwartz 2012).

This paper is the first to show the existence of spillover effects across values by
considering the multi-dimensionality of values that characterizes group identity as a
cluster of values. Prior work analyses the dynamics of values but focuses on the evolu-
tion of a single value (Piketty 1995, Mayda 2006, Fernández 2007, Alesina et al. 2018,
i.a.). I contribute to this literature by showing that neglecting the inter-dependence
between values—i.e. assuming that values are independent—underestimates to which
extent life experiences affect individuals because this omits the consequences of the
group membership, hence, the spillover effects.

This paper adds to the literature on the formation and dynamics of values. Prior
work highlights several mechanisms such as the inter-generational transmission (Bisin
and Verdier 2001, 2011, Montgomery 2010, Hiller and Baudin 2016, Alan et al. 2017, i.a.)
along with the role of cultural values (Ichino and Maggi 2000, Fernández et al. 2004,
Guiso et al. 2006, Fernández 2007, Giuliano 2007, Chen 2013, Alesina and Giuliano
2014) and norms (Fehr and Falk 2002, Bardi and Schwartz 2003, Tabellini 2008) to
explain how people form their values. Recent work focuses on the development of
values during childhood (Fehr et al. 2013, Doepke and Zilibotti 2017, Bašić et al. 2020).
I contribute to this literature by providing an additional mechanism based on cognitive
dissonance and endogenous group membership (i.e. identity).

My work is also related to the literature on the consequences of cognitive disso-
nance in economics (Akerlof and Dickens 1982, Konow 2000, Bénabou and Tirole
2006). Prior work uses the concept of cognitive dissonance—introduced by Festinger
(1957) and McGuire (1960)—to explain the belief-behavior relationship. I, instead,
consider its effects on the between-values relationship; either to avoid dissonance
with the previous self (Eyster 2002, Yariv 2002) or to avoid dissonance with the values
of the group.
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My approach is also inspired by the literature on identity in economics (Akerlof
and Kranton 2005, 2010, Bénabou and Tirole 2011, Kranton 2016). Prior work shows
the effect of group membership on individual behavior (Charness et al. 2007, Sutter
2009). I link changes in values, hence spillover effects, to change in endogenous group
membership. Thus, individuals decide with which group they prefer to identify by
comparing their values with the ones held in these groups. In the empirical part,
I build my identification strategy of changes in group membership using political
identity (Shayo 2009, Bonomi et al. 2021).

My work also builds an additional bridge between the social psychology literature
and that in economics. Psychological determinants of economic behaviors have
been mostly introduced through personality traits (Borghans et al. 2008, Almlund
et al. 2011, Ferguson et al. 2011, Becker et al. 2012, Flinn et al. 2018, Todd and Zhang
2020). The big-five personality traits are quite stable over the lifecycle and therefore
can hardly explain changes in individuals’ decision-making process (Terracciano et
al. 2006; Terracciano et al. 2010, Cobb-Clark and Schurer 2012). Thus, I introduce
motivational types of values à la Schwartz (1992, 2012) as novel determinants of
economic behaviors, which are more volatile than personality traits because of the
impact of life experiences (Lönnqvist et al. 2011, Daniel et al. 2021). Yet, personality
traits and values are related as they look at the same object, individuals, from different
perspectives which are therefore complementary (Caprara et al. 2009, Fischer and
Boer 2015, Parks-Leduc et al. 2015).

Lastly, my results on the consequences of life-changing events relate to three
additional literatures. First, to the literature on the impact of children’s gender on their
parents’ views. Washington (2008) finds that congressmen become more progressive
in their voting after having a daughter. I, instead, find that having a girl as a first child
makes parents more conservative. I show that both results can be reconciled as I find
that tertiary-educated parents become indeed more progressive after having a girl.
This suggests that Washington (2008) captures the effect of having a daughter at the top
of the distribution since congressmen tend to be highly educated; whereas I capture
the average effect. Grinza et al. (2017) argue that, when entering into parenthood,
women shift toward more conservative views.4 I provide additional evidence to this
literature by showing that the effect is all the more important when they have a
daughter and that changes in values are larger for mothers than for fathers.

Second, my work also relates to the literature on the impact of cancer on employ-
ment. Peteet (2000) discusses the relationship between cancer and the meaning of
work, in a context where the loss of occupational identity becomes a source of anxiety
and depression. Moran et al. (2011) show that cancer survivors have lower employ-
ment rates and work fewer hours than other similarly aged adults which can be due
to consequences on life purpose and limitations in the ability to work (Short, Vasey,
and BeLue 2008; Short, Vasey, and Moran 2008; Short et al. 2005, Bradley et al. 2002;
Bradley et al. 2005, i.a.). I add to this literature by providing an underlying mechanism

4Similarly, Bolzendahl and Myers (2004) and Cunningham et al. (2005) find that entry into parenthood
reduces the support for egalitarian roles for women and men in families.
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through which cancer has consequences for employment, hence, through changes in
values.

Third, my results relate to the literature on unemployment scarring as they open
another potential explanation for this phenomenon. Unemployment is known to
have consequences on well-being and health (Clark and Oswald 1994, Knabe et al.
2010, Nordt et al. 2015). Scarring emphasizes the depreciation of human capital and
firm-specific skills as the main driver of future employment (Arulampalam et al. 2001,
Clark et al. 2001, Gregg and Tominey 2005). I show that having ever been unemployed
decreases individualism, thus, if the likelihood to find a job is an increasing function of
individualist values, then my framework would provide a novel mechanism in which
past unemployment could affect future employment through changes in values.

The remainder of the paper proceeds as follows. Section 3.2 presents the theo-
retical framework and emphasizes the role of inter-dependence between values and
consistency. Section 3.3 describes the cohort data, derives values, shows the mapping
of political parties on the two-dimensional value space, and presents the life events
that are used as information shocks in the empirical part. Section 3.4 shows the pres-
ence of spillover effects using instrumental variable regressions. Section 3.5 presents
the simultaneous equations model to identify spillover effects when the information
shock affects both values simultaneously, and then discusses the dynamics between
values in light of the social psychology literature. Section 3.6 concludes.

3.2. Theoretical framework
In this section, I develop a model to illustrate the role of dependent values when
looking at the trade-off between time consistency and group consistency. I proceed
in two steps. First, I describe the baseline model with only one value and show the
consequences of an information shock. Then, I replicate the process in a model with
two values that are correlated across groups. Thus, I discuss the difference with respect
to the single-value model. Lastly, I state the predictions of the model.

3.2.1. Single-value model
Consider an agent with one value at ∈R2.5 The agent belongs to group s ∈ {s, s} which
gather other agents with similar values together.6 The average values within both

5The agent considers her value with respect to the norm, namely, the average value within the reference
population. The reference population can be defined at several levels such as the city, the region,
the country, or more broadly, the shared culture. See Roccas and Sagiv (2010) for the importance of
the cultural context in the value-behavior relation. See, also, Bisin and Verdier (2011) for a survey on
the economics of cultural transmission and Rapport (2014) for a survey on cultural heterogeneity in
cultural anthropology. Hence, values are normalized to the population level, so that the mean value
in the population is equal to zero.

6They can be seen as close people (including relatives, neighbors, colleagues) since individuals’ values
are on average correlated within these relationships. But, in a more general setup, they can be seen
as peers with whom the agent wants to identify in terms of values.
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groups are respectively a and a. Suppose the population is sufficiently large to ensure
anonymity, meaning that any change of value from the agent does not change the
distribution, hence, the average values within both groups. For the remaining of the
paper, I set a > 0 > a.

In any period t , the agent solves the following maximization program in order to
determine her values and the group to which she belongs:

max
at ,st

Ut (at , st ) =−ηa
[at −at−1]2

2
−φa

[
at −a⋆(st )

]2

2
, (3.1)

where a⋆(st ) = {a, a} is the average value a within her group and (ηa ,φa) ∈ (R⋆+)2

are parameters that account for the relative importance of each utility components.7

Components of the utility function are expressed in one-dimension Euclidean squared
distances.

The agent seeks to avoid two psychological costs, namely, time inconsistency and
group dissonance. The former implies that the agent prefers when her today’s values
are close from her yesterday’s values, thus, she suffers from a utility loss the further
her value in period t is from her value in period t −1, i.e. at − at−1. The literature
on social psychology shows that individuals tend to resist changing their attitudes,
beliefs, and values through behaviors such as cognitive inertia, or belief perseverance,
providing empirical evidence of such a component in agent’s utility; see Kunda (1990)
for a review of biased information processing through which people maintain their
beliefs.

The latter psychological cost implies that the agent prefers to hold values that
are close to norms within the group to whom she belongs, hence, having a disutility
the further her value is from the average value within her group, i.e. at −a⋆(st ). The
consistency with the group—to avoid group dissonance—refers to the concept of
conformity warp in the social economics literature, meaning that individuals are
warped away from their optimal behavior, here values, because they have to conform
to the norm; see Burke and Peyton Young (2011) for a survey on the role of social
norms and individual behaviors in presence of norms.

The optimal value satisfies both the time and group consistencies, hence, it is
equal to the weighted average between the agent’s value in previous period and the
average value in her group. It corresponds to the first-order condition that solves the
maximization program (3.1), namely,

at (st ) = ηa at−1 +φa a⋆(st )

ηa +φa
. (3.2)

Thus, the optimal value depends on the group to which the agent decides to belong,
hence, to identify.

7These parameters are assumed to be homogeneous within the population, although they might
differ across groups of individuals. More extensively, the emergence of heterogeneity in the relative
importance of each component would be an interesting point that I leave for future research.
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Suppose that group membership is exogenous, meaning that the agent cannot
identify with another group. Thus, she has an initial value a0 and belongs to a group
with a⋆ as the group-average value. The dynamics of the value at is derived from
equation (3.2) and correspond to

at = a⋆+
(

ηa

ηa +φa

)t

(a0 −a⋆). (3.3)

It is straightforward to show that the value converges toward the average of the group,
i.e. limt→+∞ at = a⋆, at a rate of convergence

lim
t→+∞

∣∣at+1 −a⋆
∣∣

|at −a⋆| = ηa

ηa +φa
< 1.

Thus, leading to Proposition 1. Proof in appendix 3.A.

Proposition 1 (Value convergence) Any individual converges to the average value
within her group and the speed of convergence depends positively on the relative weight
of the group consistency (with respect to the time consistency) in the utility function.

Let allow the agent to freely choose her group.8 She compares both indirect utili-
ties to determine which group she prefers, i.e. Ut (s)−Ut (s). Using the utility function
from the maximization problem (3.1) along with the optimal value in equation (3.2), I
obtain

Ut (s)−Ut (s) =−γa

([
a −at−1

]2 − [
at−1 −a

]2
)

, (3.4)

where γa ≡ ηaφa
2(ηa+φa ) > 0. The agent weakly prefers her group to the other as long as her

indirect utility in this group is greater or equal to the one she would get in the other.
Let ã be the indifference value which is defined as the threshold value in t −1 such

that the agent is indifferent between both groups in period t , i.e. Ut (s)−Ut (s) = 0.
Using equation (3.4), the indifference value is ã = â, where â ≡ (a+a)/2 is the midpoint
value. The midpoint value refers to the middle of the distance between the average
values in both groups and represents the frontier between both groups.9

Figure 3.1 illustrates the indifference value and group membership. In the single-
value model, as long as the value in previous period at−1 is greater (resp. smaller) than
the midpoint value â, the agent prefers to belong to group s (resp. s). In absence of
shocks on her value, the agent converges toward a steady-state value which corre-
sponds to the average value within her group, and the dynamics is given by equation
(3.3). What happens when there is a shock?

If an information shock is sufficiently large, the agent identifies with the other

8I do not consider any uncertainty in the ability to identify with a group neither any direct cost.
Nonetheless, the group consistency corresponds to the psychological, hence indirect, cost of chang-
ing group.

9The anonymity of the agent ensures that the frontier is exogenous.
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Figure 3.1.: Indifference value and group membership

Notes: This figure presents the indifference value ãt−1 which is defined as the threshold value a in t −1
such that the agent is indifferent between both groups. In the single-value model, it corresponds to the
midpoint value â, which is the middle of the distance between the average values in both groups. When
the value a in previous period is lower (resp. higher) than the indifference value, the agent prefers to
identify with the group s (resp. s).

group.10 Suppose the agent belongs to the group s and she is in her steady state which
means that at−1 = a. There is a shock ∆at−1 at the end of the period such that her
value becomes a′

t−1 = at−1 +∆at−1. Thus, it is straightforward that the agent prefers
to keep with her current group s as long as the shock does not push a′

t−1 beyond the
threshold—characterized by the indifference value ã. Otherwise, the agent prefers to
identify with the other group s. This result leads to Proposition 2. Proof in appendix
3.A.

