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Abstract

The present paper quantifies the importance of family insurance for the analysis of

social security. We therefore augment the standard overlapping generations model with

idiosyncratic labor productivity and longevity risk in that we account for gender and

marital status.

We simulate the abolition of pay-as-you-go pension payments, calculate the result-

ing intergenerational welfare changes and isolate aggregate efficiency effects for singles

and families by means of compensating transfers. We find that abolishing social security

creates significant efficiency losses which are substantially higher for singles compared

to married couples. A decomposition of the efficiency loss reveals that this difference

can be almost exclusively attributed to the insurance role of the family with respect to

longevity risk. Neglecting differences in family structure when studying the privatiza-

tion of social security, one overestimates the long run change in the capital stock by about

40 percent, the decline in labor supply by about 30 percent and the aggregate efficiency

loss by even 36 percent. Given rising divorce rates and less stable marriages in almost all

Western societies, our results also indicate that social security should not be reduced but

strengthened in the future.
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1 Introduction

Public expenditure on social security has been rising steadily in the last decades in almost

all Western economies. In the year 2009, expenditure on old-age and survivor benefits

amounted to roughly 7 percent of GDP in the US and more than 15 percent in Italy, see

OECD (2013). Under the current demographic projections and in the absence of major re-

forms, we expect this expenditure to rise even further in the future. Seeing this growing im-

portance of social security expenditure for fiscal budgets, numerous papers have analyzed

the importance of existing social security systems and tried to quantify their redistributive

and efficiency consequences. The majority of these studies have in common that they derive

their results within a standard overlapping generations framework, in which a household

is essentially an unspecified unisex entity that supplies labor to the market, consumes and

saves. In reality, however, the majority of men and women are married or live together

in a cohabitation arrangement. Decisions about labor supply, consumption and savings are

therefore often made within a family context where husband and wife have to come up with

a mutual agreement. Modeling family structures is therefore important when studying the

role of social security for various reasons. First, couples realize economies of scale in con-

sumption and benefit from specialization in market and home labor, so that life-cycle labor

supply and savings as well as liquidity constraints may differ substantially from their single

counterparts. Second, as already discussed by Attanasio et al. (2005), Ortigueira and Siassi

(2013), Achou (2015), Kotlikoff and Spivak (1981) and Brown and Poterba (2000), marriage

can provide insurance against labor market, long term care and longevity risk and therefore

substitute (at least partly) for publicly provided insurance schemes. Third, specific features

of the social security system such as survivors benefits or supplementary benefits to one-

earner couples may redistribute resources from singles towards couples. As a consequence,

internal rates of return typically differ for singles and married couples.

In order to understand how family arrangements alter the outcomes of social security re-

forms, we augment the standard overlapping generations model with idiosyncratic labor

productivity and longevity risk in that we account for gender and marital status. In our

benchmark model we assume that when women and men enter the economy at young age

they learn about their family status (which is drawn from a Bernoulli distribution) and that

this status remains unchanged over their entire life cycle. In order to paint a most accurate

picture of the differences in labor supply and savings of men and women as well as single

and couple households, we allow for labor supply decisions (at the intensive margin), home

work as well as (exogenous) childbearing. We assume that couples maximize the sum of

both partners’ utilities, meaning that a couple’s decision is always efficient. We calibrate our

model to the German economy using both macroeconomic data as well as microeconomic

evidence on time use and wealth for different types of households. From the point of view

of this paper, the advantage of looking at the German pay-as-you-go (PAYG) social security

system is that it features a (almost pure) Bismarckian design with a very tight tax-benefit
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linkage.1 This allows us to focus on the labor supply distortions, longevity insurance and

liquidity effects of social security, without losing ourselves in a long discussion about the

redistributive role of the government.

Using our calibrated model economy, we study the role of social security for different house-

hold types. Specifically, our counterfactual is a scenario in which the government suddenly

and unexpectedly prevents the accumulation of new pension claims for households. Yet,

all acquired pension rights – especially those of current retirees – remain untouched and

need to be financed by current and future generations. As we simulate a full transition path,

we are able to study different financing schemes for these existing claims. In accordance

with previous studies that take into account transitional dynamics, we find that in terms

of aggregate efficiency – i.e. after all effects of pure intergenerational redistribution have

been smoothed out – abolishing social security creates substantial losses. The reason for this

is a combination of changing labor supply distortions and the loss in longevity insurance.

Most importantly, however, we show that singles are substantially worse off from abolishing

PAYG old-age payments compared to married couples, in fact their efficiency loss is almost

four times as large. A decomposition reveals that this difference can be almost exclusively

attributed to the insurance role of the family with respect to longevity risk. Since a married

individual inherits her spouse’s wealth after his death and the likelihood that both part-

ners reach a very old age is relatively small, marriage serves as an insurance device against

longevity risk for the surviving partner. Consequently, married couples are much less reliant

upon governmental provided longevity insurance.

Next we quantify the importance of different family structures for the macroeconomics of

social security reform more generally. To this end, we run the same reform of the social se-

curity system in two alternative economies. The first one assumes households to be unisex,

one-breadwinner entities without children (like it is usually done in standard macroeco-

nomic models). In the other one, marital status fluctuates over the life course according

to (exogenous) marital and divorce shocks. We show that neglecting family structures, we

overestimate the reaction in private savings to the privatization of social security by about

4 percent, the change in the capital stock by even 40 percent and the decline in labor supply

by about 30 percent. Factor price reactions are consequently much stronger in an economy

without family structures. Even more importantly, the predicted efficiency loss in such a

setup is about 36 percent larger compared to the economy that includes family structures.

Including transitions in marital status throughout the life cycle does not change the results

substantially, provided that the share of married couples is identical upon entering retire-

ment.

The remainder of the paper is organized as follows: The next section briefly discusses previ-

ous results regarding the privatization of social security and the importance of the pension

system for singles and couple households. Section 3 describes the structure of the simulation

model, while section 4 explains the calibration and simulation approach. Finally, Section 5

1 In contrast the system in the US is highly progressive and therefore redistributes resources from households

with high to those with low labor earnings.
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presents the simulation results and the last section offers some concluding remarks.

2 Relationship to the existing literature

The study of the effects of social security has quite some tradition in the literature that dates

back to Hubbard and Judd (1987) and İmrohoroğlu et al. (1995, 1999). In dynamically effi-

cient economies, the introduction of unfunded social security systems redistributes towards

currently existing generations. On the one hand, retirees at the time of the introduction get

a free lunch, as they have never contributed to the system but receive old-age benefits. On

the other hand, with a declining capital stock, the economy moves further away from the

golden rule. Therefore it is not surprising that most studies find a negative impact of the

introduction of social security on long run welfare, and in turn a long run welfare gain from

its abolition.

As soon as the welfare effects of transitional generations are taken into account, things are

not so clear-cut anymore. Studies like Nishiyama and Smetters (2007) and Fehr, Habermann

and Kindermann (2008) show that when intergenerational redistribution is neutralized via

compensating transfers, the insurance benefits of social security dominate the cost arising

from labor supply distortions and stronger liquidity constraints both in the US and in Ger-

many. Consequently, moving towards a fully funded system induces efficiency losses. The

questions that remain then rather relate to the optimal size and/or design of the existing

paygo system.2

More recent studies analyzing issues of social security have already introduced family struc-

tures in OLG models. Kaygusuz (2015) explicitly distinguishes between single individu-

als and married partners of both sexes. He finds that the current US social security sys-

tem especially discourages labor market participation of married women and favors tradi-

tional single-earner couples. Sanchez-Martin and Sanchez-Marcos (2010) quantify the conse-

quences of recent pension reforms in Spain for single-earner and double-earner households

of different educational backgrounds. Simulating a transition path that features realistic

population aging in Spain, they show that when survival pensions are neglected, one might

significantly underestimate future financial burdens of the Spanish pension system. While

both of these studies assume a deterministic income process for individuals, Nishiyama

(2010) quantifies the consequences of an elimination of spousal and survivor benefits in the

US system using a model with stochastic labor productivity. He includes a transition path

but only considers married households who decide jointly on their intensive labor supply.

The removal of spousal and survivor benefits induces a strong increase in market work

hours for women in the long run which could be transformed into a welfare gain for all

current and future cohorts.

Domeij and Klein (2002) as well as Hong and Rios-Rull (2007) model marriage, divorce and

2 See e.g. Fehr, Kallweit and Kindermann (2013b) who analyze the optimal progressivity of the German

pension system.
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remarriage as idiosyncratic shocks over the life cycle. They compare long-run equilibria of

economies with and without a social security system. The results of Domeij and Klein (2002)

support the view that the redistributive pension system in Sweden is to a large extend re-

sponsible for the unequal distribution of wealth in the economy. Hong and Rios-Rull (2007)

find that the positive effect of longevity insurance through old-age payments is dominated

by the negative effect of a decrease in the capital stock. Therefore they conclude that the role

of the pension system in providing longevity insurance is very limited.

Beneath studies that include family structures in an OLG model, our paper is also related to

a strand of literature that quantifies the importance of home production for the labor supply

decision of singles or married couples. Olivetti (2006) and Greenwood et al. (2005) are pop-

ular representatives of this line of research. The paper that is most closely related to ours

is probably Dotsey, Li and Yang (2015), who simulate social security reforms in a standard

stochastic overlapping generation model (without families) that incorporates home produc-

tion.

