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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 endoge-
nously 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.
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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 de-
cline 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 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. These data display a positive correla-
tion, as the older the population the lower the labor share. Figure 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.® 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.

IStarting 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 deter-
minant of the distribution of personal income; see Checchi and Garcia-Penalosa (2010) and Bengtsson and
Waldenstrom (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: Labor share and old-age-dependency ratio
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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.

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 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 deter-
mine 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
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Figure 2: Public pension to unemployment spending ratio and old-age-dependency ratio
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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.

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 differ-
ent ways. On the one hand, there is a direct factor-accumulation effect 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 indi-
rect 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
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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 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.* Both elasticities 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, Piketty 2014, Piketty and Zucman 2014, Piketty
2015).

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 (Antras 2004,
Chirinko 2008, Leén-Ledesma et al. 2010, i.a.). Although Chirinko and Mallick (2017) tend
to prefer an estimate of 0.4, they acknowledge and show that this elasticity is much greater
than one when considering income shares defined net of depreciation, which is in line with my
theoretical framework and data. 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.’

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

41 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 3.2 for the
details.

SCaballero 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.



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 young-
sters.

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 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 and within 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. Glover and Short (2020) argue that population aging
shrinks the labor share through a shift of aggregate earnings towards older workers who
have a rising wedge between their earnings and marginal product. 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 la-
bor 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 bi-
ased 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, Alvarez-Cuadrado et al. 2018, Bergholt
et al. 2021, Guimaraes and Gil 2022).

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 Naka-
jima 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 dynamics 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 2 describes the model starting with households,
then presenting the labor market and public policy, to analyze the equilibrium. Section 3
provides the quantitative analysis. I start with the data, before calibrating the model. I
present model predictions, compare the factor-accumulation and policy-mechanism effects,

and discuss who are the winners of the age-related conflict. Section 4 concludes.

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.® Second, replacing this government spending with pensions would also be an
alternative specification. Nonetheless, it would reduce the tractability of the model without
any substantial gain in the analysis.” 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 government spending,
which defines the public policy equilibrium. Second, young households bargain over wages
with the representative firm which determines the labor market equilibrium. Third, the un-
certainty 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.

2.1 Households

The population consists of N/ young and Ny old individuals. Demographic dynamics are
given by N/ = n,N/ | where n, > 0 is the gross rate of population growth, and NY = p, N/ ,
with p, € (0,1] being the survival rate. The survival rate p, is an increasing function of life
expectancy and a decreasing function of the retirement age.® Both demographic parameters
are exogenous and may vary over time. Their variations will generate population dynamics,
and affect the old-age dependency ratio, N?/N} = p,/n,.

Each cohort consists of a continuum of agents with identical preferences. Households

6 Although 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).

"Pensions 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.

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 measurement of
population aging, see Sanderson and Scherbov (2006); Sanderson and Scherbov (2013); D’Albis and Collard
(2013).



have logarithmic utility functions and derive utility from consumption. Young households
discount the future at factor a € (0,1). They face an idiosyncratic longevity risk: with
probability p,,; they survive and become old households in period ¢ + 1. Due to risk of
death, the effective discount factor of young households equals ap,,;. Young households
earn a disposable income y, that they allocate between consumption ¢, ;, and savings s;.
Once old, they receive the net return of their savings (1 — 7, +1)stf%t +1, where 7, is the
tax rate and Rt 41 the gross return on savings of a young household that survives to old
age. | 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 R, = R,/p, where R, is the gross return on physical capital. Old households allocate
all their capital income to consumption ¢, ;. ; and also derive utility from old-age specific
government spending g, 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 ¢ + 1.