Proposition 2 (Shock existence) For any individual, it always exists an information
shock such that she prefers to identify with the other group.

The single-value model delivers two main results. First, any individual converges
to the average value within her group. The length of time to convergence depends on
two components: the rate of convergence and the distance with the group-average
value. On the one hand, the greater is the ratio ηa/φa , the more costly is the time
inconsistency with respect to the group dissonance, hence, the faster the convergence.
On the other hand, the further the current value is from the group-average value, the
slower the convergence.

Second, it is always possible to find a shock such that an individual starts to
identify with the other group. The shock requires two conditions to be satisfied: its
direction has to be toward the other-group average value and the magnitude has to be
sufficiently large. The magnitude depends on the distance between both groups in
terms of value and the current value of the individual. The larger is the distance, the
greater has to be the shock. When the current value is in a steady state, the magnitude
corresponds to the midpoint distance. Otherwise, the closer she is from the midpoint
value, the smaller has to be the shock.

10Based on constructivist psychology, a shock on values consists of an event that brings new infor-
mation to the agent through an experience (Levitt et al. 2004). This latter challenges the agent by
questioning her sense of independence, her emotions, her self-awareness, hence, all her perceptions
of the meaning of life (i.e. values).
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3.2.2. Two-value model
We aim to understand the difference in terms of values dynamics when there are
two values instead of one. Suppose there are two (motivational types of) values
Vt = (at ,bt ) ∈ R2. Consider the same utility function as before but including the
second value bt . The maximization program of the agent becomes:

max
at ,bt ,st

Ut (at ,bt , st ) =−ηa
[at −at−1]2

2
−φa

[
at −a⋆(st )

]2

2

−ηb
[bt −bt−1]2

2
−φb

[
bt −b⋆(st )

]2

2
,

(3.5)

where v⋆(st ) = {v , v} is the average-group value v ∈ {a,b} and (ηa ,φa ,ηb ,φb) ∈ (R⋆+)4

are parameters that account for the relative importance of each utility components.
The agent seeks to avoid the same psychological costs as before, namely, time incon-
sistency and group dissonance, but on two values instead of one. The optimal values
are identical to the single-value model, hence, the weighted average between the past
value and the average value within the group:

at (st ) = ηa at−1 +φa a⋆(st )

ηa +φa
, and bt (st ) = ηbbt−1 +φbb⋆(st )

ηb +φb
.

Thus, the dynamics of values are also identical to equation (3.3) and Proposition 1
holds. So far, nothing changes with respect to the single-value model although we add
one value.

The difference in this setup arises from the inter-dependence between both values.
There exist two groups, s and s, in which the average values are respectively (a,b)

and (a,b). Since values are standardized in the population, it implies that v and
v have opposite signs. We have set the average value a in both groups such that
a > 0 > a. Thus, the inter-dependence between values is captured by the sign of b (or

equivalently by the sign of b). If b is positive, then both values are positively correlated
in the population. Otherwise, they are negatively correlated.

The inter-dependence between values affects the conditions under which the
agent prefers to change her group. To illustrate this, suppose the agent belongs to
the group s and she is in her steady state such that at−1 = a and bt−1 = b. There is
an information shock on value a at the end of the period, hence, a′

t−1 = a +∆at−1. In
period t , the agent has to choose whether she wants to stay in her group or change for
the other group. Her values depend on this choice. If she decides to stay in her current
group, her indirect utility is

Ut (s) =−γa (∆at−1)2 . (3.6)

Otherwise, she changes her group and gets the following indirect utility:

Ut (s) =−γa
[
a −a −∆at−1

]2 −γb
[
b −b

]2, (3.7)
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Figure 3.2.: Indifference value and inter-dependence between values

Notes: This figure presents the indifference value as a function of the degree of inter-dependence
between values. The x-axis corresponds to the gap between both group averages in terms of value b. As
a −a > 0, it implies that the magnitude of b−b corresponds to the degree of inter-dependence—values
are either positively correlated on the right-hand side of the figure or negatively correlated on the
left-hand side. The y-axis corresponds to the value a. The dash line refers to the indifference value
ã and indicates the frontier of indifference between both groups s and s. The dotted curve shows an
information shock ∆at−1 in two different settings, based on the degree of inter-dependence, which
lead to different group memberships.

where γb ≡ ηbφb
2(ηb+φb ) > 0.

The agent decides to change her group if and only if the information shock drives
her value a′

t−1 beyond the indifference threshold ã, as depicted in figure 3.1. In
this example, the indifference value is derived from equations (3.6) and (3.7) and
corresponds to

ã = â + 1

2γ

(
b −b

)2

a −a
, (3.8)

where γ ≡ γa/γb > 0 and a − a > 0 by definition. When both values are orthogonal,

i.e. b −b = 0, the indifference value corresponds to the one of the single-value model,
namely, â.

Figure 3.2 presents the indifference value as a function of the degree of inter-
dependence between values. The right-hand side of the figure corresponds to cases in
which both values are positively correlated, whereas the left-hand side refers to those
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in which they are negatively correlated. The dashed line represents the indifference
value ã, which is a function of the distance between both group-average values in b,
hence, the inter-dependency.

Starting with the area below the dashed curve, any information shock that shifts
the value a in this area is not sufficiently large to change the agent’s group membership.
Thus, agent’s value a converges back to its steady-state value a, and value b has not
changed meanwhile. Conversely, any information shock that brings the value a above
the indifference value implies a change in the group membership of the agent. As
the agent identifies with the other group, she changes both of her values. In the long
run, she converges toward the average values of the other group, namely, a and b.
Although the value b was not initially affected by the information shock, the agent
has changed her value b to be consistent with the values in her new group. Thus, the
two-value model provides a theoretical framework for the existence of spillover effects
that is based on group consistency.

Proposition 2 holds when there is an additional inter-dependent value, meaning
that it is always possible to find a shock sufficiently large such that she prefers to
identify with the other group. Nonetheless, it leads to Proposition 3.

Proposition 3 (Value relevance) If a value poorly discriminates groups with respect to
the other, then this value is less relevant in the individual’s choice of group membership.

When the gap between groups in terms of value b is large in absolute terms, i.e.∣∣∣b −b
∣∣∣≫ a −a, it indicates that the polarization between both groups in terms of b

is important with respect to the one in terms of a. Thus, the value a is less relevant
for values dynamics as only a very large shock on a can make the agent identify with
the other group. This is due to the fact that the group dissonance with respect to b
generates a psychological cost that can hardly be offset by any other consideration
than keeping up with the current group—except with a large information shock.

3.2.3. Predictions of the model
The theoretical framework provides several predictions about the dynamics of val-
ues. Proposition 1 indicates that, in absence of information shocks, any individual
converges in values toward the values of her group. Proposition 2 predicts that, for
any individual, it is always possible to find an information shock such that the agent
identifies with the other group. The corollary implies that there exist small shocks for
which the individual is only affected in the short run as she does not change group.
Both previous predictions hold when the individual is characterized by two values
that are correlated across groups, hence, inter-dependent. Proposition 3 predicts that
values that discriminate the most between groups are those that are the most relevant
in the choice of the individual about group membership.

The theoretical framework also raises an important issue about considering only
one value at a time. The consistency trade-off in individual’s group membership
depends on the degree of inter-dependence between values across groups. As a result,
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neglecting this inter-dependence leads to underestimating the role of the group in
values dynamics. Thus, the greater the correlation of values across groups, the larger
has the shock to be for the agent to change group.

Lastly, Proposition 4 gives the main prediction of the theoretical framework about
the existence of spillover effects across values.

Proposition 4 (Spillover effect) If two values are inter-dependent, then an informa-
tion shock on one value can trigger a spillover effect on the other value.

When an information shock—due to a life-changing event—on one value is sufficiently
large, the individual identifies with another group, thus, she changes both of her values.
Although the other value was not initially affected, the life-changing event has also
changed this value indirectly through the spillover effect. I turn to empirical analysis
in order to test the existence of spillover effects among values.

3.3. Data

3.3.1. Sample
I use two mature British cohort studies: the National Child Development Study
(NCDS58) is a cohort of individuals born during the same week in March 1958; the
British Cohort Study (BCS70) is composed of those born during the same week in April
1970. Cohort members were born in England, Scotland and Wales.

Both cohorts participated in several interviews at different ages. Figure 3.3 presents
the ages at which cohort members may have been interviewed and the correspond-
ing years. The full circles on the figure indicate interviews from which values can
be derived, thus I will focus on those years for the remaining of the paper. I define
four periods according to the decade in which individuals belong, i.e. their twenties,
thirties, forties, or fifties. For the BCS70 cohort, I refer to period 1 for the interview at
the age of 26, to period 2 for the one at 30, and to period 3 for the one at 42. For the
NCDS58 cohort, periods start at period 2 for the interview at the age of 33, then period
3 corresponds to the one at 42, and period 4 refers to the one at 50.

One of the main issues with cohort studies is attrition. Cohort members do not
participate at every interview and therefore some individuals are either missing at
some interviews or lost definitely at some point. Table 3.1 presents the responses
rates by periods of interest. The second-period interview is the one with the greater
response rate, i.e. 64.1% for the NCDS58 cohort and 59.2% for the BCS70 one. This
latter interview, when BCS70 cohort members are 30, has been conducted at the same
time as the third-period interview for the NCDS58 cohort, when they are 42, so in the
year 2000. Thus, they share the same set of variables.
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Figure 3.3.: Timing of interviews

Notes: This figure presents the timing of interviews for the NCDS58 and BCS70 cohorts. Circles
correspond to interviews and numbers under them indicate the age of cohort members during this
interview. Full circles correspond to interviews for which attitudes can be derived. The horizontal arrow
at the bottom of the figure represents the years.

Table 3.1.: Number of individuals and response rates by periods.

BCS NCDS

Initial 19,006 (100%) 17,885 (100%)

Period 1 9,003 (47.4%)
Period 2 11,261 (59.2%) 11,469 (64.1%)
Period 3 9,841 (51.8%) 11,419 (63.8%)
Period 4 9,790 (54.7%)

All 6,115 (32.2%) 8,107 (45.3%)

Notes: Response rates between parentheses. The last row corre-
sponds to individuals who have been interviewed at all periods.

3.3.2. Motivational types of values
I derive values from individuals’ answers to statements about their attitudes.11 At
each interview, cohort members answer to statements using a 5-level scale (strongly
disagree / disagree / neither agree nor disagree / agree / strongly agree). I attribute
them a score for each statement between -2 and 2 according to the answer.

These statements cover several attitudes and can be grouped into categories (in

11In social psychology, an attitude toward an object—such as a statement—corresponds to emotions,
beliefs, and behaviors toward this particular object.
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alphabetical order): Anti-Racism (AR), Authority (A), Children (C), Environment (E),
Inequality Aversion (IA), Information Technology (IT), Learning (L), Morale (MOR),
Political Cynicism (PC), Work-Ethic (WE), and Working Mother (WM). The full list
of statements are reported in appendix 3.B. Some examples of statements are the
following:

(A2) For some crimes the death penalty is the most appropriate sentence;

(MOR3) Couples who have children should not separate;

(PC1) None of the political parties would do anything to benefit me;

(WE1) Having almost any job is better than being unemployed.

I compute the average score within each attitude category for each individual at each
period. Thus, each individual has a score for each attitude in each period. Then, I
standardize each attitude score at the cohort and period level. Thus, each individual
belongs to a cohort and has, for each period, a standardized score for each attitude
that is relative to her cohort in a given period.

Nonetheless, the number of available statements depends on the cohort and the
period. Table 3.2 summarizes the number of available statements at each interview.
Thus, interviews do not necessarily share the same set of statements, except when the
BCS70 cohort is 30 and the NCDS58 cohort is 42 because interviews were performed
using the same questionnaires.