3 The model economy

In the following we describe the overlapping generations model we use to quantify the

importance of social security for singles and families. We thereby draw heavily on Fehr,

Kallweit and Kindermann (2013a), who use the same model to analyze reforms of the family

taxation system in Germany.

3.1 Demographics

At any point in time our economy is populated by J overlapping generations. At each date

t a new generation is born. The size of generations grows over time at the constant rate n.

Upon entering the economy, the members of the newborn cohort learn about their gender g,

where being a woman F or a men M is equally likely. In addition, they draw a realization

of a skill level s ∈ {1, . . . , S} and a marital status m ∈ {0, 1, . . . , S}. m = 0 means that the

individual is single and m > 0 that she is married to a spouse of skill class m = s∗.3 There is

a probability distribution πs
g that defines the likelihood of being of skill level s conditional

on gender g and a probability πm of getting married. Conditional on getting married, indi-

viduals of a gender g and skill level s are assigned to a s∗ spouse with probabilities πs∗
g,s. All

of these characteristics – gender, skill and marital status – are assumed to be invariant over

the life cycle.

In addition to these permanent characteristics there are two transitory risk factors regarding

demographics:

(i) The number of children: Childbirth is due to exogenous probabilities and can only take

3 Variables referring to a partner are denoted by an asterisk.
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place at age Jc. Specifically we assume that at Jc fractions πc
m and πc

s of married and

single households give birth to exactly 2 children. The kids then live with their par-

ents until they reach adulthood. Children can either be born into a marriage or out

of wedlock. In the latter case they stay with their mother and the father has to pay

alimonies.

(ii) Survival to the next period: Individuals only survive from age j− 1 to age j with a certain

probability ψ
g
j conditional on their gender. For married partners we assume these

probabilities to be independent, so it may happen that only one of the two partners

dies. In this case, the surviving spouse inherits all the assets of the partner. If both

partners die at once or if a single agent dies, they leave accidental bequests to their

children’s generation.

3.2 Endowments and preferences

Individuals are endowed with a gender, skill and age specific labor productivity eg,s,j. At

the exogenous retirement age JR they become unproductive and therefore stop working. In

addition labor productivity is due to uninsurable idiosyncratic shocks ηj, where π
η
g,s(ηj+1|ηj)

is the distribution of tomorrows labor productivity conditional on today’s realization of η.

Individuals have preferences over stochastic streams of consumption cj and leisure ℓj, which

they value according to the standard discounted expected utility function

E

[
J

∑
j=1

βj−1u(cj, ℓj)

]

. (1)

β is a time discount factor. In order to smooth consumption over time and self-insure against

idiosyncratic productivity shocks, agents can save in a risk free asset aj with a tight borrow-

ing constraint aj ≥ 0. Upon retirement, they start receiving pension benefits. We denote by

pj the current amount of already accumulated pension rights. Finally, since our model ab-

stracts from annuity markets, individuals that die before the maximum age of J may either

leave their savings to their remaining spouse or (in case of singles or married partners that

both die at the same age) leave accidental bequests. The sum of accidental bequests Qt in

period t is distributed according to the age-specific scheme Γj in a lump-sum fashion, i.e.

bj = ΓjQt. (2)

We can summarize the state of an age-j agent as

zj = (g, s, m, kj, ηj, η∗
j , aj, pj), (3)

where kj ∈ {0, 2} indicates the number of children and η∗
j the current labor productivity

shock of the (potential) partner. In the following, we will for the sake of simplicity omit the

indices t and zj wherever possible.
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3.3 The single household’s decision problem

Due to additive separability in time, we can formulate the decision problem recursively so

that

V(zj) = max
xj,hj,ℓj

u(cj, ℓj) + βψ
g
j+1E

[
V(zj+1)

]
. (4)

Individual consumption cj = cj(xj, hj, 0) is produced within the household by means of

market goods xj and home labor hj. Since lifespan is uncertain, future utility is weighted

with the gender-specific survival probability ψ
g
j+1. Future utility is computed over the dis-

tribution of future states of productivity ηj+1 as well as the number of children kj+1. Single

mothers maximize (4) subject to the budget constraint

aj+1 = (1 + r)aj + yj + p̃j + cbj + alj + bj − τ min[yj; 2ȳ]− T(yj, p̃j, raj)− (1 + τx)xj. (5)

At the beginning of life households are endowed with zero assets a1 = 0 and they do not

value bequests, i.e. aJ+1 = 0. In addition to interest income from savings raj, they receive

gross income from supplying labor to the market yj = wejηjlj during their working period

as well as public pensions p̃j during retirement. Labor income yj is the product of the wage

rate for effective labor w, gender- and skill-specific productivity at age j, eg,s,jηj and time

spent working in the market lj. Besides working at home and in the market, all women

with children have to spend time ϕj on educating their children when those are living in the

household.4 Consequently, their market labor is given by

lj = 1 − hj − ℓj − ϕj. (6)

The government pays child benefits cbj to mothers, and fathers of children who are born out

of wedlock have to pay income dependent alimonies which are received by the children’s

mother as a flat payment (alj > 0). Households contribute at a rate τ to the public pension

system up to a ceiling which amounts to the double of average income ȳ. Taxes on labor

income, pensions and asset income are paid according to the progressive schedule T(·, ·, ·).

Finally, the price of market goods xj includes consumption taxes τx.

The budget constraint of single fathers with young children reads

aj+1 = (1 + r)aj + yj + p̃j − alj + bj − τ min[yj; 2ȳ]− T(yj, p̃j, raj)− (1 + τx)xj

where the alimony payment is a fraction of net income and the time constraint is lj = 1 −

hj − ℓj, meaning that ϕj = 0.

Pension claims are fully earnings related. Specifically, for a single household they evolve

according to

pj+1 = pj + κ min[yj; 2ȳ], (7)

4 Of course such education time typically comes at the return of a larger skill set or higher human capital for

children. For tractability reasons we however have to simplify our model in that education time is a fixed

cost factor that reduces the time endowment of mothers with dependent children and therefore impacts on

mothers’ labor supply elasticity.
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where κ denotes the accrual rate and p1 = 0.5 Our model takes a contribution ceiling into

account which fixes the maximum contribution and pension accrual base.

3.4 The married household decision problem

Following Nishiyama (2010) or Kaygusuz (2015), we assume a collective model of household

decision making. Married couples of skill groups s and s∗ at age j maximize a joint welfare

function with equal weights in order to obtain efficient outcomes

max
xj,hj ,h

∗
j ,ℓj,ℓ

∗
j

{

u(cj, ℓj) + βψ
g
j+1E[V(zj+1)]

}

+
{

u(cj, ℓ
∗
j ) + βψ

g∗

j+1E[V(z∗j+1)]
}

(8)

with cj = cj(xj, hj, h∗j ). The respective household budget constraint reflects the fact that both

assets and pension claims are pooled within a marriage.6 In addition, the income splitting

method of family taxation is applied in the benchmark economy. The household budget

constraint reads

aj+1 = (1 + r)aj + yj + y∗j + 2p̃j + bj + b∗j + cbj

− τ
(

min[yj; 2ȳ] + min[y∗j ; 2ȳ]
)
−2T

(
yj + y∗j

2
, p̃j, raj

)

− (1 + τx)xj. (9)

Note again that married couples in our benchmark are not altruistic and don’t derive direct

utility from being married. Consequently, they still value consumption and leisure accord-

ing to the function (1).

Pension claims now evolve according to

pj+1 = pj + κ
min[yj; 2ȳ] + min[y∗j ; 2ȳ]

2
. (10)

Beneath the productivity processes for both partners, married agents take into account the

possibility that one of the spouses dies. In this case the surviving partner of gender g com-

pletely inherits the assets of the partner and receives her (pooled) old-age pension. Her state

turns into zj+1 =
(

g, s, 0, kj, ηj+1, 0, aj+1, pj+1

)
. The surviving spouse then behaves identical

to a single household. Consequently, couples’ assets are only passed on to younger cohorts

if both partners die at the end of the same period.

3.5 Instantaneous utility, scale effects and home production

The period utility function is defined as

u(cj, ℓj) =
1

1 − 1
γ

(

c
1− 1

ρ

j + αℓ
1− 1

ρ

j

) 1− 1
γ

1− 1
ρ , (11)

5 Note that p̃j = pj, if j ≥ JR and p̃j = 0 otherwise.

6 The pooling of pension claims approximates the German widow’s pension benefit.
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where γ is the intertemporal elasticity of substitution between consumption at different

ages, ρ is the intratemporal elasticity of substitution between consumption and leisure at

each age j and α is an age-independent leisure preference parameter.