Maximizing expected utility, a household in period ¢ solves the following maximization

problem:

,max Uy=lIne +apy, (Incy g + BIngyy)
1,¢> C2,¢41

st ¢yt S =Yy

~

Cot41 = (1— Tt+1)8th+17

where S > 0 characterizes the preference for old-age specific government expenditure. The
first-period disposable income y, depends on the employment situation of the household.
Each young household faces an idiosyncratic unemployment risk with probability u, € [0,1).
The employment situation is known when choosing consumption and savings. An employed
household earns a net wage y§ = (1 — 7, )w, where w;, is the wage rate, while an unemployed
one gets the unemployment benefit y;* = b, where b, are the unemployment benefits.
Solving the household’s maximization problem leads to the optimal consumption in both

periods and savings in first period, which are

1

Cl, = ——1Y,, 1
1,t 1+Ozpt+1yt (1)
APy q =
Cot41 = 1+ an . T ;;t—i-l (1— Tt+1)Rt+1yta (2)
APy
§, = ————,. 3
'S T ap,, (3)



Since the utility function is logarithmic, savings are a constant proportion of disposable
income. Aggregate savings in the economy are the weighted average of all disposable incomes

of the young such that

Pyt

=—" (1 —u)(1—71)w, +u,b, | N?. 4
1+ ap,, ( )( L)W, 104 | 1Vy (4)

t
[ assume that capital fully depreciates between the two periods.” Thus, Equation (4) deter-
mines the capital stock next period so that K, ; = S;,. This assumption also implies that

the gross return on physical capital is equal to the rental rate, i.e. R, =r,.

2.2 Labor market

Consider a representative firm with a standard CES production function given by

o

o—1 1

Y, = Aok, +(1—@)L;7 |, (5)

where K, is the capital stock, L, labor, o the elasticity of substitution between capital and
labor, ¢ 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

Y Aok +1-6)", (0

where k, = K, /L, is capital-per-worker. The inverse labor demand function obtained from

profit maximization is

a-1 =
w, = (1-@)A (ok,” +1-0)" . (7)
The labor share is defined as the ratio between the wage rate and output-per-worker, i.e.

0, = w,L,/Y,. Using Equations (6) and (7), the labor share is given by

6, (1 + %bkt>_l (8)

Note that when the capital-labor elasticity of substitution equals unity, then the labor share
is constant, i.e. 0, = 1 — ¢. From Equation (8), we can also define the labor-to-capital

income ratio as 9 -
= t klea.
e)t 1 . et d) t (9)

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




The comparative statics of these expressions are straightforward. A higher capital-per-
worker increases the wage and output per worker, i.e. dw,/dk, > 0 and 9(Y,/L,)/0k, > 0.
However, the impact on the labor share depends on the elasticity of substitution between
both factors, with 06, /0k, s 0if o 2 1. To have a negative relationship between the capital-
per-worker and the labor share, both factors have to be gross substitutes, i.e. ¢ > 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.'’ Consequently,
the firm is always on its labor demand curve and Equation (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—7,)w, > b,. Therefore, the labor market equilibrium wage—which implicitly characterizes

the level of employment L,—becomes

by

- 1_Tt.

Wy (10)

Using the labor demand function, as given by Equation (7), I obtain dL,/db, < 0 and
dL,/dr, < 0,Vo. 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 ¢ la Nickell
and Andrews (1983) or an “efficient contract” model d la McDonald and Solow (1981). Both specifications
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.

10



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.!'! The revenue generated from these taxes is allocated to unemploy-
ment benefits and old-age specific government spending. Therefore, the government budget
constraint is 7, |[w,(1 — u, )N/ + RS, ;| = byu, N/ + g,N?. Since the expression between
square brackets corresponds to the total income in the economy Y,, I rewrite the government
budget constraint as

7Y, = b N{ + g, Ny (11)

Everything else equal, both types of agents prefer lower taxes as they reduce their dispos-
able 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.!?

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 prefer-
ences over their life cycle which reflects a form of age-related selfishness in public spending
preferences. Sgrensen (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. Ahlfeldt
et al. (2020, 2022) bear out the existence of inter-generational conflicts in public policy by
investigating direct democracy outcomes from several referendums in Switzerland and Ger-
many, hence, concluding that all generations vote to favor their generation throughout the
lifecycle.