I derive motivational types of values from these attitude scores. I focus on the

Table 3.2.: Number of available statements at each interview

BCS70 NCDS58

Attitude 26 30 42 33 42 50

Authority 4 6 3 6 6 3
Anti-Racism 5 2 5 5 3
Children 4 2 2 4
Environment 3 2 3 3 3
Inequality Aversion 1 7 5 7 7 3
Info. Techno. 4 4
Learning 4 4
Morale 3 6 3 6 6 3
Political Cynicism 3 3 3 3 3 3
Work Ethic 2 3 3 3 3 3
Working Mother 5 2 5

Notes: This table presents the number of available statements in each attitudes at
each age for the NCDS58 and BCS70 cohorts. Details on statements are reported
in the appendix, see tables 3.8, 3.9 and 3.10 in appendix 3.B.
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Figure 3.4.: Eigenvectors of the two first principal components

Notes: This figure presents the eigenvectors of the two first principal components. Details on the
eigenvectors are available in tables 3.11 and 3.12, respectively for the BCS70 and NCDS58 cohorts.
Attitudes are Authority (A), Inequality Aversion (IA), Morale (MOR), Political Cynicism (PC) and Work
Ethic (WE).

five attitudes that are available in all interviews in order to have the same baseline for
each period of both cohorts. These attitudes are Authority (A), Inequality Aversion
(IA), Morale (MOR), Political Cynicism (PC), and Work Ethic (WE).

I use a Principal Component Analysis (PCA) to transform the 5-dimension atti-
tudes into the two-dimension motivational types of values. PCA increases the inter-
pretability of vectors while minimizing the information loss. By focusing on the two
first components, which are orthogonal by the construction of the PCA, I can interpret
them as the two main values that discriminate and, therefore, characterize individuals
in their attitudes.

The other principal components act as residuals to some extent. Although they
might be incorporated into the analysis, Proposition 3 states that a value needs to
be sufficiently discriminatory between groups in order to be relevant in the group
membership decision. The two first principal components capture more than 50%
of the explained variance in attitudes, which makes the discriminatory power of the
other principal components less relevant.

I perform PCA at the cohort and period level. Figure 3.4 presents the eigenvectors
of the two first principal components. Links between attitudes are fairly stable across
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cohorts and periods. These principal components explain more than 50% of the
variance in attitudes. I interpret both of them as the two-dimensional structure of
universal motivational types of values, as introduced by Schwartz (1992, 2012)—see
figure 3.9 in the appendix.

Focusing on the first principal component (PC1), the x-axis directions of vectors
highlight attitudes that characterize conservatism which is the preference for stability,
security, tradition, and conformity. In the data, they reflect a taste for attitudes about
Authority, Morale, and Work Ethic. Thus, the dimension that discriminates the most
between individuals is conservatism (versus progressivism). The second principal
component (PC2) is orthogonal to the previous dimension of values at the cohort-
period level. Focusing on the y-axis directions of vectors, they indicate attitudes
that characterize collectivism. This motivational type of values refers to the care and
concern about others, reflecting universalism and benevolence. In the data, this value
is associated with attitudes toward Political Cynicism and aversion for Inequality and
Work Ethic. Therefore, the second discriminatory dimension between individuals is
collectivism (versus individualism).12

I make a projection of both principal components for all individuals at each period.
Thus, each cohort member has a Conservatism score (Cons) and a Collectivism score
(Coll ) at each period. By construction, both scores are standardized at the cohort-
period level and orthogonal. Thus, the values are not inter-dependent per se. The inter-
dependency arises with socio-economic characteristics—such as gender, education,
etc.—once they are introduced as control variables. These covariates capture several
dimensions of groups to which individuals identify, hence, it creates inter-dependency
between values as they are correlated among groups.

3.3.3. Groups mapping using political vote
In my theoretical framework, the agent belongs to a group and the spillover effect
occurs once the agent identifies with another group. Defining groups is therefore
crucial to understand spillover effects as we expect individuals to change groups along
with their values. So far, a group can be interpreted as composed of peers with whom
the agent identifies in terms of values. One can think about those peers as close people
such as relatives, neighbors, or colleagues; since we tend to share values with them.
Nonetheless, most of the time, individuals cannot freely break off all ties with those
latter as there may be direct costs. These direct costs thwart the identification of
changes in group membership as they introduce noise through bonds. Thus, I cannot
rely on peers to define groups.

An alternative proxy for groups is political vote. There is no direct cost in voting
for one party or another at the general election, conditional on voting. In addition,
political parties reflect part of individuals’ values in the sense that the agent decides
to identify with one party with respect to others when voting.

12In the terms of Schwartz (1992), both dimensions are respectively named conservation (versus
openness-to-change) and self-transcendence (versus self-enhancement).
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Figure 3.5.: Average values according to political vote

Notes: This figure presents the mapping of average scores in conservatism and collectivism according
to political voting in General Elections (GE). Political parties are (in alphabetical order): Conservative
(Con), Green (Grn), Labour (Lab), Liberal Democrat (LD), and UK Independence Party (UKIP). Other
encompasses all other parties, blank votes and abstention.

Figure 3.5 presents a mapping of values of the average voters for each main po-
litical party at the closest general election (GE); see table 3.13 in appendix 3.D for
the shares of vote in both cohorts. The bottom-left panel represents the mapping of
values in the 1987 General Election for which only the NCDS58 cohort voted at age
33. Positioning of the two main UK political parties is consistent: Labour (Lab) voters
are progressive and collectivist, whereas Conservative (Con) voters are conservative
and individualist. The Liberal Democrats (LD) provides an in-between the Labour
and Conservative parties.13 Other encompasses all other parties, blank votes, and
abstention. The top-left and bottom-mid panels correspond to the 1997 General
Election. The Green party (Grn) emerged and attracted voters with progressive and
collective values. The overall structure of values and voting is stable across cohorts.
The top-mid panel shows the rise of the far-right party UKIP for the 2001 General
Election. As the formation of political parties is endogenous, it is unsurprising that
it emerged in an area where there was no political supply. Both right panels depict

13Note that the Liberal Democrats party only appeared in 1988 as the merge of the SDP–Liberal Alliance
that was running into general elections in 1987. For the ease of exposition, I refer to the SDP–Liberal
Alliance in 1987 as the Liberal Democrats.
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the political mapping for the 2010 general election. The average political voters of the
BCS70 cohort are more spread along the collectivism axis, while those in the older
cohort are rather spread on the conservatism axis.

Positionings of political parties relative to each other are consistent—over time
and across cohorts—on the two-dimensional values’ space. Thus, I consider the
political vote of individuals as a proxy of their group membership in the remaining of
the empirical analysis. This proxy helps understand how individuals start to identify
with other groups after life-changing events.

3.3.4. Life-changing events
We are interested in life events that generate information shocks on conservatism
(Cons) or collectivism (Col l ) in order to show whether there exist spillover effects or
not. The type of life events that I have to consider to test this hypothesis requires two
properties: exogeneity and non-reversibility. On the one hand, the life event has to
be exogenous so that values in the previous period do not influence the likelihood
that the life event occurs. On the other hand, the life event has to be non-reversible.
Otherwise, the probability to reverse the event is likely to be endogenous which would
bias the estimate of individual’s values at the time of interviews.14

In this regard, I focus on two life events that satisfy both properties, namely, to
have ever had cancer and to have a girl as first child conditional on having a baby.
The former life event is exogenous in the sense that values, such as conservation and
collectivism, do not affect the probability to have cancer—excluding individuals with
lung cancer. It is also non-reversible as I compare individuals who have ever had
cancer with respect to those who never had one. I set the focus on the information
shock related to the fact that people have known they have cancer, not on the illness
per se as someone might have one without knowing it. Note that for the older cohort
at age 50, there may be a bias when considering the effect of this life event on values.
As people turn 50, they expect that their health condition will deteriorate in the
coming years, thus, they may anticipate such a life event and change their values
beforehand. This potential mechanism would bias my estimate toward zero as the
control group—those who did not get cancer yet—anticipate and shift their values in
the same direction as those who have been treated. Therefore, for this cohort at that
age, my approach is likely to provide a lower bound estimate of the effect of having
ever had cancer on values.

For the latter life event, I consider a sub-sample that only contains individuals
who have at least one baby, hence, I compare those who had a girl as a first child
with those who got a boy. Thus, the life event is exogenous to values because the
probabilities of child’s sex at birth are fifty-fifty, considering that sex-selective abortion

14Note that life events that provide temporary shocks are also interesting to study. Especially if a
temporary shock leads to a change in groups. In the absence of reverse shock, both—time and
group—consistencies would prevent the individual to come back to her previous group’s values.
Thus, a sufficiently large temporary shock can have long-run consequences on individuals’ values.
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is very rare in the UK.15 Once the baby is born, the life event is non-reversible because
it has occurred and remains forever. I do not also consider adopted children because
the sex may be decided by parents and therefore linked to values and preferences
(Dahl and Moretti 2008). I also exclude stillborn babies because the socialization of
parents with the baby does not occur.16

I only focus on the first child as fertility decisions for following children might
be linked to the sex of the eldest child and values, e.g. a preference for diversity in
children’s birth sex. Moreover, some parents may have a boy as their first child and a
girl thereafter. Some changes in values may be specific to having a girl even though
she is not the first baby. Thus, this is likely to produce a lower-bound estimate and
also to reduce the statistical power of effects of this life event on values.

Lastly, I study the role of unemployment on values as it is a sizeable information
shock in individuals’ life. Nonetheless, I cannot use it as a life event to show the
existence of spillover effects among values because it does not satisfy both properties.
First, individuals change their activity status quite often and, therefore, the effect of
unemployment on values is all the time affected by these changes in status. Second,
the likelihood to be unemployed is clearly endogenous to values. For instance, one
might argue that individuals with high work ethic, hence high conservatism and high
individualism, have a lower probability to be unemployed as they are less likely to quit
their job with respect to people with low work ethic.

3.3.5. Variables and summary statistics
For life events, I focus on three of them: to have had a girl as a first child, to have ever
had cancer, and to have ever been unemployed. Gi r l F i r st is a dummy variable that
equals one if the sex of the first child is female, and zero if it is a male. GotC ancer
is also a dummy variable that equals one if the individual has ever had cancer by
the time of the interview. BeenUnemp is a dummy variable that equals one if the
individual has ever been unemployed at least one month by the time of the interview.
Activity status is derived from the full activity histories to the nearest month since
cohort members are 16 years old. These data are available for all cohort members
until the last interview they have participated in. When individuals were missing in
previous interviews, interviewers asked them about their activities during the period
until then.

I consider several socio-economic characteristics as control variables that will
introduce the inter-dependency between values. Among them, I use the sex at birth of
cohort members and their level of education based on the highest academic qualifica-
tion they obtained. Femal e is a dummy variable that equals one if the cohort member

15Dubuc and Coleman (2007) argue that sex-selective abortion occurs among mothers born in India
and living in Britain. They show that sex ratios at birth have always been one point lower for Asian
groups in England and Wales before 1990. Although this issue raises several social and economic
concerns, it does not statistically affect my results as they represent a minority in the data.

16Note that this tragic life event could also be considered as a potential life event that would deeply
affect values.
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Table 3.3.: Summary statistics

NCDS58 - N = 30,552 BCS70 - N = 27,906

Variable Mean SD Min Max NA Mean SD Min Max NA

Period 1 - Twenties 0.31 0.46 0 1 0
Period 2 - Thirties 0.35 0.48 0 1 0 0.40 0.49 0 1 0
Period 3 - Forties 0.37 0.48 0 1 0 0.29 0.45 0 1 0
Period 4 - Fifties 0.28 0.45 0 1 0
Female 0.51 0.50 0 1 0 0.53 0.50 0 1 0
Education - Primary 0.62 0.49 0 1 0 0.52 0.50 0 1 0
Education - Secondary 0.19 0.39 0 1 0 0.19 0.39 0 1 0
Education - Tertiary 0.20 0.40 0 1 0 0.29 0.46 0 1 0
Girl First 0.49 0.50 0 1 7199 0.48 0.50 0 1 14789
Got Cancer 0.03 0.16 0 1 0 0.01 0.12 0 1 0
Been Unemployed 0.34 0.48 0 1 0 0.21 0.41 0 1 0

Notes: This table presents the descriptive statistics of variables used in the study. Values and attitudes are not
displayed in this table as they are standardized.

is born as a female. I regroup education levels into three categories that characterize
primary, secondary, and tertiary education levels (E duc).

Table 3.3 presents the descriptive statistics for the NCDS58 and BCS70 cohorts.
Both cohorts contain respectively 30,552 and 27,906 observations. Period variables
corresponds to dummy variables to determine the decade in which individuals are.