The needs of a household generally do not grow in proportion to the number of household

members. We therefore model scale effects in household consumption. Let nj ∈ {1, 2} de-

note the number of adult household members. Consumption for each adult family member

is then derived from

cj(xj, hj, h∗j ) =

(

1

nj + φk̂j

)ω

︸ ︷︷ ︸

scale effect

·

{

υx
1− 1

χ

j + (1 − υ)Φ (hagg)1− 1
χ

} 1

1− 1
χ

︸ ︷︷ ︸

home production

(12)

with

hagg =







[

(hj)
1− 1

σ + (h∗j )
1− 1

σ

] 1

1− 1
σ , if married

hj, if single.
(13)

The production of the consumption good within the household follows a CES home pro-

duction technology combining market goods xj and aggregate home labor hagg. The latter

itself is again derived using a CES production function, where σ measures the elasticity of

substitution between the respective time spent in home production by the two partners. υ is

a share parameter for market goods xj, Φ is a scale parameter and χ defines the elasticity of

substitution between market goods xj and effective working time in home production. The

scale effect translates household consumption into consumption realized by each adult fam-

ily member. Scale effects in household consumption are captured by the parameters φ and

ω. With 0 < φ, ω < 1 a child costs less than an adult and the second adult and each addi-

tional child are cheaper to feed and clothe than the older sibling. Since children always stay

with the mother, single men who have children do not realize child costs in consumption,

i.e. k̂j = 0.

3.6 Technology

Firms in this economy use capital and labor to produce a single good according to a Cobb-

Douglas production technology. Capital depreciates at rate δ. Firms maximize profits rent-

ing capital and hiring labor from households under perfect competition, i.e.

max
Kt,Lt

{
θKε

t L1−ε
t − wLt − (r + δ)Kt} (14)

where Kt and Lt are aggregate capital and labor, respectively, ε is the capital share in produc-

tion and θ defines a technology parameter. As a result the net marginal product of capital

equals the interest rate for capital r and the marginal product of labor equals the wage rate

for effective labor w.
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3.7 The government sector

Our model distinguishes between the tax- and the social security system. In each period

t, the government collects taxes from households in order to finance general government

consumption G as well as aggregate child benefits CBt, i.e.

TI,t + TX,t = G + CBt, (15)

where TI,t and TX,t define income and consumption tax revenues, respectively. We assume

that government consumption remains fixed over time and that the budget is balanced

through adjustments of the consumption tax.

The sole role of the social security system in our model is to provide old-age benefits. Bene-

fits are financed on a pay-as-you-go basis through payroll contributions from labor income

below the contribution ceiling of 2ȳ. Budget balance of the system is achieved by adjust-

ments of the contribution rate.

3.8 Equilibrium conditions

Given a specific fiscal policy, an equilibrium path of the economy is an allocation that solves

the household decision problem, reflects competitive factor prices, and balances aggregate

inheritances with unintended bequests. Furthermore aggregation must hold and the con-

sumption tax as well as the pension contribution rate have to balance the tax and pension

system’s budgets. Since we assume a closed economy setting, output has to be completely

utilized for private consumption, public consumption G and investment purposes, i.e.

Yt = Xt + G + (1 + n)Kt+1 − (1 − δ)Kt. (16)

Aggregate savings have to balance capital demand of firms and the government and aggre-

gate labor supply has to be employed by firms.

4 Calibration of the initial equilibrium

4.1 Demographic structure

Table 1 reports the central parameters of the model. In order to reduce computational time,

each model period covers five years. Agents reach adulthood at age 20 (j = 1) and may

give birth to two children at age 25 (Jc = 2). Since children stay in the household for twenty

years, we have k1 = k6 = k7 = . . . = 0. Individuals retire mandatorily at age 60 (JR = 9)

and face a maximum possible life span of 100 years (J = 16). We assume that 51 percent of

all males/females who enter the labor market are married. This reflects the average fraction

of married households among working cohorts in Germany. On average, 1.4 children are

born per mother in Germany and two thirds of mothers are married at the time of birth,
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see Statistisches Bundesamt (2007). In order to match these figures in our model, we set

the childbirth probability (of two children!) of married and single females to πc
m = 0.9 and

πc
s = 0.45, respectively.

Table 1: Parameter selection

Demographic parameters Preference parameters

(Adult) Life span (J) 16 Intertemporal elasticity of substitution (γ) 0.50

Retirement period (JR) 9 Intratemporal elasticity of substitution between

Child birth period (Jc) 2 ... consumption and leisure (ρ) 0.60

Childhood periods 4 ... market goods and home work (χ) 2.00

Skill levels (S) 2 ... male and female home work (σ) 1.25

Childbirth probability (πc
m) 0.90 Coefficient of leisure preference (α) 0.70

Childbirth probability (πc
s ) 0.45 Share parameter for market goods (υ) 0.48

Growth rate (n) 0.05 Scaling factor consumption (ω) 0.50

Scaling factor children (φ) 0.30

Discount factor (β) 0.995

Technology/Budget parameters Government parameters

Factor productivity (θ) 1.45 Consumption tax rate (τx) 0.20

Capital share (ε) 0.33 Contribution rate (τ) 0.199

Depreciation rate (δ) 0.29

Education time male (ϕm) 0.00

Education time female (ϕ f ) 0.15

We assume a growth rate of the economy of n = 0.05, resulting in an annual rate of 1 per-

cent. Since population growth is currently close to zero in Germany, this number mainly

reflects labor productivity growth. Conditional survival probabilities ψ
g
j are computed from

the year 2000 Life Tables for Germany reported in Bomsdorf (2002). However, in order to

simplify the demographic transition, we restrict uncertain survival to retirement years, i.e.

ψ
f
j = ψm

j = 1, j < jR. In order to get a reasonable classification of skills, we use the Inter-

national Standard Classification of Education (ISCED) of the UNESCO. We thereby merge

levels 0-4 (primary and secondary education) and levels 5 and 6 (tertiary education) in or-

der to distinguish low-skilled (or regular) and high-skilled individuals (i.e. S = 2). In our

model 24 percent of men and 15 percent of women are high-skilled. While 83 percent of

high-skilled women marry a high-skilled men, only 54 percent of high-skilled men marry a

women from the same skill level. The skill distribution as well as mating probabilities were

estimated from German Socio-Economic Panel (SOEP) data of the years 1995-2007.7

4.2 Preference parameters, labor market participation and time use

Most microeconomic estimates of the intertemporal elasticity of substitution fall between

zero and one, see the discussion in Auerbach and Kotlikoff (1987) or İmrohoroğlu and Kitao

7 The SOEP data base is described in Wagner et al. (2007).
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(2009). We use γ = 0.5 in our benchmark. The intratemporal elasticity of substitution be-

tween consumption of goods and leisure is set to ρ = 0.6, which yields an uncompensated

labor supply elasticity of 0.16 for men and of 0.36 for women. Table 2 also illustrates that

while single men and women have quite similar labor supply elasticities, married women’s

labor supply is significantly more elastic than that of men. The latter reflects the fact that la-

bor supply at the extensive margin is more flexible than at the intensive margin for married

women. In order to account for the elasticities in the model, male labor supply at the market

is restricted to be at least 25% of their time endowment. This leads to a compensated cross

elasticity of male labor supply of 0.038. Bargain et al. (2014) report compensated cross-wage

elasticities for German married men close to zero.

Table 2: Labor supply elasticities in the initial equilibrium

Total Single Married

Men Women Men Women Men Women

Uncompensated 0.16 0.36 0.25 0.30 0.09 0.45

Compensated 0.35 0.82 0.56 0.67 0.19 1.02

In order to calibrate the participation rates and the split-up of time use, we assume χ = 2.

Rogerson (2009, p. 596) surveys the literature and concludes that typical estimates of the

substitution elasticity between market goods and home work ranges between 1.6 and 2.5.

In addition, we take φ = 0.3 and ω = 0.5 from Greenwood et al. (2003) to capture the

scale effects in household consumption. Then we calibrate the leisure preference parameter

α = 0.7 and the share parameter for market goods υ = 0.48 in order to match realistic

overall time use shares for Germany. Burda et al. (2008) report that on average men and

women spend about 43.2, 25.5 and 31.2 percent of their time endowment as leisure time,

market work and home work, respectively. Next, the intratemporal elasticity of substitution

between male and female home work σ = 1.25 is calibrated such that we obtain a time

difference in home labor for married men and women similar to those reported in Burda

et al. (2008). We choose a scaling factor Φ in order to make sure that aggregate household

home labor never exceeds two. Finally, time costs of males and females for the education

of children ϕj are chosen in order to match gender-specific time use data for mothers and

fathers reported in Statistisches Bundesamt (2003). Table 3 compares the fractions of market

work, home work and leisure for married couples of different genders generated by the

model with those from the data. The first block in the upper part reveals that even without

children men and women are quite different with respect to their shares of market work

and home work. In the model this is mainly generated by the gender productivity gap

which is especially pronounced for the high-skilled, see Fehr, Kallweit and Kindermann

(2013a). Specialization increases significantly during the years of child rearing. Note that

independent of their number of children men and women roughly spend the same time on

leisure consumption. Finally, time spent in home production increases after retirement. On

average, retirees devote about 40 percent of their time to home production and 60 percent to
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leisure consumption.