I consider a probabilistic voting setup.'® With probabilistic voting, all agents vote for a
policy platform ¢, = (7, b,, g;) represented by opportunistic candidates (or parties). Candi-
dates 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

HT 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 w, and interest rate R,—would lead to the same conclusions
concerning old households as any increase in unemployment benefits reduces the gross return on physical
capital and therefore their income.

BThe 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.

11



1} that maximizes the political objective function W, (v,) 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 coordination
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 effects operating
through unemployment, wages, and the accumulation of capital. The maximization program

that characterizes the public policy equilibrium is

max W, (7, b, 9,) =n; [ (1 —u,)In(1 —7,) +u,Inb, | + In(1 —7,) + BIn(g,)

T4,0¢,94

Old indirect utility
Young indirect utility

subject to the government budget constraint from Equation (11), where

= ]”fwa +apiy) (12)
is the political weight of the young, and w 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.'* See appendix 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 p,/n,. 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 w. 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 ap, . This term appears because the public
policy at time ¢ also affects future income dynamics of the young generation.

Focusing on the interior solution of the maximization program, the first order conditions

14This assumption can be interpreted in two ways: either both relative ideological spread-outs are time in-
variant 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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lead to the following public policy equilibrium:

U Yt
b= —1t Lt 13
P14 B4, NY (13)
B Y,
=L -t 14
HTIE B Ny 14
B+utm
— 2T Al 15
Tt 1+B+77t ()

where Equation (13) defines the unemployment benefits, Equation (14) the old-age specific
government spending per old household, and Equation (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. d7,/dn, > 0 if and only if u, > B/(1+5).
No matter the level of unemployment, they always prefer larger unemployment benefits, i.e.
0b,/On, > 0. Conversely, this generation desires less old-age specific government spending
because they do not derive any utility from it yet, i.e. dg,/dn, < 0.1

The aggregate net income of young households can be defined as
VY = (1 —up)(1 = 7)w, + by NY.

Using Equations (10) and (13), I rewrite it as a share of the total income such that

W ooom
Y, 1+8+mn,

For a given level of total income Y}, the comparative statics indicate that when the political
weight of the young rises, they increase their income share through more redistribution i.e.
o(Y?/Y,)/On, > 0. Conversely, the income share of the elderly shrinks when the political
weight of the young increases, i.e. 9(Y,°/Y,)/0n, < 0. Furthermore, it is possible to express

the after-tax income ratio between young and old households, as

Y;Z/
Y_to = M- (16)
The greater is the political weight of the young, the greater their relative net income is, i.e.
oYy /Ye)/on, > 0.

15T do not consider any form of explicit altruism in the model. However, the parameter S 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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2.4 Equilibrium

Using Equations (13) and (15) from the public policy equilibrium along with Equation (10)

from the labor market equilibrium lead to the labor share at the equilibrium:

_ (1 —uy)
b 1"‘7715(1_“75), 17)

where the political weight of the young 7, is exogenous and given by demographic dynamics,
while the unemployment rate w, is endogenous. Using Equation (8), I can express the

capital-per-worker at equilibrium as a function of exogenous variables, namely,

o

= (1) (18)
where the capital stock K is given by the savings in previous period, whereas the labor supply
N/ 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 7,. The greater the political weight, the greater the unemployment 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. K, =5, _;, 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/, the larger the labor force, and therefore the lower the capital-to-labor ratio.

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.
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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.!® 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.

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. n, = N/ /N/ ;. Lastly, the survival
rate verifies the identity and equals the product of the old-age-dependency ratio and the
population growth, i.e. p, = Nf/N/ x n,. Figure 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

16 An 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.

"Demographic 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 p,; is
not available after 2060. Thus, I suppose that p,,; 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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Figure 3: Demographic dynamics

Population growth (n) Survival rate (p) Old-age dependency ratio (p/n)
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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.