3.4. Empirical evidence
The empirical work aims to investigate the presence of spillover effects across values
and how they behave. I proceed in several steps. First, I investigate the effect of both
exogenous life events, which characterize the information shocks, on conservatism,
collectivism, and group membership, but independently. I observe that only conser-
vatism is affected. Second, I show the presence of spillover effects on collectivism
by instrumenting conservative values with the life event. Third, I raise the issue of
the two-sided effect in the case of unemployment as unemployment does affect both
values at the same time, hence, the identification using instrumental variables does
not hold in this setting.

3.4.1. Effect of life events on values
I estimate independently with OLS the effect of the life event z ∈ Z = {GotC ancer ,
Gi r l F i r st , BeenUnemp} on value v ∈V = {Cons, Coll } for an individual i in period
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Table 3.4.: Effect of life events on values

Linear regression - OLS

GirlFirst GotCancer BeenUnemp

(Cons) (Coll) (Cons) (Coll) (Cons) (Coll)

Life event 0.03∗∗ 0.00 0.09∗∗∗ 0.02 0.02∗ 0.18∗∗∗

(0.01) (0.01) (0.03) (0.03) (0.01) (0.01)
Valuet−1 0.54∗∗∗ 0.49∗∗∗ 0.56∗∗∗ 0.50∗∗∗ 0.56∗∗∗ 0.49∗∗∗

(0.01) (0.01) (0.00) (0.00) (0.00) (0.00)

R2 0.37 0.26 0.39 0.27 0.39 0.27
Adj. R2 0.37 0.26 0.39 0.27 0.39 0.27
Num. obs. 23354 23354 32885 32885 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control variables
include gender, education (primary, secondary, tertiary), cohort fixed effects and period fixed effects.
Male in the NCDS cohort in his forties with primary education as the reference group. GirlFirst and
GotCancer are the life events. In GirlFirst regressions, parents who have had a boy as a first child are the
reference group. In GotCancer regressions, individuals who never had a cancer are the reference group.
In BeenUnemp, individuals who have never been unemployed are the reference group. Table 3.14 in the
appendix presents all the coefficients.

t with the following equation:

vi t =α+β× zi t +η× vi ,t−1 +Xiδ+ui t (3.9)

where X are control variables including gender, education, along with period and
cohort fixed effects.

Table 3.4 summarizes the coefficients. For both life events, having a girl as a first
child and having ever had cancer, the coefficients are positive and significant in both
(Cons) columns; while they are not significant in (Coll) ones. Parents who have had a
girl as a first child, instead of a boy, tend to hold more conservative values, about 0.03
standard deviation, without any statistical difference in their collectivism. Individuals
who have ever had cancer seem to be more conservative, by 0.09 standard deviation,
although they do not differ from others in terms of collectivism versus individualism.
For having ever been unemployed, the associated coefficients are both significant and
positive. Individuals who have ever been unemployed tend to be more conservative
and collectivist, by respectively 0.02 and 0.18 standard deviation.

Coefficients associated with the lag of the value lie around 0.55 standard devi-
ation for conservatism and around 0.49 standard deviation for collectivism. This
pattern indicates that conservative values are more correlated over periods than col-
lectivist values. In terms of the theoretical framework, it provides evidence that time
consistency may be more important for conservatism with respect to collectivism.
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Table 3.5.: Effect of values change on the group membership

Multinomial logit - Dep. var.: Vote

(Con) (Grn) (Lab) (LD) (UKIP)

∆Const −0.06∗∗∗ −0.19∗∗∗ −0.17∗∗∗ −0.10∗∗∗ 0.26∗∗∗

(0.02) (0.06) (0.02) (0.02) (0.05)
∆Collt −0.37∗∗∗ 0.17∗∗∗ −0.14∗∗∗ −0.06∗∗ −0.01

(0.02) (0.06) (0.02) (0.02) (0.05)
Const−1 −0.03 −0.39∗∗∗ −0.23∗∗∗ −0.23∗∗∗ 0.23∗∗∗

(0.02) (0.05) (0.02) (0.02) (0.05)
Collt−1 −0.69∗∗∗ 0.21∗∗∗ −0.05∗∗∗ −0.08∗∗∗ −0.03

(0.02) (0.06) (0.02) (0.02) (0.06)
Votet−1 2.25∗∗∗ 3.26∗∗∗ 2.69∗∗∗ 2.20∗∗∗ 3.07∗∗∗

(0.05) (0.23) (0.06) (0.04) (0.42)

Num. obs. 32885 32885 32885 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control variables include
gender, education (primary, secondary, tertiary), cohort fixed effects and period fixed effects. Male in
the NCDS cohort in his forties with primary education as the reference group. GirlFirst and GotCancer
are the life events. In GirlFirst regressions, parents who have had a boy as a first child are the reference
group. In GotCancer regressions, individuals who never had a cancer are the reference group. The baseline
outcome of the multinomial logistic regression is the vote for Other (encompassing all other parties, blank
votes, and abstention). Votet−1 corresponds to the effect of having voted for the same party in the previous
period. Table 3.16 and 3.17 in the appendix present all the coefficients for both life events.

3.4.2. Values change and group membership
As we observe that people affected by life-changing events tend to hold different
values, we, hence, look at their likelihood to change their group membership. Let ps

be the probability to vote for a political party s ∈ {Con, Gr n, Lab, LD, U K I P }. Thus,
we can estimate these probabilities relative to the probability to vote for the Other
category pO—which encompasses all other parties, blank votes, and abstention. I
estimate the following multinomial logistic regression:

log

(
ps

pO

)
=πs +φ1s∆Const +φ2s∆Col lt +η1sConst−1 +η2sCol lt−1 +γs X , (3.10)

where ∆vt ≡ vt − vt−1 are the changes in conservatism and collectivism, which are
conditional on individuals’ values in previous period, i.e. Const−1 and Collt−1, and
also conditional on the political party for which the individual voted at the previous
general election. The latter variable is included in control variables X along with
gender, education, cohort and period fixed effects.

Table 3.5 summarizes the coefficients. These coefficients provide the log odds of
voting for the political party (s) relative to the baseline outcome (voting for Other ).
The signs of those coefficients have to be compared with the relative position of
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political parties with respect to Other category, as depicted in figure 3.5.
To derive the effect of values’ changes on the odds of voting for one party with

respect to another one, we take the exponential of the difference between both co-
efficients. For instance, a one-standard-deviation increase in conservatism raises
the odds to vote for the Conservatives with respect to the Labour party by 12%, but
it also reduces the odds to vote for the Conservatives with respect to UKIP by 27%.
Similarly, a one-standard-deviation increase in collectivism raises the odds to vote for
the Labour party with respect to its historical rival by 26%.17

Changes in values are associated with changes in the likelihood to vote for the
political parties, hence, with changes in the probability to identify with a new group.
An increase in conservative values is associated with a rise in the probability to vote
for right-wing and far-right parties, while an increase in collectivist values relates to
individuals being more likely to vote for left-wing parties.

3.4.3. Spillover effects
To test the existence of spillover effects, I estimate instrumental variable (IV) re-
gressions using two-stage least squares (2SLS). I assume that the information shock
associated to the life event (z) affects the conservative value (Cons) but not the col-
lectivism (Coll ). Thus, by instrumenting Const with z—conditional on Const−1—in
a first stage, I am able to test whether there is spillover effect in the second stage in
which I regress Col lt on the predicted Const —conditional on Collt−1. The two stages
of the 2SLS estimate can be written as:

Consi t =α1 +β1 × zi t +η1 ×Consi ,t−1 +Xiδ1 +εi t , (IV - Stage 1)

Colli t =α2 +β2 ×�Consi t +η2 ×Colli ,t−1 +Xiδ2 +ui t , (IV - Stage 2)

where �Cons are the predicted Cons and X are control variables including gender,
education, along with period and cohort fixed effects.

Table 3.6 summarizes the coefficients for the IV regressions. In both first-stage
regressions, the information shock on conservatism due to the life event is positive
and significant. To have a girl instead of a boy as a first child increases conservatism
by 0.03 standard deviation, while to have ever had cancer raises conservatism by 0.09
standard deviation.

In both second-stage regressions, the spillover effect is negative and significant.
For the first life event, a one-standard-deviation increase in conservatism decreases
collectivism by 0.32 standard deviation; while an increase of the same magnitude for
the second life event also reduces collectivism by 0.34 standard deviation. As the values
associated with collectivism decrease, it means that those related to individualism
increase.

17These coefficients are obtained by taking the exponential of the difference between both associated
coefficients, respectively, exp(−0.06− (−0.17)) = 1.12, exp(−0.06− 0.26) = 0.73 and exp(−0.14−
(−0.37)) = 1.26.
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Table 3.6.: IV Estimate of the spillover effect

IV regression - 2SLS

GirlFirst GotCancer

(Cons) (Coll) (Cons) (Coll)

Life event 0.03∗∗ 0.09∗∗∗

(0.01) (0.03)�Const −0.32∗∗∗ −0.34∗∗∗

(0.01) (0.01)
Valuet−1 0.54∗∗∗ 0.48∗∗∗ 0.56∗∗∗ 0.49∗∗∗

(0.01) (0.01) (0.00) (0.00)

R2 0.37 0.30 0.39 0.31
Adj. R2 0.37 0.30 0.39 0.31
Num. obs. 23354 23354 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control
variables include gender, education (primary, secondary, tertiary), cohort fixed effects
and period fixed effects. Male in the NCDS cohort in his forties with primary education as
the reference group. GirlFirst and GotCancer are the life events. In GirlFirst regressions,
parents who have had a boy as a first child are the reference group. In GotCancer
regressions, individuals who never had a cancer are the reference group. Table 3.15 in
the appendix presents all the coefficients.

Both exogenous and irreversible life-changing events show that values changes
through spillover effects. In my theoretical framework, I argue that those latter are
due to a change in the group membership. To validate such a mechanism, I use the
first-stage IV regression within a second-stage IV multinomial logistic regression to
estimate the probability to vote for a political party. Thus, the second stage can be
written as

log

(
ps

pO

)
=π′

s +βs ×�Consi t +γs X , (3.11)

where �Cons are the predicted Cons from the first-stage IV regression, and X are
control variables including the vote in the previous general election, gender, education,
cohort and period fixed effects.

Table 3.7 summarizes the coefficients for the second-stage IV multinomial logistic
regression. The top panel corresponds to the estimate of the relative probability to
vote for each political party when the conservative values are instrumented with the
Gi r l F i r st life event, whereas the bottom panel refers to the same estimate when the
conservative values are instrumented with the GotC ancer life event.

Coefficients are fairly similar across both life events indicating that they have
similar effects on the probability to vote for one political party or another. A notable
exception is the �Cons in the Conservatives column (Con) that is positive but not
significant in the column (Con) for the first life event, while it is significant for the
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Table 3.7.: IV Estimate of the group membership

IV regression - GirlFirst - Multinomial logit - Dep. var.: Vote

(Con) (Grn) (Lab) (LD) (UKIP)�Const 0.01 −0.85∗∗∗ −0.27∗∗∗ −0.34∗∗∗ 0.18∗

(0.03) (0.10) (0.03) (0.04) (0.09)
Votet−1 2.56∗∗∗ 3.75∗∗∗ 2.73∗∗∗ 2.19∗∗∗ 3.25∗∗∗

(0.05) (0.31) (0.08) (0.05) (0.49)

Num. obs. 23354 23354 23354 23354 23354

IV regression - GotCancer - Multinomial logit - Dep. var.: Vote

(Con) (Grn) (Lab) (LD) (UKIP)�Const 0.08∗∗∗ −0.67∗∗∗ −0.24∗∗∗ −0.32∗∗∗ 0.19∗∗

(0.03) (0.07) (0.02) (0.03) (0.07)
Votet−1 2.56∗∗∗ 3.31∗∗∗ 2.71∗∗∗ 2.21∗∗∗ 3.06∗∗∗

(0.04) (0.23) (0.06) (0.04) (0.42)

Num. obs. 32885 32885 32885 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control variables include
gender, education (primary, secondary, tertiary), cohort fixed effects and period fixed effects. Male in
the NCDS cohort in his forties with primary education as the reference group. GirlFirst and GotCancer
are the life events. In GirlFirst regressions, parents who have had a boy as a first child are the reference
group. In GotCancer regressions, individuals who never had a cancer are the reference group. The baseline
outcome of the multinomial logistic regression is the vote for Other (encompassing all other parties, blank
votes, and abstention). Votet−1 corresponds to the effect of having voted for the same party in the previous
period. Table 3.16 and 3.17 in the appendix present all the coefficients for both life events.

second life event. Changes in voting behavior due to changes in values instrumented
by life-changing events are consistent with the positioning of political parties in the
two-dimensional value space depicted in figure 3.5 which provides empirical evidence
of the group membership as the underlying mechanism in explaining the existence of
spillover effects.