Table 3: Time use for married households: model vs. data∗

Men Women

Market Home Market Home

work work Leisure work work Leisure

No children Modelb 38.0 22.0 40.0 21.3 34.0 44.7

Dataa 31.6 25.3 43.1 23.4 34.4 42.3

Children Modelb 38.6 23.8 37.6 16.6 42.0 41.4

Dataa 37.5 24.3 38.2 15.6 47.5 36.8

Retired Model 0.0 35.2 64.8 0.0 45.4 54.6

Dataa 0.0 36.9 63.1 0.0 47.1 52.9

∗ In percent of time endowment. a Burda et al. (2008), Statistisches Bundesamt (2003).
b Education time included in homework.

Finally, in order to calibrate a realistic aggregate net wealth to output ratio of about 3.8, the

discount factor β is set at 0.995 which implies an annual discount rate of about 0.1 percent.

For information on the estimation of productivity profiles and the income process see Fehr,

Kallweit and Kindermann (2013a).

4.3 Technology and government parameters

On the production side we let the capital share in production be ε = 0.33 reflecting the

average share of capital income in Germany. The annual depreciation rate for capital is set

at 5.8 percent (i.e. the periodic depreciation rate is δ = 0.29) which yields a realistic interest

rate of 3 percent. Finally we specify the general factor productivity θ = 1.45 in order to

normalize the initial wage rate to unity.

We set the pension contribution rate to 19.9 percent, which yields a net replacement rate of

about 70 percent for the pension system. The progressive income tax schedule is oriented

towards German tax practice. Specifically, we let pension contributions be exempt from tax

and assume pension benefits to be fully taxed. Taxable labor income consists of gross labor

earnings minus a fixed allowance of 2400 e per person and an additional deduction of 10

percent of yj.
8 The sum of labor and pension income is taxed according to the German tax

schedule introduced in 2005. After a basic allowance of 7800 e per person, the marginal

tax rate increases from 15.8 to 44.3 percent when taxable income exceeds 52000 e. Capital

income is taxed at a rate of 26.4 percent after a basic allowance of 9000 e. Child benefits cbj

roughly reflect current German law which states states that for the first two children in total

8 These deductions reflects the diverse possibilities in the German tax system to reduce taxable income (e.g.

deductions of income-related expenses or household-related services). The chosen values guarantees a

realistic income tax revenue to output share.
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4416 e per year are paid as transfers per child (’Kindergeld’) by the government. Finally, if

parents are not married, the father has to pay an alimony alj which amounts to 10 percent

of his net income per child. In the initial long-run equilibrium, we fix the consumption tax

rate at 20 percent in order to generate a realistic public consumption ratio G/Y.

4.4 The initial equilibrium

Table 4 reports the calibrated benchmark equilibrium and the respective figures for Ger-

many. Since men have lower survival probabilities than women, their life expectancy (at

age 20) is 76.8 years, while women on average become 4.3 years older.

Table 4: The initial equilibrium

Model Germanya

solution

Calibration targets

Life expectancy (women) (in years) 81.1 82.8

Life expectancy (men) (in years) 76.8 77.7

Average number of children (per woman) 1.4 1.4

Pension benefits (% of GDP) 12.4 11.6

Tax revenues (in % of GDP) 19.1 22.7

Aggregate Net Wealth (in % of GDP) 3.7 3.8

Other benchmark coefficients

Interest rate p.a. (in %) 3.0 –

Bequests (in % of GDP) 3.6 7.1b

from which are intergenerational 2.2 –

Gini-coefficient for gross income 37.0 48.5c

Gini-coefficient for net income 29.2 28.8c

Gini-coefficient for assets 63.1 78.0c

Source: aIdW (2015), bSchinke (2012), cSVR (2014).

Aggregate pension benefits are slightly too high and aggregate tax revenues are a bit too

low. Note that about one third of tax revenues are generated from progressive labor income

taxation, which resembles the situation in Germany. Child benefits account for 2.2 percent

of GDP, so that public consumption amounts to 16.9 percent of GDP. The fraction of bequest

in GDP seems to be too low, but one has to keep in mind that our model only accounts

for unintended bequest. The initial equilibrium reflects a quite realistic distribution of net

income, while the inequality of gross income and wealth is somewhat understated.

4.5 Wealth profiles: Data vs. model

To test how accurately our model predicts the savings behavior of different household types,

we use data from the European Household Finance and Consumption Survey (HFCS) pro-
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vided by the ECB for Germany. The HFCS is currently available as cross section. The data

was collected between 2010 and 2011. The dataset contains household level information on

real and financial asset holdings, i.e. the amount and value of houses, liabilities, deposits,

mutual funds, bonds, stocks, managed accounts, voluntary pension contributions and life

insurances. From this we can construct the net wealth of each household. In addition,

we have information on age, family status as well as total household income. We group

households using 5 year age bins and classify them as either married or non-married (sin-

gle, divorced, widowed). The dotted line in the left part of Figure 1 reports the average net

wealth profile by age group divided by average household labor income. We can see that

the average wealth profile exhibits the typical life cycle savings hump-shape with savings

peaking around the date of retirement. On the right hand side of the figure we report the

ratio between the net wealth of married and non-married household. Married households

on average hold about 2 to 3 times as much wealth as a same age non-married household.

The solid lines in Figure 1 show the model predicted counterparts to the data. Overall we

Figure 1: Wealth profiles over the life cycle
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find that our model paints a quite accurate picture of the saving behavior of households. If

at all it might slightly understate the savings behavior of married households in relation to

non-married households. Fehr, Kallweit and Kindermann (2013a) provide further informa-

tion on the life cycle behavior of men and women with and without children in the initial

equilibrium and in the data.

5 Simulation results

We now want to study the consequences of an abolition of the social security system in our

model. Our thought experiment is as follows: Let t = 0 denote the initial equilibrium of our

economy. In the reform year t = 1 the government unexpectedly announces and implements
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that households cannot accumulate any further pension rights. All pension entitlements

that were already derived in the initial equilibrium remain untouched. Consequently, social

security will still pay old-age benefits until the last generation that was already economically

active in the initial equilibrium has reached the maximum age. We simulate two different

scenarios for financing these remaining benefits.

1. The traditional view: In the traditional view scenario, we assume that payroll tax rates

adjust in each period so that payroll contributions exactly cover instantaneous expen-

diture. As a result, payroll tax rates decline rapidly throughout the transition and

ultimately turn zero.

2. The tax-smoothing view: An alternative scenario is one in which the government wants

to achieve tax smoothing. This obviously leads to a more equal distribution of the bur-

den of financing existing pension claims. Specifically we assume that the government

reduces the payroll tax rate to a level that guarantees that the present value of payroll

contributions equals the present value of remaining social security payments. This re-

sults in a shortage of funds for social security in the early periods of the transition. In

order to close the budget we allow social security to issue debt in the short run. This

leads to interest payment which it can later on finance through payroll tax revenue.

In this simulation scenario, we also assume that the consumption tax is adjusted in a

sustainable way and that government debt balances short-run fluctuations in the tax

system’s budget.

For each of these scenarios, we compute a full transition path and report the macroeconomic

consequences. More importantly we also evaluate the reforms in terms of the welfare effects

for different generations and in terms of aggregate efficiency. We therefore first describe how

we compute welfare and efficiency. We then report the results from our two reform scenarios

and decompose the efficiency effect into components driven by labor supply distortions,

longevity insurance and liquidity effects. Next we study the effects of our social security

reform in economies with alternative assumptions about the family structure. Specifically,

we consider a scenario in which each household is treated as a single earner unisex entity

as well as a scenario where marital status changes over the life course owing to (exogenous)

marital and divorce shocks. Finally, we provide further sensitivity analysis with respect to

key assumptions of our benchmark model.

5.1 Computation of welfare and efficiency effects

We use the concept of compensating variation à la Hicks to quantify welfare effects. Owing

to the homogeneity of our utility function we have

u
[
(1 + φ)cj, (1 + φ)ℓj

]
= (1 + φ)1− 1

γ u
[
cj, ℓj

]
(17)

for any xj, ℓj and φ. Since utility is additively separable with respect to time, a simultaneous

increase in consumption and leisure by the factor 1 + φ at any age increases life time utility
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by the factor (1 + φ)1− 1
γ .

With these considerations in mind we can compute a simple welfare measure in our simu-

lation model. Let us first look at an individual that has already made economic decisions

in the initial equilibrium and is hit by the reform of social security at some point in her life

cycle. We call generation for which this happens current generations. Assume that this indi-

vidual had the state zj at time t = 1 which is associated with a utility level V1(zj). We can

now compare this utility level with the respective initial equilibrium counterpart V0(zj) and

find that the compensating variation is

φ(zj) =

(

V1(zj)

V0(zj)

) 1

1− 1
γ

− 1. (18)

φ indicates the percentage change in both consumption and leisure the individual would

require in the initial equilibrium in order to be as well off as in the reform scenario. We may

alternatively say that an individual is φ better (or worse) off in terms of resources after the

reform. If φ > 0, the reform is welfare improving for this individual and vice versa. For

current generations we report a simple average of the compensating variation by age and

household types, i.e. for singles and married.

Generations that first enter the economy after the reform was announced and implemented

by the government are called future generations. For future generations we compute an ex

ante welfare measure, i.e. we evaluate their utility behind the Rawlsian veil of ignorance

where we assume that only their marital status but not their gender, skill level or any labor

market shock has been revealed. For the generation that first enters the economy at time t

we therefore calculate

EVs
t = E [Vt(z1)|m = 0] and EVm

t = E [Vt(z1)|m > 0] .