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 6,
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 ac-
count 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 K. 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

b, in the model. I compute the unemployment rate such that u, = 1 —emp, /N> where
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Table 1: Parameters

Parameter France US Target
o Discount rate 0.669  0.669 Set to 0.99%
¢ Capital share in 1950 0.232  0.323 1—0,95
o Capital-labor elasticity of substitution 1.206  1.270 Estimation
w Relative ideological spread-out 1.103  0.622 kg7
B Preference for old-age specific gov. spending 0.570  0.002  Tyg979
A Scale parameter of the production function — 127.782 18.430 6,49,

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.

emp, is the number of persons in employment and N}°~%4 is the working-age population.!®

Then, I compute labor according to the identity L, = (1 — u,)N/.

Public policy variables. I use the government revenue as a share of GDP from the
OECD Tax Database to proxy the tax rate 7,, 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,N?/Y,, 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. b,u,N//Y,. Both latter variables are from the OECD
data.

Normalization. I normalize the capital-labor ratio k, and the young population N/
to their 1950 values. L, is computed such that the unemployment rate u, matches the one
derived for 1950 and K, satisfies the identity k, = K,/L,.

3.2 Calibration

Once stock variables are normalized, I calibrate the parameters of the model {«, ¢, o, w, B,
A}. Table 1 summarizes parameters for both countries. I set the discount rate a at 0.669,
i.e. 0.99 on annual basis. The parameter ¢ corresponds to the capital share in 1950 and is

derived from the labor share in the same year.

18T consider the whole working-age population instead of the young population. Due to the demographic
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} 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 2: Estimation of the capital-labor elasticity of substitution

Linear regression - OLS

France United States
(1) (2) (1) (2)
" 1.233*** 1.214*** 0.752*** 0.762%*
(0.020) (0.019) (0.012) (0.014)
Yo —0.318*** —0.171** —0.213*** —0.363***
(0.014) (0.043) (0.017) (0.101)
Vs —0.005*** 0.002
(0.001) (0.002)
o 1.466 1.206 1.270 1.571
R?2 0.891 0.908 0.703 0.713
Adj. R? 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. ~ is the
intercept, 7v; = (1 — 0)/o encompasses the elasticity of substitution between capital
and labor, and ~y45 captures the overall bias in technical change.

The main parameter of the model is the elasticity of substitution between capital and
labor, i.e. 0. I follow the specification of Klump et al. (2007) for a CES production function
with biased technical change. I estimate o with a single-equation estimation from the two

first-order conditions of the profit maximization, namely,

IO, =~y + v In(ky/kg) + 72 (t—1g) (19)

where 7, is the intercept, 7, = (1 — 0)/o encompasses the elasticity of substitution between
both factors, and ~y, captures the overall bias in technical change.

Table 2 summarizes the coefficients and provides the estimated elasticity for both coun-
tries. For France, the specification in column (2) that controls for the bias of technical change
is the preferred one. Since v is negative and significant it means that the technical change
is biased toward capital. For the US, I consider the first specification as 75 is not significant
in column (2). Note that the coefficients from which I derive the elasticity, i.e. 74, are
significantly negative, implying that o 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
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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. Caballero and Hammour (1998) use a relatively high value
of the capital-labor elasticity of substitution, about 6.00, to simulate French data. As I look
upward of their mechanism, my estimates remain much lower compared to their original
paper.

To calibrate the three remaining parameters, I match three moments in the data. The
relative ideological spread-out w is set to match the capital-labor ratio k, in 1970 using
Equation (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 3 is set to match the tax rate 7, in
1970, from the data, using Equation (15). As expected, the preference for 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.

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 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 5 displays the dynamics of public policy
variables, expressed in percentage deviation from their 1970’s value. The rate of population
growth n, slightly exceeds the increasing survival rate p, between 1970 and 2000. Thus,
the old-age-dependency ratio p,/n, 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 7, is
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Figure 4: Model predictions of the labor share
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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 5: Public policy dynamics over the 1970-2010 period

Political weight of the young (n) Pub. unemp. spending (buN’/Y) Gov. spending (gN°/Y) Tax rate (t)
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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.

above its 1970’s level until 2000 in both countries as depicted in the first panel of the figure.
As the political weight of the young boomers rises, pro-youth policies are implemented
due to the opportunistic behavior of political parties. These policies consist of more redis-

tribution, i.e. a greater tax rate and more unemployment benefits, to prevent the income
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Figure 6: Labor market dynamics over the 1970-2010 period
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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.