Both exogenous and irreversible life events show that spillover effects account
for a third of the information shock. Nonetheless, the identification relies on the
assumption that the information shock, associated with the life event, does not directly
affect collectivism, i.e. Coll ⊥ z. This assumption is likely to be too strong, even for
those life events.

3.5. Simultaneous equations model
The identification of the spillover effect in the latter estimates relies on the exclusion
restriction that assumes that the information shock characterized by the life event
affects only one value. This assumption does not hold for any information shock that
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would have a two-sided effect, that is, would affect both values at the same time. Thus,
I turn to simultaneous equations model which provides less restrictive assumptions
for identification.

3.5.1. Empirical specification
To generalize the role of inter-dependency between values, I test the presence of
spillover effects in a context where informational shocks can change both values. I
consider a Simultaneous Equations Model (SEM) in which individuals’ values are
jointly determined, also determined by their own previous values and related to
individual characteristics. Each observation consists of an individual i observed in
period t . With two values, the structural form of the SEM can be written in matrix
notation as

Vi ,tΓ= zi ,tΘ+Vi ,t−1H +Xi B +Ui ,t (3.12)

where Vi ,t =
[
Const Collt

]
is the matrix of dependent values in period t ; Γ=

(
1 −γ1

2
−γ2

1 1

)
describes the relation between values; z is a dummy vector which indicates whether

the life event Z occurred; Θ=
(
θ1

θ2

)
captures the effect of the life event on each value;

H =
(
η1 0
0 η2

)
describes the relation between a value in period t and this same value

in period t −1; X are the individual characteristics vector including the intercept; B
corresponds to all coefficients that are associated to X ; and U is a matrix of the error
terms.

Multiplying equation (3.12) by the inverse of the Γ matrix leads to the reduced
form of the SEM such as

Vi ,t = zi ,tΦ+Vi ,t−1Ψ+XiΠ+ϵi ,t , (3.13)

where Φ=ΘΓ−1, Ψ= HΓ−1, Π= BΓ−1, and ϵ=UΓ−1.
Identification. The rank condition is satisfied for both equations because the

number of excluded endogenous variables in the reduced form, i.e. either Const or
Col lt , is equal to the number of excluded exogenous variables in the structural form,
i.e. either Collt−1 or Const−1. Thus, the SEM can be identified.

The identification relies on the assumption that Const−1 does not affect Collt and
that Col lt−1 does not affect Const . As I suppose that values are permanently adjusted
over time in order to have consistent values, it implies that, for instance, any change in
Col lt−1 can affect Const only through Const−1. In addition, the order condition is also
satisfied for both equations because the number of excluded exogenous variables, i.e.
Const−1 and Collt−1, is also equal to the number of included endogenous variables,
i.e. Const and Collt . Therefore, the SEM is exactly identified.

In the SEM, the identification assumption requires that one value is not directly
affected by the lag of the other value. Thus, this assumption is less restrictive compared
to the one in the IV approach in section 3.4.3 for which the information shock had to
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only affect one value and not the other.
Decomposition of the total effect. From the reduced form equation (3.13), it is

possible to decompose the total effect of the life event z on value v ∈ V = {v,−v} as
the sum of a direct effect (information shock) and an indirect effect (spillover effect),
namely,

φv = γ̃v
v ×θv︸ ︷︷ ︸

Direct effect

+ γ̃−v
v ×θ−v︸ ︷︷ ︸

Indirect effect

, (3.14)

where φv is the total effect of the life event Z on value v , γ̃v
v is the element on the

diagonal of Γ−1 associated to the value v , γ̃−v
v is the off-diagonal element of Γ−1 on the

same column, while θv and θ−v are respectively the information shocks associated to
the life event Z on values v and −v from the structural form.

Estimation method. I use a 2SLS estimation method to estimate the SEM. Thus, I
instrument the endogenous variables of each equation with all exogenous variables
from all equations. In a first step, I estimate the reduced form in equation (3.13) and
obtain the predicted values, i.e. �Cons t and �Col l t .

In a second step, I estimate the structural form in equation (3.12) in which I
replace the endogenous variables with the predicted values obtained in the first step.
Thus, I estimate the following system of equations:

Ṽi ,tΓ= zi ,tΘ+Vi ,t−1H +Xi B +Ui ,t

where Ṽi ,t =
[
vt −v̂t

]
in which vt is the dependent value and −v̂t encompasses the

predictions of the endogenous value from the first step estimate. The 2SLS estimates
of the simultaneous equations model for all the life events, which are analyzed below,
are available in Appendix 3.E.

3.5.2. Decomposing the total effect
Figure 3.6 decomposes the total effect of each life-changing events on values between
the information shock (direct effect) and the spillover effect (indirect effect). Having a
girl as a first child directly increases conservative values by 0.03 standard deviation
and collectivism by 0.01 standard deviation. Due to the consistency of values, about
14% of the increase in conservatism is amplified by the raise in collectivism that has
a positive impact on conservatism. Meanwhile, the increase in conservatism totally
offsets the increase in collectivism, leading to a total effect that is negative although
close to zero. Thus, due to the consistency of values and therefore the offsetting effect,
collectivism does not increase when an individual gets a girl as a first child rather than
a boy, while conservative values do increase.

Looking at heterogeneity across parents that are affected by this life event delivers
two results (see figure 3.10 and 3.11 in appendix 3.E). First, for both, mothers and
fathers, the direct effects go in the same direction—conservatism and collectivism—
but they are more pronounced for mothers. For fathers, the negative spillover effect
on collectivism offsets the positive information shock which leads to an increase in
individualism. Second, splitting parents according to their education level shows that
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Figure 3.6.: Decomposition of the effect of life-changing events on values

Notes: This figure presents the decomposition of the total effect of each life-changing event on both
values, Conservatism and Collectivism. The magnitude of effects is expressed in standard deviation.
Decompositions are respectively derived from tables 3.21, 3.22 and 3.23.

those with secondary education are the most affected. The effect of having a girl as
a first child on tertiary-educated parents generates more progressive values which
is consistent with Washington (2008) results showing that congresspersons, hence,
mostly highly educated men, become more progressive in their voting after having a
daughter.

Having ever had cancer directly increases both conservatism and collectivism by
0.05 standard deviation. Due to values consistency, the increase in collectivism also
increases conservative values through the spillover effect by 0.02 standard deviation,
which represents almost a fourth of the total effect on conservatism. Meanwhile, part
of the effect on collectivism is offset by the spillover effect of the life event through
conservatism. As conservatism raises, it also decreases collectivism by 0.02 standard
deviation which corresponds to 38% of the direct effect. Thus, without the consistency
of values, the increase in collectivism would have been 38% much larger.

One may be concerned by the NCDS58 cohort at age 50 as they are likely to
anticipate sickness, thus, changing their values. Excluding the NCDS58 cohort at age
50 provides very similar results with respect to the full sample, whereas considering
exclusively this cohort at that age shows that the direct effect on conservatism is four
times larger with respect to the baseline specification (see figure 3.12 in appendix
3.E). Interestingly, the direct effect on collectivism is much closer to zero. Thus, those
who have had cancer at age 50 are not different from those who have not had one.
Such an effect may be due to the anticipation of the sickness of the whole cohort
at that age as they will rely more on others, hence, they increase their collectivist
values. Nonetheless, the total effect on collectivism is positive—about 0.1 standard
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deviation—which is mostly due to the positive spillover effect on collectivism. I also
provide these estimates by focusing only on individuals who have never had cancer
in the previous period (see figure 3.13 in appendix 3.E). Although the direct effect on
collectivism is larger, qualitative results hold.

Focusing on the third panel, those who have ever been unemployed experience
a direct decline in conservatism, i.e. an increase in progressivism, by 0.07 standard
deviation and a direct increase in collectivism by 0.11 standard deviation. The spillover
effect of the decline in conservatism increases collectivist values by 0.02 standard
deviation. Thus, collectivism raises by 22% due to the spillover effect. Meanwhile,
the increase in collectivism generates a positive spillover effect on conservative val-
ues which offsets half of the direct raise in progressivism. As a result, the increase
in conservatism is dampened by the spillover effect whereas collectivism increases
substantively.18

One may be concerned by the current employment status that would be the
driving factor for the effect of having ever been unemployed on values. I estimate
the SEM using two subsamples (see figure 3.14 in appendix 3.E). First, I remove
unemployed individuals at the time of the interview, then, I remove those out-of-work
(unemployed and inactive). Both estimates do not differ with respect to the full sample
one.

3.5.3. Spillover effects’ dynamics
The intensity of inter-dependence between values drives the magnitude of the spillover
effects of life events on values. In the SEM, the matrix Γ captures the relation between
values within the structural form. Once we consider the estimated reduced form for
the decomposition, the spillover effects appear through Γ−1. For instance, in the case
of the girl-first life event, the Γ matrix corresponds to

Γ=
(

1 0.39
−0.31 1

)
=⇒ Γ−1 =

(
0.89 −0.35
0.28 0.89

)
.

For both other life events, the coefficients in the matrices Γ are very close to these
ones which indicates that spillover effects do not depend on life events but are rather
inherent.19 Thus, the effect of the life event Z on values is derived from the matrix
product of Θ= (

θCons θCol l
)

and the propagation matrix Γ−1 that accounts for direct

18In the extension of the theoretical framework in appendix 3.F, I show that there is a bias when
measuring the effect of an endogenous life event—such as unemployment—on values and I derive
its expression. The bias does not affect the relative shares of the total effect that are due to the direct
and spillover effects, nor the sign of the latter. However, the bias may affect the magnitude of the
effect. In an extreme case of endogeneity of unemployment to values, the magnitudes have to be
multiplied by a factor of 2/5, whereas feasible scenarii are likely to lie with a scale factor ranging
from 1 (no endogeneity) to 2/3.

19See tables 3.19 and 3.20 in the appendix from which the Γmatrix can be derived. For the got-cancer

life event, Γ=
(

1 0.37
−0.34 1

)
. For the been-unmployed life event, Γ=

(
1 0.37

−0.33 1

)
.
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Figure 3.7.: Dynamics between values

Notes: This figure presents the phase plane of the homogeneous system of first-order linear differential
equations that describes the relationship between conservatism (versus progressivism) and collectivism
(versus individualism) values. Green arrows decompose the direct effect and the indirect effect, i.e.
spillover effect, due to a one standard deviation increase in each value.

and spillover effects.
Considering the effect of the life event Z on both values as a homogeneous system

of first-order linear differential equations leads to

x ′ = 0.89x +0.28y,

y ′ =−0.35x +0.89y,

where x and y are the magnitudes of both information shocks from Θ, whereas x ′ and
y ′ correspond to the net effects on values fromΦ. Solving this system leads to complex
eigenvalues with positive real parts. This is due to the fact that, in Γ, the coefficients
on the diagonal are equal to one and both off-diagonal coefficients have opposite
signs.

Figure 3.7 illustrates the phase plane of this system. Green dots are set to 1 on
both axis, thus, the green arrows describe what happens for a one standard deviation
increase on either the x-axis or the y-axis, i.e. in conservatism or in collectivism.
An increase in conservatism has a negative spillover effect on collectivism, while an
increase in collectivism has a positive spillover effect on conservatism. Thus, the
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relationship between values is not reciprocal because of the spiral pattern in the
system of first-order linear differential equations that is derived from the propagation
matrix Γ.

Social psychology literature provides dynamic principles that shed light on the
spiral pattern. Those principles correspond to the dynamic underpinnings of changes
in values and correspond to the four corners of the figure (see Schwartz 2012 for
more details). For instance, any simultaneous increase in both conservatism and
collectivism values, hence toward the top-right corner, refers to a raise in social focus,
i.e. preferring to live within a community and reinforcing the stability, tradition, and
conformity to that community. Conversely, a decrease in those two values, hence
toward the bottom-left corner, correspond to a raise in personal focus, i.e. preferring
to focus on self and not being constrained by rules. Looking at the two other corners,
when individualism increases along with conservatism, hence toward the bottom-
right corner, this refers to changes in values that help to deal with anxiety and the
fear of loss goals, thus, they are self-protective values. Conversely, the top-left corner
corresponds to self-expansive and anxiety-free based values.