From these welfare measures we can again calculate the compensating variation for singles

and married partners between living in the reform scenario and living in the initial equilib-

rium.

Naturally, when implementing such a drastic reform like the abolition of pension payments,

welfare effects for different cohorts will not only result from changes in the efficiency of

the economic environment (like changes in labor supply distortions, the degree of longevity

insurance, etc.) but also from intergenerational redistribution. This redistribution can e.g.

arise from factor price changes or changes in tax burdens over time. One goal of the tax

smoothing scenario we simulate is to minimize the degree of intergenerational redistribu-

tion by smoothing the burden of our reform across generations. Nevertheless we still find

substantially different welfare effects for different cohorts, pointing to the fact that even then

there is a lot of intergenerational redistribution going on. In order to isolate the efficiency

effect of our reform from the effects of intergenerational redistribution we have to make

some further assumptions. We therefore run as separate simulation and assume that the

government can observe the individual state zj and pay lump-sum transfers or levy lump-
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sum taxes from each individual.9 The transfers are designed in the following way: to all

single households from current generations we pay lump-sum transfers such that they are

as well off after the reform as in the initial equilibrium. Consequently their compensating

variation φ(zj) amounts to zero. This procedure is certainly not a zero sum game but will

either produce some surplus or deficit. This surplus or deficit is redistributed across all fu-

ture singles in a way that they all face the same compensating variation. This procedure is

repeated for married couples. As a result of this, all members of current generations experi-

ence a welfare effect of zero and all singles and married individuals from future generations

face exactly one welfare level, respectively.10 The unique compensating variation of singles

and married partners can be interpreted as a measure of efficiency. Consequently, if the

variation is greater than zero, the reform is Pareto improving after compensation for these

household types and vice versa. In addition, the difference in the compensating variation

between singles and married couples reflects differences in the efficiency consequences be-

tween household types.

5.2 Privatization of social security without debt: The traditional view

The majority of studies that are concerned with the consequences of a complete or partial

privatization of pensions abstract from public debt and balance the budget with payroll

taxes that decrease over time.11 We can simulate such a scenario in our model by setting

the accrual rate κt = 0.0 for t ≥ 1 in equations (7) and (10) so that individuals keep their

pension claims, but do accumulate no additional claims in the future. The contribution

rate τ is adjusted in each period in order to balance the budget of social security and the

consumption tax rate is adjusted to balance the government budget (15).

Table 5 reports the macroeconomic effects of such a reform. Abolishing the pension sys-

tem has two major consequences for households in our economy. First, as social security

stops paying old-age benefits, individuals have to provide for resources in retirement years

on their own. This induces a massive increase in private savings and therefore productive

9 This concept was was introduced under the name Lump-Sum Redistribution Authority by Auerbach and

Kotlikoff (1987, 62f.) and has been applied by Nishiyama and Smetters (2007) as well as Fehr, Habermann

and Kindermann (2008) or Fehr, Kallweit and Kindermann (2013) in similar stochastic frameworks. Fehr

and Kindermann (2015) show how the design of such lump-sum transfers translate into different social

welfare functions with different objectives for a social planner.

10 Note that we are basically applying the second welfare theorem, which tells us that the government can

implement any distribution of utilities with lump-sum transfers that are targeted towards individual en-

dowments. Since the non-exogenous parts of the state zj of a household (i.e. savings and pension claims)

are determined in the previous period, we can interpret zj as the endowment of a member of a current

generation. Furthermore note that marriage is exogenous in our model, so that targeting transfers to sin-

gles and married partners does not distort a marital decision. The difference to the second welfare theorem

is that the government doesn’t move utility distributions on the Pareto frontier, but with a given distance

thereof.

11 Examples of this approach are İmrohoroğlu et al. (1995, 1999), Nishiyama and Smetters (2007), Nishiyama

(2010), Dotsey, Li and Yang (2015) or Kaygusuz (2015).
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Table 5: Macroeconomic effects with variable tax ratesa

Period 1 3 5 7 ∞

Capital market (in %p):

Private assets 20.3 21.5 34.6 54.4 109.1

Capital stock 20.3 21.5 34.6 54.4 109.1

Bequests 0.4 −0.4 −0.7 0.3 7.6

Interest rate (in %p p.a.) −0.4 −0.5 −0.7 −1.1 −1.9

Labor market (in %):

Labor input −7.7 −6.2 −3.9 −1.6 2.4

– single men −6.9 −5.4 −3.5 −1.6 2.6

– married men −0.8 −1.0 −1.0 −0.7 0.1

– single women −14.6 −11.4 −6.9 −2.8 3.1

– married women −16.6 −13.1 −8.0 −1.8 6.3

Homework 5.9 5.8 4.8 3.1 −1.1

Wage rate 2.7 2.8 4.6 7.1 13.7

Goods market (in %):

GDP −5.3 −3.5 0.4 5.4 16.4

Consumption −9.4 −11.4 −10.6 −7.5 6.2

Government (in %p):

Consumption tax rate 3.6 3.6 1.6 −1.4 −9.0

Social security tax rate 1.4 −1.0 −5.8 −11.4 −19.9

aCapital market: percentage point changes in asset, capital, etc. to GDP ratios.
aLabor and goods market: percentage changes over initial equilibrium values.
aGovernment: percentage point difference from initial values.

capital which causes the economy to significantly expand. As capital becomes abundant, its

return declines substantially along the transition. In the new long-run equilibrium the cap-

ital to GDP ratio12 has increased by about 110 percentage points which leads to an interest

rate that per year is about 2 percentage points lower than in the initial equilibrium. With the

long-run growth rate of the economy being equal to 1 percent, the economy consequently

moves (almost) to golden rule capital accumulation. Second, payroll taxes that are used to

finance remaining old-age benefit payments distort labor supply in the short-run, but ul-

timately these taxes fall to zero.13 This leads labor supply to decline in the short-run and

12 We report the effects on capital market quantities in terms of changes in their ratio to GDP, meaning that

for private assets Table 5 for example shows
[

At
Yt

− A0
Y0

]

· 100. This will prove useful in later tables, when

government debt will change endogenously and absorb part of private assets.

13 In the initial equilibrium in reward for the contribution to the pension system, an individual receives pen-

sion benefits at old age. Consequently, the contribution to social security is not perceived as a pure tax, but

can be split into an implicit savings and an implicit tax component, see Sinn (2000) and Fehr, Habermann

and Kindermann (2008). When no more pension claims can be accumulated after the reform, however, the

full payroll tax is actually a tax which results in an additional distortion of labor supply.

18



increase in the long-run. Note that men and women react quite differently to the changes

in payroll tax rates. Not surprisingly, given the elasticity calculations in Table 2 men are

much less elastic towards wage changes than women. This is particularly true for married

couples. Note that when households reduce their market labor hours, they do not consume

the additional time as leisure but substitute (at least mostly) with home work in order to

sustain a certain level of consumption. The reduction in labor input increases wages in the

short-run. The long-run increase in wages of 13.7 percent is a result of the substantial in-

crease in productive capital. With the expansion of the economy aggregate consumption

rises by 6.2 percent. Paired with the substantial increase in labor and capital income and

therefore income tax revenue, this induces the government to reduce the consumption tax

rate by ultimately 9.0 percentage points.

With these effects in mind we can now turn to the welfare consequences of our reform for

different cohorts and household types. The left part of Figure 2 reports the (average) com-

pensating variation of current generation by age and household type while the right part

shows the same for future cohorts. The vertical line in the left part separates retirees from

working generations. A lower interest rate and a higher consumption tax rate explains a

uniform welfare loss for all generation of retirees in the reform year. Since they have to pay

payroll taxes but don’t accumulate anymore pension claims in reward, current workers ex-

perience substantial welfare losses as well. The same is true for early future generations in

the right part of Figure 2. As the economy keeps expanding and aggregate consumption

increases, future generations realize welfare gains which rise up to 1.5 percent of initial re-

sources in the long run. Note that married couples seem to be systematically better off than

singles (at least for younger and future generations). We will see below that this is due to

better self insurance possibilities for married couples against longevity risk.

Figure 2: Welfare effects (current and future cohorts)
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5.3 Privatization of social security with tax smoothing

In the previous subsection the phase-out of the pension system was completely financed by

transitional cohorts while future cohorts are relieved of any burdens from the past. This has

two problematic consequences. First, long run welfare gains are mostly due to intergener-

ational redistribution and do not indicate the efficiency properties of the existing pension

system. Second, consumption and payroll tax rates vary enormously during the transition

inducing additional intertemporal distortions of labor supply and savings in turn. As we

want to isolate the efficiency consequences of the abolition of old-age payments from its im-

pact on intergenerational redistribution, this is hardly a desirable outcome. So the first step

we want to take to circumvent this problem is to introduce tax smoothing. As already stated

above, we finance the privatization of social security by a constant payroll tax that persists

throughout the transition and in the new long-run equilibrium.14 The same is true for the

consumption tax rate, so that periodical budgets of social security and the tax system may

include deficits or surpluses that increase or reduce public debt. The government budget

constraint consequently reads

(1 + n)BG,t+1 − BG,t + TI,t + TX,t = G + rtBG,t + CBt, (19)

with BG,t denoting general government debt and the initial condition being BG,0 = 0. The

same adjustment has to be made to the budget of social security, as the two systems are

allowed to issue debt separately.