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 6 displays the dynamics of labor market variables, expressed in percentage devi-
ation 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 la-
bor. 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 o 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 L, 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 K, 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 moderate increase

in labor does not manage to offset population growth. Therefore, the unemployment rate
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Figure 7: Public policy dynamics over the 2010-2100 period
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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.

also raises as depicted in the third panel. Since both factors are gross substitutes, output
Y, 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 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 n, declines sharply between 2010 and 2050
before stabilizing thereafter. Meanwhile, the survival rate p, 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, n,, 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. Opportunistic 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
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Figure 8: Labor market dynamics over the 2010-2100 period
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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.

and so does the outside option of workers. These changes in public policy have consequences
on the labor market.

Figure 8 displays the dynamics of public policy variables, expressed in percentage devi-
ation 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.

23



Table 3: Demographic variables in 1970

Variable France United States
Ni970 Population growth rate 1.134 1.597
Dig7o  Survival rate 0.417 0.476
Diggp Expected survival rate 0.583 0.561
ﬁi—gig Old-age dependency ratio 0.368 0.298
Moo 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.

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 stabilizes in the US, before

declining again by the end of the century due to the aging of the population.

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 n, and the
survival rate p,. 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 3
summarizes the demographic variables in 1970. Then, I compare counterfactual simulations
to the benchmark obtained in section 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 B.

To neutralize the factor accumulation effect, I suppose that all demographic parameters
remain at their 1970’s level, i.e. n; = n97¢ and p; = p;,; = P97, 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. n; = 7,. Conversely, I neutralize the
policy mechanism effect by setting the political weight of the young to its level in 1970, i.e.

n, = M1g979, While all demographic parameters remain at their benchmark values. Lastly,
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Figure 9: Decomposition of the channels of demographic changes
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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.

I make a counterfactual simulation to neutralize both channels in which n; = 1,970, p; =
Pi1 = P1g70 and n; = 1197¢. This latter simulation is the baseline counterfactual simulation.

Figure 9 presents the sizes of the factor accumulation effect and the policy mecha-
nism 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 em-
ployment. Meanwhile, the policy-mechanism effect harms the 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. Nonetheless, the factor-accumulation
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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 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.

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 redistribution. The net
income ratio between young and old is more appropriate to determine the winners of the
age-related conflict.!? Let T be the per-capita redistribution from old to young that is the

product between the old-age dependency ratio, i.e. p,/n,, and the difference between the

19T 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 ap, ; 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.

26



Figure 10: Per-capita redistribution dynamics

Per-capita redistribution from old to young (1970 = 0)

50+ Country
— France
— United States
0 -t
Boomers' period
Young (20-60)
-50 1
Old (60+)
-100

1970 1980 1990 2000 2010 2020 2030 2040 2050

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.

after-tax and before-tax young-to-old income ratios, i.e. ¥}Y/Y;° — ©,. Using Equation (16),

pe (Y p
TtE_t<_t_ t) =—t(77t—@t)-

Ty

Therefore, changes in per-capita redistribution reflect changes in the old-age dependency
ratio, i.e. p,/n,, and in the aggregate redistribution, i.e. n, — ©,.

Figure 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 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
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benefits.20

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 institutions 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 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 institutions,
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.

2ONote 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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Appendices

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), (2) and (3), I obtain:

. 1 . ,
UY —1n | ——— i | +ap, .U 20
t L_’_aptﬂyt} Per1Viga ( )
U = |—PL (1 — 1)y R,|+Blng, (21)
1+ ap,

where U/ " is the indirect utility of a young household at time ¢ in employment status
i €{e,u}and Uy " is the indirect utility of an old household at time ¢ who was in employment
status 7 in the previous period. Thus, indirect utilities depend on the first-period disposable
income, ¥, and therefore the employment status.?!