Examining the spiral pattern of spillover effects through the lens of the dynamic
underpinnings of value changes from social psychology provides several keys to un-
derstanding how life events affect individuals’ values in figure 3.6. First, the initial
increase in conservatism for both girl-first and got-cancer life events generates a
spillover in individualism as those two life events are associated with anxiety, hence,
self-protective values. Meanwhile, the initial raise of collectivist values reinforces the
increase in conservatism by generating a positive spillover as it triggers a rise in social
focus, i.e. relying more on the community and its rules. For the been-unemployed life
event, the initial increase in progressivism characterizes an increase in anxiety-free
values as the fear of unemployed is not relevant anymore compared to those who
have never been unemployed, hence, preventing themselves from losses. This raise in
anxiety-free values has a positive impact on collectivism. The direct effect on collec-
tivism is positive as the individual had relied more on the community since she had
been unemployed, thus, this increases the social focus, hence conservative values.

3.6. Summary and concluding remarks
An extensive literature has studied the effect of life experiences on values but sup-
posing that values are independent. I present a framework that jointly analyzes the
dynamics of values over the lifecycle when life events provide information shocks on
values in a context where values are inter-dependent in society. My results suggest that
values inter-dependence plays an important role as individuals seek to be consistent
with respect to values held in the group with which they identify. Thus, neglecting this
mechanism underestimates to which extent life experiences affect individuals.

This paper has two main limitations which relate to the theoretical framework.
First, I assume that value frontiers between groups are exogenous, while they are
most likely endogenous. In my theoretical framework, I assume that the population
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is sufficiently large to ensure the anonymity of the agent, meaning that any change
of value from the agent does not change the distribution. Relaxing this hypothesis
would make the value frontier between groups endogenous. It would also relate the
theoretical framework to the literature on network. Considering, for instance, that
some individuals are more influential than others according to their position within
the network. Such a framework could lead to a new approach in linking behaviors,
values, and networks in a context of inter-dependence between values. Although I do
not consider this approach in this paper, I intend to explore it in future works.

Second, I focus on individual life events, hence, the model is a partial equilibrium
model. Thus, I suppose that values held in the group are time-invariant. An extension
of the model would be to make them time-dependent, hence, sufficiently large shocks
in one period, such as economic crises or global pandemics, would affect the aver-
age values. However, this extension goes beyond the scope of the paper and is also
intentionally left for future research.

This paper raises an issue that has not been considered in the economic literature
yet, namely, the consequences of life events on values. As values are at the roots of
agents’ preferences—which themselves can explain gaps in economic outcomes—,
I believe that values dynamics could be incorporated in future work to explain how
observed gaps between individuals can be due to differences in exposure to life events.
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Appendices

3.A. Model details
This appendix presents the details of the theoretical framework.
Proof of Proposition 1. The value converges as limt→+∞ at = a⋆ since (ηa ,φa) ∈ (R⋆+)2.
The rate of convergence ηa/(ηa +φa) is a decreasing in φa/ηa . The smaller the rate of
convergence, the faster the speed of convergence. Therefore, the speed of convergence
is an increasing function of the relative weight of the group consistency with respect
to the time consistency in the utility function.
Proof of Proposition 2. ∀st ∈ {s, s},∀at ∈ R, ∃∆at > ∆ãt such that limt→+∞ at+1 =
a⋆(−st )
Proof of Proposition 3. Starting with the expression of the indifference value ã from

equation, it is straightforward to show that ∂2ã
∂(b−b)2

> 0. In this example, ã is a convex

function of b −b. Thus, the greater the gap between both groups in value b with
respect to value a, the greater the information shock in value a has to be so that the
agent identifies to the other group. Therefore, the less relevant is this latter value in its
choice of group membership.
Proof of Proposition 4. If b −b ̸= 0, then ∃∆at such that a′

t−1 > ãt−1 which implies
that the individual identifies to the other group in period t . Therefore, both values at

and bt change.
Theoretical framework with three groups. One may ask to which extent the

results hold with more than two groups. So, suppose that instead of having two groups
in the reference population, we introduce a third group between both groups. I refer
to the former groups as sA and sC instead of s and s, while sB is the new group.

Starting with the single-value model, the ranking is as follows aA < aB < aC .
Reproducing figure 3.1 but with three groups leads to figure 3.8. Introducing an

Figure 3.8.: Indifference value and group membership (with three groups)

Notes: This figure is an extension of figure 3.1 when there are three groups instead of two in the single
value model. The figure presents the indifference values ãi j which are defined as the threshold values
a in t −1 such that the agent is indifferent between two groups. When the value a in previous period lie
in the area of one group, the agent prefers to identify to this group.

additional group does not change the indifference value between two groups—which
remains the midpoint value. Propositions 1 and 2 hold in the three-group model.
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Consider the two-value model by introducing the second value b. Assume the
following ranking aC < aB < aA and bC < bB < bA, which means that values are
positively correlated across groups. I use the simplest case as an example, but other
types of ranking are possible. Suppose the setup of section 3.2 with respect to the
agent. She belongs to the group with the lowest value a, hence, sA. It is still possible to
derive the expression of the indifference value between the groups A and j ∈ {B ,C }
from equation (3.8), namely,

ãA j = âA j + 1

2γ

(
b j −bA

)2

a j −aA
, (3.15)

where âA j is the midpoint value between those of both groups A and j . Since a j −aA >
0, it means that the second term of (3.15) is positive. As a result, the indifference value
ã is greater than the midpoint value. Both frontiers are pushed further right with
respect to the single-value model in figure 3.8.

Under those conditions, it is still always possible to find an information shock
such that the agent changes her group. Therefore, both propositions 3 and 4 hold.
Although spillover effects still exist, their magnitudes are different with respect to the
case with the two groups. Information shocks that move a′

t−1 between ãAB and ãBC

generate smaller spillover effects—with respect to the two-group model—as the agent
identifies to the group sB ; while shocks that move a′

t−1 beyond ãBC generate larger
spillover effects.
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3.B. Statement details
This appendix presents the details of statements according to attitudes. These details
have been split into three tables, namely, tables 3.8, 3.9 and 3.10.

Table 3.8.: Statements details by attitudes - Part 1/3

Variable Question Rev

Authority (A)
A1 The law should be obeyed, even if a particular law is wrong?
A2 For some crimes the death penalty is the most appropriate sentence?
A3 Censorship of films and magazines is necessary to uphold moral standards?
A4 People who break the law should be given stiffer sentences?
A5 Young people today don’t have enough respect for traditional British values?
A6 Schools should teach children to obey authority?

Anti-Racism (AR)
AR1 It is alright for people from different races to get married?
AR2 I would not mind if a family from another race moved in next door to me?
AR3 I would not mind if my child went to a school where half the children were of another race?
AR4 I would not mind working with people from other races?
AR5 I would not want a person from another race to be my boss? X

Children (C)
C1 Unless you have children you’ll be lonely when you get old?
C2 People can have a fulfilling life without having children? X
C3 Having children seriously interferes with the freedom of their parents? X
C4 People who never have children are missing an important part of life?

Environment (E)
E1 Problems in the environment are not as serious as people claim? X
E2 We should tackle problems in the environment even if this means slower economic growth?
E3 Preserving the environment is more important than any other political issue today?

Notes: The Rev column indicates whether the scale has been reversed in the analysis.
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Table 3.9.: Statements details by attitudes - Part 2/3
Variable Question Rev

Inequality Aversion (IA)
IA1 Big business benefits owners at the expense of the workers?
IA2 Private schools should be abolished?
IA3 Management will always try to get the better of employees if it gets the chance?
IA4 The time has come for everyone to arrange their own private health care and stop relying on the NHS? X
IA5 Ordinary working people do not get their fair share of the nation’s wealth?
IA6 Government should redistribute income from the better off to those who are less well off?
IA7 There is one law for the rich and one for the poor?

Information Technology (IT)
IT1 Computers at work are destroying people’s skills? X
IT2 Computers enrich the lives of those who use them?
IT3 Every family should have a computer?
IT4 Learning to use a computer is more trouble than it’s worth? X

Learning (L)
L1 You are more likely to get a better job if you do some learning, training or education?
L2 For getting jobs, knowing the right people is more important than the qualifications? X
L3 Learning about new things boosts your confidence?
L4 The effort of getting qualifications is more trouble than it’s worth? X

Morale (MOR)
MOR1 Divorce is too easy to get these days?
MOR2 Married people are generally happier than unmarried people?
MOR3 Couples who have children should not separate?
MOR4 Marriage is for life?
MOR5 All women should have the right to choose an abortion if they wish? X
MOR6 It is alright for people to have children without being married? X

Notes: The Rev column indicates whether the scale has been reversed in the analysis.

Table 3.10.: Statements details by attitudes - Part 3/3

Variable Question Rev

Political Cynicism (PC)
PC1 None of the political parties would do anything to benefit me?
PC2 It does not really make much difference which political party is in power in Britain?
PC3 Politicians are mainly in politics for their own benefit and not for the benefit of the community?

Work-Ethic (WE)
WE1 Having almost any job is better than being unemployed?
WE2 If I didn’t like a job I’d pack it in, even if there was no other job to go to? X
WE3 Once you’ve got a job it’s important to hang on to it even if you don’t really like it?

Working Mother (WM)
WM1 A pre-school child is likely to suffer if his or her mother works? X
WM2 All in all, family life suffers when the mother has a full time job? X
WM3 Children benefit if their mother has a job outside the home?
WM4 A mother and her family will all be happier if she goes out to work?
WM5 A father’s job is to earn money; a mother’s job is to look after the home and family? X

Notes: The Rev column indicates whether the scale has been reversed in the analysis.
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3.C. Principal component analysis
This appendix presents the principal components eigenvectors from the Principal
Component Analysis (PCA) in section 3.3. Table 3.11 presents the eigenvectors for the
BCS70 cohort, while table 3.12 displays those for the NCDS58 cohort.

Table 3.11.: Principal components eigenvectors for the BCS70 cohort

PC1 PC2 PC3 PC4 PC5

Age 26
Authority 0.622 0.011 0.136 -0.146 -0.757
Inequality Aversion -0.182 0.686 -0.533 0.348 -0.303
Morale 0.521 0.244 -0.453 -0.513 0.449
Political Cynicism 0.149 0.656 0.695 0.065 0.245
Work Ethic 0.535 -0.200 -0.093 0.769 0.272

Standard deviation 1.262 1.087 0.929 0.866 0.783
Proportion of Variance 0.319 0.236 0.173 0.150 0.123
Cumulative Proportion 0.319 0.555 0.727 0.877 1.000

Age 30
Authority 0.614 -0.162 -0.050 0.281 -0.718
Inequality Aversion 0.153 0.702 0.013 -0.638 -0.278
Morale 0.534 -0.109 -0.678 -0.202 0.450
Political Cynicism 0.326 0.605 0.221 0.592 0.359
Work Ethic 0.456 -0.321 0.699 -0.351 0.276

Standard deviation 1.243 1.137 0.918 0.827 0.797
Proportion of Variance 0.309 0.259 0.169 0.137 0.127
Cumulative Proportion 0.309 0.568 0.736 0.873 1.000

Age 42
Authority 0.570 -0.360 -0.004 -0.519 -0.526
Inequality Aversion 0.172 0.722 0.172 0.280 -0.584
Morale 0.462 -0.048 -0.749 0.466 0.079
Political Cynicism 0.517 0.474 0.122 -0.368 0.598
Work Ethic 0.406 -0.350 0.628 0.548 0.135

Standard deviation 1.184 1.124 0.968 0.882 0.787
Proportion of Variance 0.281 0.253 0.187 0.156 0.124
Cumulative Proportion 0.281 0.533 0.721 0.876 1.000
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Table 3.12.: Principal components eigenvectors for the NCDS58 cohort

PC1 PC2 PC3 PC4 PC5

Age 33
Authority 0.607 -0.150 0.155 -0.546 0.535
Inequality Aversion 0.006 0.730 -0.072 0.353 0.580
Morale 0.548 -0.077 0.551 0.591 -0.201
Political Cynicism 0.276 0.654 0.053 -0.414 -0.567
Work Ethic 0.504 -0.102 -0.815 0.237 -0.122

Standard deviation 1.250 1.162 0.901 0.851 0.741
Proportion of Variance 0.313 0.270 0.162 0.145 0.110
Cumulative Proportion 0.313 0.583 0.745 0.890 1.000

Age 42
Authority 0.605 -0.141 -0.156 0.369 0.674
Inequality Aversion 0.173 0.713 0.178 -0.559 0.342
Morale 0.500 -0.245 -0.542 -0.534 -0.333
Political Cynicism 0.446 0.521 0.038 0.480 -0.546
Work Ethic 0.395 -0.375 0.805 -0.187 -0.144

Standard deviation 1.258 1.101 0.916 0.875 0.775
Proportion of Variance 0.317 0.242 0.168 0.153 0.120
Cumulative Proportion 0.317 0.559 0.727 0.880 1.000

Age 50
Authority 0.531 -0.134 0.063 -0.816 -0.173
Inequality Aversion 0.554 0.296 -0.075 0.441 -0.637
Morale 0.157 -0.663 -0.716 0.152 0.018
Political Cynicism 0.578 0.264 -0.063 0.170 0.750
Work Ethic 0.229 -0.620 0.689 0.296 0.033

Standard deviation 1.373 1.046 0.945 0.804 0.694
Proportion of Variance 0.377 0.219 0.179 0.129 0.096
Cumulative Proportion 0.377 0.596 0.775 0.904 1.000
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Figure 3.9.: Two-dimensional structure of universal motivational types of values

Notes: This figure reproduces the two-dimensional structure of motivational types of values from
Schwartz (1992, 2012).
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3.D. Data details
This appendix presents the details of the data. Table 3.13 shows the shares of vote in
general elections in both cohorts.