This reform experiment is identical to the one studied in Fehr, Habermann and Kindermann

(2008) and closely related to the one in Fehr and Kindermann (2010), with the difference

being that we account for different genders, household types and home production. Never-

theless it is useful to summarize the main findings of these related papers, as many of these

results will (at least qualitatively) also show up here. When privatizing social security with

tax smoothing, these papers essentially identify three effects:

1. Labor supply distortions: The reform creates additional distortions on labor supply, espe-

cially on older workers. The reason for this is twofold. First, a pay-as-you-go financed

pension system as the one we study here has an implicit tax structure with tax rates

declining with age, see Fehr and Kindermann (2010). When we turn the implicit tax of

the pension system into an explicit payroll tax, the tax structure becomes flat over the

working life. So essentially we move labor tax burdens from young to old workers.

As the latter tend to be more elastic than the former, this induces a negative effect on

overall labor supply. In addition, payroll taxes to social security are tax deductible and

pension payments are fully taxed in the initial equilibrium. When as a result of the

reform we lower payroll taxes this means that a larger fraction of labor income will

be taxable during the working phase.15 As our tax code is highly progressive, this in-

14 On average, this payroll tax rate reflects implicit taxes of the former PAYG-system, while the reduction

reflects the average savings share, see Sinn (2000).

15 Essentially we are moving from a front- to a back-loaded taxation scheme.
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duces additional negative incentives on labor supply. In terms of aggregate efficiency,

both effects create an efficiency loss.

2. Longevity insurance: The social security system pays an old-age transfer as long as a

person lives and therefore insures individuals against the risk of becoming super old.

When this longevity insurance is abolished, consumers experience a substantial wel-

fare loss.

3. Liquidity constaints: As we lower the payroll tax rate the amount of available resources

to households in the working years increases. This reduces the importance of liquidity

constraints which results in an efficiency gain.

With these results in mind, let us turn to the macroeconomic effects of our reform exper-

iment with tax smoothing reported in Table 6. The constant payroll tax that is needed to

Table 6: Macroeconomic effects with sustainable tax ratesa

Period 1 3 5 7 ∞

Capital market (in %p):

Private assets 6.4 69.9 138.8 198.8 266.1

Capital stock 6.4 2.2 2.0 4.0 10.2

Govt. Debt 0.0 −5.3 −9.5 −12.1 −13.7

Pension Debt 0.0 73.0 146.3 206.9 269.6

Bequests 0.1 0.4 1.8 5.0 17.9

Interest rate (in %p p.a.) −0.1 −0.1 0.0 −0.1 −0.2

Labor market (in %):

Labor input −2.5 −2.4 −2.6 −3.0 −3.5

– single men −1.8 −1.4 −1.6 −2.1 −2.6

– married men 0.1 0.3 0.4 0.3 −0.1

– single women −6.2 −6.1 −6.4 −6.6 −7.2

– married women −5.5 −6.0 −6.8 −7.6 −8.3

Homework 1.3 1.5 2.0 2.4 3.1

Wage rate 0.9 0.3 0.3 0.5 1.4

Goods market (in %):

GDP −1.7 −2.1 −2.3 −2.5 −2.2

Consumption −1.7 −2.7 −3.5 −4.0 −4.0

Government (in %p):

Consumption tax rate −1.5 −1.5 −1.5 −1.5 −1.5

Social security tax rate −11.6 −11.6 −11.6 −11.6 −11.6

aCapital market: percentage point changes in asset, capital, etc. to GDP ratios.
aLabor and goods market: percentage changes over initial equilibrium values.
aGovernment: percentage point difference from initial values.
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finance the burden of existing pension rights equals (19.9 − 11.6 =) 8.3 percent.16 The fact

that more labor income will be taxed under the progressive tax code and that households

generate more capital income leads to more tax revenue from factor income taxation and in

turn to a 1.5 percentage point decline in the consumption tax rate. Compared to the previ-

ous scenario, we observe a much stronger increase in the ratio between private assets and

GDP. The reason for this is twofold. On the one hand, a substantial drop in interest rates

dampened the reaction of private savings in the situation without tax smoothing. On the

other hand, the general economic expansion that resulted in a GDP boost of more than 16

percent created a denominator effect. Both channels are absent in the simulation with tax

smoothing. The modest increase in the capital to output ratio of only 10 percent is owing

to the fact that the government now heavily issues pension debt to finance shortages in the

budget of social security and therefore absorbs almost all additional savings. In fact we ob-

serve a remarkable 255.9% (=269.7%-13.7%) overall debt to GDP ratio in the long-run. With

the capital stock hardly moving along the transition, we find only minor changes in the in-

terest rate. Referring back to the above remarks about changes in labor supply distortions, it

is not surprising that we find aggregate labor supply to drop from period 1 of the transition.

As future cohorts receive higher bequest, a positive income effect reduces labor supply even

further throughout the transition. Again it is married men who respond the least to changes

in (net) wages and women who are much more elastic than men. To illustrate the reaction in

labor supply of different genders and household types, Figure 6 plots the percentage change

in labor hours over the life cycle for single and married men and women. Not surprisingly

we see that the drop in labor hours is especially strong at later ages of working life reflecting

the change in the (implicit) tax structure described above. Note that married women reduce

their labor supply further than singles during child rearing years. In order to compensate

for this and for the fact that children are costly, both partners of a marriage have to work

more at later periods of working life. The drop in labor supply leads to a simultaneous in-

crease in home work hours as well as to a 1.4 percent rise in wages. As capital hardly moves

throughout the transition, the economy contracts by 2.2 percent and aggregate consumption

falls even more.

The left part of Figure 4 shows the welfare effects of this reform for current and future co-

horts.17 The first thing that sticks out is that welfare consequences are much more evenly

distributed across different generations. This was exactly the intention of our tax smoothing

exercise. As consumption taxes fall by about 1.5 percentage points from year 1 of the tran-

sition, already retired households now experience a slight welfare gain. Older and middle-

aged workers in the reform year lose significantly more than younger cohorts, which is

because of the worsened labor supply incentives for these people and due to the fact that

these households have fewer remaining working years to make up for the loss in retire-

ment income. Young workers and future generations yet gain from a substantial increase

in bequests and the rise in wages. Consequently, married couples in future cohorts can re-

16 This implicit tax rate is strongly related to the difference between the interest rate and the growth rate of

the economy, which amounts to 2 percent in annual terms.

17 Current cohorts are now described by their year of birth.
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Figure 3: Labor supply along the life cycle (men and women)
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alize welfare gains which amount to 0.22 percent of initial equilibrium resources. Singles

in the long-run, however, suffer from a welfare loss of -0.48 percent. Summing up, inter-

generational redistribution effects more than compensate the cost from higher labor supply

distortions and the elimination of the longevity insurance for couples but not for singles.

Figure 4: Welfare effects of singles and couples (before and after compensation)
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By running our reform with tax smoothing, we already managed to balance some of the

substantial intergeneration redistribution. However we still find remarkable differences in

welfare effects across generations. Consequently, the reported long run welfare effects in the

left part of Figure 4 still mix up income redistribution across cohorts and efficiency effects. In

order to isolate the pure effects on aggregate efficiency, we re-run our simulation under the

assumption that the government is able to compensate all intergenerational redistribution
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by means of individual lump-sum taxes. The resulting welfare effects for singles and couples

are shown in the right part of Figure 4. As discussed above, the government makes all

existing singles and couples as well off as in the initial equilibrium. Then the cost for singles

are redistributed to future singles so that they all face the same welfare changes. The same

procedure is repeated for couples so that the difference in the welfare effects of future cohorts

reflects how singles and couples are differently affected in efficiency terms by the reform.

We find that the elimination of social security induces efficiency losses for both singles and

married couples. However, the efficiency loss of 1.34 percent for singles is substantially

larger than the one for couples (0.35 percent). The question is how to explain this.

5.4 Disaggregation of efficiency effects

Recalling the discussion of the effects of social security privatization on aggregate efficiency

derived from previous papers, it is not surprising that our reform generates efficiency losses.

Both worsened labor supply incentives as well as the loss in longevity insurance weigh

negatively in terms of efficiency. However it remains to be identified which of the three

effects on aggregate efficiency is so different for married couples compared to singles. In

order to isolate the impact of the different components on aggregate efficiency, we simulate

our privatization experiment with alternative assumptions about labor supply and lifespan

uncertainty and report the results in Table 7.