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}) = (1—u,) U/ +u,U)". Therefore, the expected indirect utility of a young individual

at time ¢ is

£ = 1 o) {1t [ L2700 ]

1+ ap;q L+ apyyq (22)

+ apt+1{ In [apt+1(1 - Tt+1)Rt+1} + 51n9t+1}7

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.?? With probabilistic voting, all agents vote for a
policy platform ), = (7, b;, g,) represented by opportunistic candidates (or parties). Candi-

dates try to maximize their probability of winning the election. They differ in their popularity

21 Tmplicitly, 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 7, or g, does not contain the disposable income of the previous period y? ;.

22The 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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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
¥} that maximizes the political objective function W,(v,) 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 w’ with j € {y,0}, where
w’ 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 w’, the more spread are the ideologies within the j
group. Hence, opportunistic candidates prefer targeting less ideological groups, i.e. large
w!, because they are easier to convince. The equilibrium public policy 1} maximizes the

following political objective function:

Ny NoO
Wili) = e [UFW)] + e {una U7 () + (1= w U7 ()

subject to the government budget constraint from Equation (11), where E[U/(1,)] and
U (1,) are respectively defined by Equations (22) and (21).

There is no coordination 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 effects operating through unemployment, wages, and the accumulation of capital.
Let (NJZ be the part of the utility which is directly affected by the public policy platform.
From Equation (21), we have that U¢ = U" = U?°. Hence, I rewrite the political objective
function as A ) No o

W, (¢,) = Ftwy[ [Uty(wt)} + Ftonto(qpt) + other terms
t t
where other terms encompasses all the terms that are not directly affected by public policy.

Let w 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. w = wY/w°. I assume this spread-out is

constant over time.? Using Equations (21) and (22), I rewrite the maximization program

23This assumption can be interpreted in two ways: either both relative ideological spread-outs are time in-
variant 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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that characterizes the public policy equilibrium as

max W,(1;,bs,9;) =1, | (1 —uy) In(1 —7,) +u;Inb, | +In(1—7,)+ Bln(g,)

7450494

+ other terms

subject to the government budget constraint from Equation (11), where
n
= —w(l+apy)
by

is the political weight of the young.
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B Methodology for counterfactual simulations

In this appendix, I provide details on the methodology for the simulations and decompositions
in section 3.4. The benchmark simulation is the one obtained in section 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 accumula-
tion effect by setting the rate of population growth and the survival rate at their levels in
1970, i.e. ny = nyg70 and p; = Pig79- The expected survival rate p,, ; of one generation is the
survival rate p, once this generation becomes old, therefore it implies that p;,; = p; = pig7o-
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

L y o _ Dl o
N; :n—tht and NV{ :Eth,
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 =niNY, and N{' =p,N/,.

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

such that ,
1+ ap, ap;

K/
t ap, 1+ ap;

t*

The initial capital stocks are recalculated because setting constant the survival rate implies

changes in the saving rate as

_ apy y
1+apt t—1»

K, =S5,

where Y}” | 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. 7, = 1197¢-
All other demographic variables remain identical to the benchmark simulation.
Baseline counterfactual simulation. I neutralize both effects, therefore, I set n; =

Nig70, Py = Pir1 = Pigro- This simulation is the combination of the two previous ones. As
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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. 77 = 197¢-

Factor accumulation versus policy mechanism.

Figure B.1 presents the labor share from the four counterfactual simulations, as detailed

above. From this figure, I derive the decomposition of the channels of demographic changes,

see Figure 9.

Figure B.1: Counterfactual simulations of the channels of demographic changes.

France United States

0.754

o

3

o
1

Labor share
o
[0))
[63]
1

e

(o]

o
1

1950 1970 1990 2010 2030 2050 2070 2090 1950 1970 1990 2010 2030 2050 2070 2090
Data — Benchmark - - Factor accumulation -—- Policy mechanism ---- Baseline

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.
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