Table 3.13.: Shares of vote in general elections in both cohorts

Proportion of total (in percent)

Other Con Grn Lab LD UKIP

BCS70 Age 26 (GE 1997) 45.5 15.6 0.5 30.8 7.6
BCS70 Age 30 (GE 2001) 51.6 13.0 1.0 25.8 7.8 0.8
BCS70 Age 42 (GE 2010) 30.4 28.8 1.7 23.1 14.3 1.7

NCDS58 Age 33 (GE 1987) 27.6 34.0 26.8 11.6
NCDS58 Age 42 (GE 1997) 27.6 21.5 0.6 40.5 9.8
NCDS58 Age 50 (GE 2010) 43.2 22.9 1.1 19.0 10.8 3.0

Notes: This table presents the vote proportions (in percentage) for both cohorts at
different ages according to the closest General Election (GE). Political parties are (in
alphabetical order): Conservative (Con), Green (Grn), Labour (Lab), Liberal Democrat
(LD), and UK Independence Party (UKIP). Other encompasses all other parties, blank
votes and abstention.
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3.E. Estimates
This appendix presents additional regression tables of the paper. Table 3.14 presents
the long-version table of the regression table 3.4 in the paper. Table 3.15 presents the
IV estimate of the spillover effects. Tables 3.16 and 3.17 correspond to the IV estimate
of the group membership. Table 3.18, 3.19, and 3.20 present the details of the 2SLS
estimates of the SEM for, respectively, the girl-first, got-cancer, and been-unemployed
life event. Tables 3.21, 3.22, and 3.23 summarize the decomposition of the total effect
from the SEM for, respectively, the girl-first, got-cancer, and been-unemployed life
event. Figure 3.10 summarizes the decomposition of the total effect of girl-first life
event by parent. Figure 3.11 summarizes the decomposition of the total effect of
girl-first life event by education level. Figure 3.14 summarizes the decomposition of
the total effect of been-unemployed life event according to the current activity status.

Table 3.14.: Effect of life events on values

Linear regression - OLS

GirlFirst GotCancer BeenUnemp

(Cons) (Coll) (Cons) (Coll) (Cons) (Coll)

Intercept 0.32∗∗∗ −0.15∗∗∗ 0.27∗∗∗ −0.07∗∗∗ 0.26∗∗∗ −0.11∗∗∗

(0.02) (0.02) (0.01) (0.01) (0.01) (0.01)
Female −0.19∗∗∗ 0.07∗∗∗ −0.17∗∗∗ 0.02 −0.17∗∗∗ 0.03∗∗∗

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Educ. Secondary −0.29∗∗∗ −0.04∗∗ −0.28∗∗∗ −0.03∗∗ −0.28∗∗∗ −0.03∗∗

(0.02) (0.02) (0.01) (0.01) (0.01) (0.01)
Educ. Tertiary −0.52∗∗∗ −0.04∗∗ −0.50∗∗∗ −0.03∗∗ −0.50∗∗∗ −0.03∗∗∗

(0.02) (0.02) (0.01) (0.01) (0.01) (0.01)
Life event 0.03∗∗ 0.00 0.09∗∗∗ 0.02 0.02∗ 0.18∗∗∗

(0.01) (0.01) (0.03) (0.03) (0.01) (0.01)
Valuet−1 0.54∗∗∗ 0.49∗∗∗ 0.56∗∗∗ 0.50∗∗∗ 0.56∗∗∗ 0.49∗∗∗

(0.01) (0.01) (0.00) (0.00) (0.00) (0.00)

R2 0.37 0.26 0.39 0.27 0.39 0.27
Adj. R2 0.37 0.26 0.39 0.27 0.39 0.27
Num. obs. 23354 23354 32885 32885 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Male in the NCDS cohort in his
forties with primary education as the reference group. GirlFirst and GotCancer are the life events. In GirlFirst
regressions, parents who have had a boy as a first child are the reference group. In GotCancer regressions,
individuals who never had a cancer are the reference group. In BeenUnemp, individuals who have never been
unemployed are the reference group. Table 3.4 in the paper summarizes the coefficients.
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Table 3.15.: IV Estimate of the spillover effect

IV regression - 2SLS

GirlFirst GotCancer

(Cons) (Coll) (Cons) (Coll)

Intercept 0.32∗∗∗ 0.07∗∗∗ 0.27∗∗∗ 0.10∗∗∗

(0.02) (0.02) (0.01) (0.01)
Female −0.19∗∗∗ −0.02∗∗ −0.17∗∗∗ −0.06∗∗∗

(0.01) (0.01) (0.01) (0.01)
Educ. Secondary −0.29∗∗∗ −0.18∗∗∗ −0.28∗∗∗ −0.19∗∗∗

(0.02) (0.02) (0.01) (0.01)
Educ. Tertiary −0.52∗∗∗ −0.33∗∗∗ −0.50∗∗∗ −0.36∗∗∗

(0.02) (0.02) (0.01) (0.01)
Life event 0.03∗∗ 0.09∗∗∗

(0.01) (0.03)�Const −0.32∗∗∗ −0.34∗∗∗

(0.01) (0.01)
Valuet−1 0.54∗∗∗ 0.48∗∗∗ 0.56∗∗∗ 0.49∗∗∗

(0.01) (0.01) (0.00) (0.00)

R2 0.37 0.30 0.39 0.31
Adj. R2 0.37 0.30 0.39 0.31
Num. obs. 23354 23354 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control variables
include gender, education (primary, secondary, tertiary), cohort fixed effects and period fixed
effects. Male in the NCDS cohort in his forties with primary education as the reference group.
GirlFirst and GotCancer are the life events. In GirlFirst regressions, parents who have had a boy
as a first child are the reference group. In GotCancer regressions, individuals who never had a
cancer are the reference group. Table 3.6 in the paper summarizes the coefficients.
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Table 3.16.: IV Estimate of the group membership (GirlFirst)

IV regression - GirlFirst - Multinomial logit - Dep. var.: Vote

(Con) (Grn) (Lab) (LD) (UKIP)

Intercept −1.41∗∗∗ −3.58∗∗∗ −1.10∗∗∗ −1.98∗∗∗ −5.08
(0.04) (0.14) (0.04) (0.05) (3.22)

Female −0.15∗∗∗ 0.04 −0.04 −0.02 −0.27∗∗

(0.04) (0.15) (0.04) (0.05) (0.12)
Educ. Secondary 0.56∗∗∗ 0.35∗ 0.09∗ 0.55∗∗∗ 0.08

(0.05) (0.20) (0.05) (0.07) (0.16)
Educ. Tertiary 0.78∗∗∗ 0.62∗∗∗ 0.36∗∗∗ 0.94∗∗∗ −0.22

(0.06) (0.19) (0.06) (0.07) (0.20)�Const 0.01 −0.85∗∗∗ −0.27∗∗∗ −0.34∗∗∗ 0.18∗

(0.03) (0.10) (0.03) (0.04) (0.09)
Con Votet−1 2.56∗∗∗ 0.13 0.46∗∗∗ 0.91∗∗∗ 1.27∗∗∗

(0.05) (0.27) (0.06) (0.08) (0.18)
Grn Votet−1 0.63∗ 3.75∗∗∗ 0.77∗∗ 1.59∗∗∗ 0.49

(0.33) (0.31) (0.35) (0.31) (1.03)
Lab Votet−1 0.50∗∗∗ 0.81∗∗∗ 2.19∗∗∗ 1.01∗∗∗ 1.14∗∗∗

(0.06) (0.18) (0.05) (0.07) (0.15)
LD Votet−1 1.06∗∗∗ 1.02∗∗∗ 1.08∗∗∗ 2.73∗∗∗ 1.71∗∗∗

(0.08) (0.25) (0.08) (0.08) (0.20)
UKIP Votet−1 1.57∗∗∗ 1.46 −0.02 1.21∗∗ 3.25∗∗∗

(0.38) (1.06) (0.66) (0.50) (0.49)

Num. obs. 23354 23354 23354 23354 23354

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control variables include
gender, education (primary, secondary, tertiary), cohort fixed effects and period fixed effects. Male in the
NCDS cohort in his forties with primary education as the reference group. GirlFirst and GotCancer are the
life events. Parents who have had a boy as a first child are the reference group. The baseline outcome of
the multinomial logistic regression is the vote for Other (encompassing all other parties, blank votes and
abstention). Votet−1 corresponds to the effect of having voted for the corresponding party in the previous
period. Table 3.7 in the paper summarizes the coefficients.
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Table 3.17.: IV Estimate of the group membership (GotCancer)

IV regression - GotCancer - Multinomial logit - Dep. var.: Vote

(Con) (Grn) (Lab) (LD) (UKIP)

Intercept −1.43∗∗∗ −3.47∗∗∗ −1.19∗∗∗ −1.97∗∗∗ −5.49
(0.03) (0.10) (0.03) (0.04) (11.53)

Female −0.09∗∗∗ 0.08 0.03 0.06 −0.28∗∗∗

(0.03) (0.11) (0.03) (0.04) (0.10)
Educ. Secondary 0.58∗∗∗ 0.23 0.09∗∗ 0.50∗∗∗ 0.06

(0.04) (0.16) (0.04) (0.06) (0.13)
Educ. Tertiary 0.74∗∗∗ 0.65∗∗∗ 0.36∗∗∗ 0.88∗∗∗ −0.22

(0.05) (0.14) (0.04) (0.06) (0.16)�Const 0.08∗∗∗ −0.67∗∗∗ −0.24∗∗∗ −0.32∗∗∗ 0.19∗∗

(0.03) (0.07) (0.02) (0.03) (0.07)
Con Votet−1 2.56∗∗∗ 0.09 0.47∗∗∗ 0.82∗∗∗ 1.22∗∗∗

(0.04) (0.21) (0.05) (0.07) (0.15)
Grn Votet−1 0.29 3.31∗∗∗ 0.36 1.24∗∗∗ 1.28∗∗∗

(0.25) (0.23) (0.27) (0.23) (0.48)
Lab Votet−1 0.41∗∗∗ 0.73∗∗∗ 2.21∗∗∗ 0.99∗∗∗ 0.87∗∗∗

(0.05) (0.14) (0.04) (0.06) (0.13)
LD Votet−1 1.00∗∗∗ 1.17∗∗∗ 1.11∗∗∗ 2.71∗∗∗ 1.54∗∗∗

(0.07) (0.18) (0.06) (0.06) (0.16)
UKIP Votet−1 1.46∗∗∗ 1.60∗∗ −0.03 1.28∗∗∗ 3.06∗∗∗

(0.32) (0.77) (0.57) (0.41) (0.42)

Num. obs. 32885 32885 32885 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control variables include
gender, education (primary, secondary, tertiary), cohort fixed effects and period fixed effects. Male in
the NCDS cohort in his forties with primary education as the reference group. GirlFirst and GotCancer
are the life events. Individuals who never had a cancer are the reference group. The baseline outcome of
the multinomial logistic regression is the vote for Other (encompassing all other parties, blank votes and
abstention). Votet−1 corresponds to the effect of having voted for the corresponding party in the previous
period. Table 3.7 in the paper summarizes the coefficients.
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Table 3.18.: SEM Estimate of the spillover effects (GirlFirst)

2SLS regression

Reduced form (Stage 1) Structural form (Stage 2)

(Cons) (Coll) (Cons) (Coll)

GirlFirst 0.03∗∗∗ 0.00 0.03∗∗∗ 0.01
(0.01) (0.01) (0.01) (0.01)

Const−1 0.55∗∗∗ −0.17∗∗∗ 0.62∗∗∗

(0.01) (0.01) (0.01)
Collt−1 0.19∗∗∗ 0.48∗∗∗ 0.54∗∗∗

(0.01) (0.01) (0.01)�Const −0.31∗∗∗

(0.01)
Ĉollt 0.39∗∗∗

(0.01)

R2 0.40 0.30 0.40 0.30
Adj. R2 0.40 0.30 0.40 0.30
Num. obs. 23354 23354 23354 23354

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control
variables in all regressions include cohort, period, gender and education.