Table 7: Disaggregation of efficiency effects

Efficiency

Scenario Singles Couples

Fixed labor and life span 0.27 0.19

+ life span uncertainty -0.55 0.42

+ variable labor supply -0.92 0.18

+ homework (Baseline) -1.34 -0.35

First of all, we want to determine the role of liquidity constraints. We therefore simulate a

version of our economy in which life span is assumed to be certain and equal to 80 years

for all individuals. In addition, we let both home production and labor supply decisions

be fixed at initial equilibrium levels, i.e. households can only respond with their savings

decision to the reform of the pension system. The efficiency results of this simulation are

shown in the first line of Table 7.18 We find that when we abolish social security in such an

environment, both singles and couples experience an efficiency gain. This gain is a direct

consequence of relaxed liquidity constraints for all households. In the initial equilibrium,

singles (and especially single moms) tend to be liquidity constraint more often, so that the

positive liquidity effect is slightly higher for these households.

18 Besides bequest now being zero, the initial equilibrium doesn’t look very different from the one reported

in Table 4.
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Next we want to quantify the importance of longevity insurance provision for singles and

couples. Consequently, we re-introduce lifespan uncertainty into the model. Yet, house-

holds are still not allowed to adjust home production nor labor supply along the transition.

The difference in the efficiency effects between the second and the first line in Table 7 then

reflects how much households suffer from losing longevity insurance provided by social se-

curity. We find that this value is negative (−0.55 − 0.27 = −0.82) for singles, but positive

0.42 − 0.19 = 0.23 for married couples. This means that from the perspective of a couple,

self-insurance against longevity risk is actually more attractive than longevity insurance

provided by the government, so that couples prefer a situation without social security. In

contrast, singles have a hard time self-insuring against the risk of reaching very old ages, so

that they would rather rely on governmental insurance schemes.

In the third simulation, we allow households to adjust their labor hours, but still assume

home production to be fixed at initial equilibrium values. As already discussed above,

worsened labor supply conditions towards the end of the working career now generate an

additional efficiency loss when social security is shut down. For singles this loss amounts to

−0.92 − (−0.55) = −0.37 percent, while for couples it is -0.24 percent.

Finally, we allow households to also adjust their home production effort, so that we are

back in our baseline scenario. The efficiency numbers reported in the last line of Table 7

are therefore the same as in the right panel of Figure 4. We find that, under variable home

production, efficiency effects from privatizing the pension system substantially fall both

for singles (-0.42) as well as for couples (-0.53). When households are allowed to adjust

home labor effort, they react more elastically to changes in labor supply incentives (which is

especially true for couples). As our reform clearly worsens labor supply conditions, it leads

to larger efficiency losses when labor supply is more elastic.

Dotsey, Li and Yang (2015) report that the privatization of social security leads to higher

long-run welfare levels in a model with home production compared to a model without.

Note that this result is not at all in conflict with ours. In fact, when we compare the long-run

welfare levels from simulations with fixed and variable home production and time variable

social security taxes, we come to the very same conclusion. Yet, when looking at the tran-

sitional dynamics, the higher long-run welfare level is due to substantial intergenerational

redistribution. When home labor is flexible, households are able to exploit the rise in long-

run wages that results from capital abundance and decreasing labor tax rates way more ef-

fectively. At the same time, however, they suffer much more from short-run declines in (net)

wages due to high social security taxes. In a simulation with tax smoothing, the burdens

from privatizing social security are much more evenly distributed between generations. In

such a setup, we also find long-run welfare to fall when home production is endogenous.

Finally, note that the overall efficiency loss that can be attributed to worsened labor sup-

ply conditions is −0.55 − (−1.34) = 0.79 for singles and 0.42 − (−0.35) = 0.77 for couples.

Consequently, the substantial difference in efficiency effects of our pension funding reform

can almost exclusively be attributed to households of different composition valuing govern-

mentally provided longevity insurance differently.
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5.5 Modeling alternative family structures

The previous sections have shown that married couples and single households are differ-

ently affected by reforms of the old-age social security system. In this part of the paper,

we want to quantify the importance of a distinction between different family types for

the macroeconomics of social security more generally. We therefore run the very same re-

form experiment of shutting down the accumulation of pension rights in two alternative

economies: The first is an economy in which each household is treated as a unisex, one

bread-winner entity (or single household) without children, as it is usually done in macroe-

conomic studies of social security reforms. In the second alternative economy, marital status

is assumed to vary over the life cycle owing to (exogenous) martial and divorce shocks, like

in Hong and Rios-Rull (2007).

In first scenario, which we call the "No Families" case, we just set the fraction of married

couples as well as the child birth probabilities πc
m and πc

s to zero. In the second, so-called

"Marital Risk" scenario, instead of assigning a fraction of households to be single or mar-

ried upon entering the economy, we assume that there are age specific probabilities πm
j with

which a single household at age j of gender g gets married to a single household of the same

age but the opposite gender.19 In addition, each married couple is exposed to the risk of

getting divorced, which happens with the age specific probability πd
j . Upon divorce couples

split their assets and pension claims equally and live their life as singles for at least one pe-

riod after which they might remarry. There is a skill and gender specific probability πs∗
g,s for

a single of gender g and skill level s to meet a spouse with education s∗. We keep these prob-

abilities fixed over the life course and calculate them such that we get a match for the degree

of assortative mating we observe in the data as well as from conditions that let the marriage

market clear. Last but not least, we limit (re-)marriage and divorce to the working phase of

individuals, meaning that we set πm
j = πd

j = 0 for j ≥ JR. After retirement, households will

then only change their family status if one of the partners dies. Including this form of family

transition, we have to make an additional adjustment to the child-birth probabilities. Since

the arrival of children and marriage tend to happen somewhat synchronously, we let child

birth probabilities πc in this scenario be independent of family status and set them such that

the overall number of children remains unchanged compared to the fixed family status sce-

nario.20 Lastly, we assume that individuals form rational expectations about the arrival of

marriage and divorce events as well as the matching with partners of different skill and can

adjust their economic behavior accordingly. We use martial and divorce probabilities from

Fehr, Kallweit and Kindermann (2013a), where we derived these probabilities from cohort

data of the year 2005 in Germany. We slightly adjust the marital probabilities upward, so as

to guarantee that at the age of retirement the share of household living in a marriage and

19 Marriage happens at the point at which singles enter the period j and we limit marriage to occur only

within the same cohort for tractability reasons. Given that one period covers 5 years and the mean age

difference between married couples is around 3 years, this should no be too much of an abstraction, see

BiB (2013).

20 Simulations with child birth probabilities depending on family status reveal that this assumption does not

make a big difference in terms of outcomes.
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being single is identical between the (benchmark) scenario with constant family status and

marital risk.

Each of the scenarios discussed above will produce a unique initial equilibrium of the econ-

omy. Obviously, these equilibria will differ in a couple of (more or less) important charac-

teristics. In order to make the simulations results anyhow comparable, we keep preference

parameters, substitution elasticities, input shares and government parameters unchanged.

As the initial equilibrium interest rate implicitly defines the weights we attach to the wel-

fare effects of future generations, we have to guarantee that this interest rate is identical

between the different scenarios. To this end we adjust the depreciation rate δ of capital,

which ultimately leads us to a different investment share in GDP. Table 11 in Appendix B

compares the initial equilibria of our alternative scenarios. In the middle column named

"Constant Status" we repeat the initial equilibrium figures of our benchmark reform with

constant family structure from the previous sections. We find that many of the relevant eco-

nomic variables are quite similar across simulations, although the underlying models are

quite different. What varies substantially is the ratio of capital or private savings over GDP.

In light of the results of Cubbedu and Rios-Rull (2003), however, who show that alternative

assumptions about timing of marriage shape the savings behavior of households, this is not

very surprising.

In Figure 5, we report the capital market effects of our reform of the social security system

in the three alternative scenarios, "No Families", "Constant Status" (our benchmark) and

"Marital Risk". Naturally, transitioning to a funded system increases private assets relative

to GDP in all simulations. In the economy without family structures, the savings effect is

the strongest, since precautionary savings for insurance against longevity risk are most im-

portant for households who don’t benefit from intra-family insurance arrangements. In the

economy with marital risk, on the other hand, the change in private savings is the smallest

in the long-run. This is owing to the fact that in this economy, a larger fraction of house-

holds tends to be liquidity constrained in the initial equilibrium, indicating a higher degree

of over-saving, see Figure 9 in Appendix B and Cubbedu and Rios-Rull (2003) for an expla-

nation. The amount of savings for retirement, however, evolves almost identically between

the scenarios with "Constant Status" and "Marital Risk", which can be seen from the syn-

chronous rise in bequests. The change in the capital stock directly reflects the movements

in aggregate savings and the debt to GDP ratio. Overall we find that the change in aggre-

gate capital is about 40 percent larger in the long-run when we do not account for family

structures in the model.

Figure 6 plots the labor supply reactions of men and women to the reform. The first thing

to note is that the decline in labor supply is alway larger for women than for men, even in

the scenario without family structures. Women tend to have flatter earnings profiles over

the life cycle than men, leading them to distribute their labor supply more equally over the

life cycle and to start saving earlier. This increases their labor supply elasticities especially

in older working years compared to their male counterpart. Since flattening out the implicit

tax structure of the social security systems worsens labor supply incentives especially for

older workers, see the discussion in Section 5.3, women react stronger to the reform than
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Figure 5: Capital market effects
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men. What is more, we find that the wedge in labor supply reactions between men and

women becomes even stronger when family structures are taken into account. This is owing

to the specialization of married couples in market and home work and the corresponding

difference in married partners labor supply elasticities.