Figure 3.10.: Decomposition of the effect of GirlFirst by parent

Notes: This figure presents the decomposition of the total effect of the girl-first life event on both values,
Conservation and Collectivism, according to the parent. The magnitude of each effect is expressed in
standard deviation.
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Table 3.19.: SEM Estimate of the spillover effects (GotCancer)

2SLS regression

Reduced form (Stage 1) Structural form (Stage 2)

(Cons) (Coll) (Cons) (Coll)

GotCancer 0.07∗∗ 0.03 0.06∗ 0.05∗

(0.03) (0.03) (0.03) (0.03)
Const−1 0.57∗∗∗ −0.19∗∗∗ 0.64∗∗∗

(0.00) (0.00) (0.00)
Collt−1 0.18∗∗∗ 0.49∗∗∗ 0.55∗∗∗

(0.00) (0.00) (0.00)�Const −0.34∗∗∗

(0.01)
Ĉollt 0.37∗∗∗

(0.01)

R2 0.42 0.31 0.42 0.31
Adj. R2 0.42 0.31 0.42 0.31
Num. obs. 32885 32885 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control
variables in all regressions include cohort, period, gender and education.

Figure 3.11.: Decomposition of the effect of GirlFirst by education

Notes: This figure presents the decomposition of the total effect of the girl-first life event on both values,
Conservation and Collectivism, according to education. The magnitude of each effect is expressed in
standard deviation.
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Table 3.20.: SEM Estimate of the spillover effects (BeenUnemp)

2SLS regression

Reduced form (Stage 1) Structural form (Stage 2)

(Cons) (Coll) (Cons) (Coll)

BeenUnemp −0.03∗∗∗ 0.14∗∗∗ −0.08∗∗∗ 0.12∗∗∗

(0.01) (0.01) (0.01) (0.01)
Const−1 0.57∗∗∗ −0.19∗∗∗ 0.64∗∗∗

(0.00) (0.00) (0.00)
Collt−1 0.18∗∗∗ 0.48∗∗∗ 0.54∗∗∗

(0.00) (0.00) (0.00)�Const −0.33∗∗∗

(0.01)
Ĉollt 0.37∗∗∗

(0.01)

R2 0.42 0.31 0.42 0.31
Adj. R2 0.42 0.31 0.42 0.31
Num. obs. 32885 32885 32885 32885

Notes: ∗∗∗p < 0.01; ∗∗p < 0.05; ∗p < 0.1. Standard errors between parentheses. Control
variables in all regressions include cohort, period, gender and education.

Table 3.21.: Decomposition of the effect of GirlFirst on values

Direct and indirect effects Total effect

Value (v) γ̃Cons
v ×θCons γ̃Col l

v ×θCol l φv

Conservatism (Cons) 0.030 0.004 0.035
(100.0) (13.9) (113.9)

Collectivism (Coll ) -0.010 0.011 0.001
(-88.2) (100.0) (11.8)

Notes: Magnitudes in standard deviations. Direct effects in bold. Relative share with respect
to the direct effect in percent between parentheses.
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Table 3.22.: Decomposition of the effect of GotCancer on values

Direct and indirect effects Total effect

Value (v) γ̃Cons
v ×θCons γ̃Col l

v ×θCol l φv

Conservatism (Cons) 0.052 0.017 0.069
(100.0) (32.5) (132.5)

Collectivism (Coll ) -0.018 0.046 0.029
(-38.1) (100.0) (61.9)

Notes: Magnitudes in standard deviations. Direct effects in bold. Relative share with respect
to the direct effect in percent between parentheses.

Table 3.23.: Decomposition of the effect of BeenUnemp on values

Direct and indirect effects Total effect

Value (v) γ̃Cons
v ×θCons γ̃Col l

v ×θCol l φv

Conservatism (Cons) -0.073 0.042 -0.031
(100.0) (-57.2) (42.8)

Collectivism (Coll ) 0.024 0.111 0.135
(21.7) (100.0) (121.7)

Notes: Magnitudes in standard deviations. Direct effects in bold. Relative share with respect
to the direct effect in percent between parentheses.

Figure 3.12.: Decomposition of the effect of GotCancer with and without the NCDS58
Age 50

Notes: This figure presents the decomposition of the total effect of the got-cancer life event on both
values, Conservation and Collectivism, for the NCDS58 cohort at age 50 only and without them. The
magnitude of each effect is expressed in standard deviation.
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Figure 3.13.: Decomposition of the effect of GotCancer for those who never have had
cancer before

Notes: This figure presents the decomposition of the total effect of the got-cancer life event on both
values, Conservation and Collectivism, for the NCDS58 cohort at age 50 only and without them. The
magnitude of each effect is expressed in standard deviation.

Figure 3.14.: Decomposition of the effect of BeenUnemp by current activity status

Notes: This figure presents the decomposition of the total effect of the girl-first life event on both values,
Conservation and Collectivism, according to the current activity status. The magnitude of each effect is
expressed in standard deviation.
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3.F. Extension of the theoretical framework
To quantify the effect of life events on values, we compare two individuals based on
their life trajectories and values. Suppose there exist two individuals i and j that are

identical except in their initial value a0, with a j
0 > ai

0. Both individuals belong to the
group s. Let πt =π(at ) be the probability that a life event occurs which is endogenous
to the value a.

Suppose the information shock ∆a0—due to the life event—has the same magni-
tude for both individuals and would be sufficiently large such that both individuals
would identify to the other group. The expected values a1 and b1 for the individual j
are

E(a j
1) = ηa a j

0 +φa a

ηa +φa
+π(a j

0)

[
ηa∆a0 +φa(a −a)

ηa +φa

]
, (3.16)

E(b j
1) = ηbb j

0 +φbb

ηb +φb
+π(a j

0)
φb(b −b)

ηb +φb
, (3.17)

where E is the expectation operator. It is straightforward to show that these values are
symmetrical for the individual i . Hence, the biases due to the endogeneity of values
can be written as

E(a j
1)−a j

1 =π(a j
0)×∆A, (3.18)

E(b j
1)−b j

1 =π(a j
0)×∆B , (3.19)

where ∆A ≡ ηa∆a0+φa (a−a)
ηa+φa

is the direct effect of the life changing event on value a, and

∆B ≡ φb (b−b)
ηb+φb

is the spillover effect of the life event on value b.
Let ∆Evt be the difference in expected value vt with respect to the true difference

between both individuals, namely,

∆Evt ≡ E(v j
t )−E(v i

t )− (v j
t − v i

t ) (3.20)

Thus,

∆Ea1 =
[
π(a j

0)−π(ai
0)

]
×∆A, (3.21)

∆Eb1 =
[
π(a j

0)−π(ai
0)

]
×∆B , (3.22)

When the probability that the life event occurs is exogenous to values, i.e. π(a j
0) =

π(ai
0), there is no bias when estimating the difference between both individuals. How-

ever, in many cases such as unemployment, this probability is likely to be endogenous,

i.e. π(a j
0) ̸= π(ai

0), which leads to a bias when gauging the effect of a life event on
values.

The magnitude of the bias depends on two components: the difference in terms
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Table 3.24.: Endogeneity bias

βa = log(2)

a j
0 -2 -1 -0.5 0 0.5 1 2

ai
0 2 1 0.5 0 -0.5 -1 -2

π(a j
0) 0.2 0.33 0.41 0.5 0.59 0.66 0.8

π(ai
0) 0.8 0.66 0.59 0.5 0.41 0.33 0.2

∆π -0.6 -0.33 -0.17 0 0.17 0.33 0.6

Notes: This table presents the magnitude of the endogeneity bias due to the
difference in initial value a between two individuals. π(a0,βa) corresponds
to the probability derived from the binomial logistic function and ∆π to the
difference in probabilities between both individuals.

of probabilities that captures the degree of endogeneity of the life event with respect
to values; and the magnitude of either the direct effect or the spillover effect. Although
the endogeneity issue affects the magnitude of the total effect, it does not change the
relative shares of the direct and spillover effects because it is a scale factor of the total
effect.

In order to evaluate the magnitude of the bias, I assume that the probability π(at )
is an increasing function of at . The individual j is more likely to face the life event

since a j
0 > ai

0. For simplicity, let assume a binomial logistic function such that

π(a0,βa) = eβa a0

1+eβa a0
. (3.23)

Note that the intercept has been omitted. Suppose a large endogeneity, namely, that
the advantage in terms of the probability that the life event occurs given by a higher
value a has an odd-ratio about 2, which means that an individual with a one-standard-
deviation increase in a0 would be two times more likely that the life event occurs. As
βa corresponds to the log-odd ratio, it implies that βa = log(2).

Table 3.24 summarizes the size of the bias according to the gap in initial values
between both individuals. Since |∆π| < 1, it implies that the endogeneity bias does
not change the sign of the direct and indirect effects. The (2, -2) and (-2, 2) scenarii
are extreme cases in which there is a high degree of polarization in terms of values
such that both groups have respectively 2 and -2 standard deviations on average while
the average value in the population remains 0. Even in those extreme cases, both the
direct and spillover effects can be biased by at the most a scale factor of plus or minus
0.6.
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General Conclusion

This thesis examines the role of inter-generational dynamics in driving distributional
outcomes: chapter one describes how inter-generational conflicts over the public
policy can drive labor share dynamics, chapter two explores the link between labor
market polarization and social mobility, and chapter three shows the existence of
spillover effects across values. It uses a wide range of techniques by providing theoret-
ical models to confront them to data using a broad spectrum of empirical techniques
ranging from the estimation of simultaneous equations models to calibration. The
key contribution lies in the conclusion that inter-generational dynamics drive distri-
butional outcomes through several mechanisms such as conflicts, social inequality
reproduction, and transmissions of values.

The two first chapters provide evidence of the link between inter-generational
dynamics and the labor market. In chapter one, I argue that the inter-generational
conflict over the public budget allocation has consequences for wage bargaining in
the labor market and therefore for the labor share. This chapter suggests that—to
understand macroeconomic dynamics in the long run—we should take into account
changes in institutions that are endogenously determined by the age structure of the
population. In this regard, my results provide a new conceptual framework to examine
demographic dynamics and institutions in future work.

In chapter two, we show that parental income has become more important in
explaining children’s occupational outcomes when they enter the labor market, but
also thereafter. Using British cohort data, we suggest that the structure of employ-
ment affects not only the distribution of earnings but also the degree of occupational
mobility. There may be a transmission of polarization across generations, thus the
increased importance of parental background may accumulate across generations
creating a multiplier effect that over time that accentuates the occupational distance
across groups from different backgrounds.

The second and third chapters show how intra-generational dynamics are key in
understanding inter-generational ones. In chapter two, we provide a bridge between
the literatures on inter- and intra-generational mobility by focusing on access to
jobs at the beginning of the career and the subsequent career dynamics. Thus, we
show that understanding intra-generational mobility is essential to understanding an
individual’s outcome when mature. In chapter three, I argue that, within a cohort, as
individuals go through different life experiences they change their values with respect
to those of their peers. Those changes in values are either directly due to life events or
indirectly due to spillover effects. Thus, I provide an intra-generational mechanism
that is complementary to the inter-generational transmission of values.
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