In Figure 7 we eventually show the changes in factor prices. As we would expect, since

aggregate quantities move much more in the case of "No Families", factor price reactions are

also larger. Note that in the medium and long run the interest rate drops by an additional

20 basis points compared to the models with family structures. In addition, the wage rate

increases by almost another percentage point.

Overall the macroeconomic reactions to the reform of social security are quite different

across our alternative economies. We find the most striking difference to our benchmark

results in the economy that features only single households without children. In this setup

we predict an increase in aggregate capital that is about 40 percent larger than in our bench-

mark scenario, an additional 30 percent decline in aggregate labor input and stronger factor
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Figure 6: Labor supply effects
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Figure 7: Factor price effects
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price reactions. Tables 12 and 13 in Appendix B report more detailed numbers for each of

the simulation scenarios.

As soon as marital status is fluctuating over ages, a clear distinction between singles and

married couples as well as their welfare is not possible anymore from an ex ante perspec-

tive. Consequently, in order to make welfare calculations comparable across these simula-

tions, we need to adjust the computation of welfare effects for future generations as well as

the design of compensating transfers. In the following we only compute one ex ante welfare

measure for any future generation (i.e. before all their relevant economic characteristics are

revealed). In addition, we adjust the mechanics of compensating transfers to this new way

of welfare measurement, so that the government can only pay one transfer per future genera-
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tion in order to make all those generations equally well off from an ex ante perspective. As a

result, each reform scenario produces one aggregate number of aggregate efficiency, which

treats the family status as an additional risk the household is exposed to. The welfare effects

before compensation are shown in Figure 8. Not surprisingly, the general shape of welfare

Figure 8: Welfare Effects Before Compensation
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costs and benefits for different cohorts does not depend on our particular assumptions about

family structures. Nevertheless, the magnitude in welfare changes is quite different, as one

would expect when looking at Figure 4 again. It turns out that the welfare effects for future

cohorts in the scenario "No Families" are comparable in magnitude to those of single house-

holds in our benchmark calibration. In the scenarios with "Constant Status" and "Marital

Risk", the welfare numbers are quite similar and roughly resemble an average of the welfare

effects of singles and married couples in Figure 4.

Ultimately, we show the aggregate efficiency effects of the three scenarios in Table 8. Sim-

ilarly to the uncompensated welfare effects, the aggregate efficiency consequences of the

benchmark reform "Constant Status" are a crude average of the efficiency responses of sin-

gles and married couples in the right part of Figure 4.21 In the economy without families,

efficiency losses are approximately 36 percent higher, in the case of marital risk they are

even 20 percent lower. But why are households overall better off in the third scenario with

marital risk? To understand this, we first want to think about the insurance mechanism.

The most important statistics for the degree of insurance is the fraction of the population

that is married once they enter retirement. Remember that marital status does not change

anymore (only from married to widowed) from this date on. Since we adjusted the marital

and divorce probabilities such that the fraction of married and single households is identical

between scenarios (2) and (3), we don’t expect the extent of insurance to vary considerably

across the two simulations. Hence, differences in liquidity constraints serve as a natural

21 To be more precise, the aggregate efficiency effect is the average of the efficiency effects between married

couple and singles adjusted for the ex ante risk of being assigned either of the two statuses when entering

the economy.
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Table 8: Efficiency effects

Scenario

(1) No Families -1.20

(2) Constant Status -0.88

(3) Marital Risk -0.69

candidate in explaining the efficiency outcomes. The proposed privatization of social se-

curity comes along with strong incentives to save and therefore alleviates the burden from

liquidity problems. In light of the fact that an economy with marital risk produces more

liquidity constrained agents in the initial equilibrium, confer again Figure 9, a more positive

efficiency effect is reasonable. Note also that the "No Families" economy features almost the

same number of liquidity constraint households per cohort as the "Marital Risk" economy.

However, in this scenario, the positive effect of liquidity provision is overcompensated by

the loss in insurance provision.

5.6 Sensitivity analysis

In this last part, we want to provide some sensitivity analysis of the results in our bench-

mark model with constant family status. Specifically, we want to analyze the role of having

children, home production and liquidity constraints more deeply. The long run results are

reported in Table 9, where our benchmark economy numbers are repeated in the first col-

umn. In Table 14 in Appendix C we show additional sensitivity simulations with respect

to assumptions about the size of some model parameters. In Appendix D we furthermore

investigate how changes in marriage rates as a response to the abolition of pay-as-you-go

pensions might impact on the efficiency effects of our social security reform.

We first shut down all model features that have to do with children, meaning we set child

birth probabilities to zero and therefore eliminate consumption costs, time constraints as

well as alimony and government support payments that arise from the presence of children.

Comparing scenario (2a) with the benchmark scenario, we only find a slight impact on labor

supply behavior. Differences are present for women who need to provide child care time in

the benchmark scenario, and single men who need to pay alimony payments. The effects

on welfare and efficiency are however small. The reason is that children are essentially

exogenous cost factors in our model, who mostly serve to calibrate the labor supply decision

of singles and married couples in the initial equilibrium.

In scenario (2b) we take away the possibility to produce consumption goods at home. As

a result, households can not substitute home production for market purchased goods any-

more once they retire. Hence, they have to provide more resources to finance their old-age

consumption than in the benchmark scenario, which leads to a stronger increase in private

assets, capital and also accidental bequests. When the possibility of producing goods at
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Table 9: Sensitivity analysis of the benchmark modela

Scenario (2) (2a) (2b) (2c)

Assumption Benchmark No No Home- No Liquidity

Children production Constraints

Capital market (in %p, long-run):

Private assets 266.1 266.5 291.8 294.8

Capital stock 10.2 9.4 21.9 19.0

Govt. Debt −13.7 −14.9 −6.5 −14.3

Pension Debt 269.6 272.0 276.4 290.1

Bequests 17.9 17.8 22.5 17.3

Interest rate (in %p p.a.) −0.2 −0.2 −0.3 −0.6

Labor market (in %, long-run):

Labor input −3.5 −3.5 −2.2 −3.7

– single men −2.5 −3.0 −2.5 −2.7

– married men −0.1 −0.3 −0.2 −0.9

– single women −7.2 −6.4 −4.6 −7.2

– married women −8.3 −7.8 −9.9 −7.6

Homework 3.1 3.2 – 3.3

Wage rate 1.4 1.3 2.0 3.1

Goods market (in %, long-run):

GDP −2.2 −2.3 0.1 −0.7

Consumption −4.0 −4.2 −1.8 −3.9

Government (in %p):

Consumption tax rate −1.5 −1.6 −2.4 −1.7

Social security tax rate −11.6 −11.4 −11.7 −13.0

Welfare (in %):

Long-run welfare change −0.16 −0.20 0.29 −0.80

Efficiency Effect −0.88 −0.93 −0.28 −1.53

aCapital market: percentage point changes in asset, capital, etc. to GDP ratios.
aLabor and goods market: percentage changes over initial equilibrium values.
aGovernment: percentage point difference from initial values.

home is taken away from households, the only adjustment margin they have is to substitute

labor supply for leisure consumption. This strongly depresses labor supply elasticities of

all individuals. Consequently, the labor supply reaction to our reform in the first periods of

the transition is much smaller than in the benchmark scenario with home production (not

shown here). In the long run, agents however experience a substantial wealth effect from

increasing bequests and wages. This leads labor supply to decline throughout the transi-

tion. This effect is stronger for single women than single men, as they tend to have a lower

labor productivity. In the family, women absorb most of the wealth effect with their labor

supply decision owing to specialization. In total, aggregate labor input in efficiency unity
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declines by only 2.2 percent. Because of a larger capital stock and a milder reduction in

aggregate labor supply, long run consumption only drops by around 1.8 percent leading to

small long-run welfare gains instead of losses. Lower labor supply elasticities also induces

less efficiency costs from distortions, which explain why the aggregate efficiency losses be-

come smaller compared to the benchmark scenario.

Finally, in scenario (2c) we allow households to borrow against future income during their

working age. Technically we relax borrowing limits until the point where no household

is borrowing constrained anymore in the initial equilibrium. Borrowing constraints create

over-accumulation of savings in the initial equilibrium. Once they are taken away, the sav-

ings response to an abolition of social security must be larger. The labor supply reaction,

on the other hand, hardly changes, so that wages increase by about 3 percent compared to

1.4 percent in the benchmark. In terms of welfare and aggregate efficiency, one of the ma-

jor driving effects is now missing. Since agents can borrow arbitrary amounts during their

working phase, increasing their liquid resources throughout this phase should have no ef-

ficiency consequences. Hence, the welfare and efficiency effects from privatizing the social

security system are way smaller in this scenario than in our benchmark simulation (2) with

liquidity constraints.

6 Conclusions and future extensions

In this paper we disentangle the efficiency consequences of social security for singles and

families. We therefore augment the standard overlapping generations model with idiosyn-

cratic labor productivity and longevity risk in that we account for gender and marital status.

Our results indicate that both singles and married couples would loose substantially from

an abolition of the German social security system. After a proper compensation of the effects

of intergenerational redistribution, the efficiency loss is about four times as large for singles

than for couples. Welfare effects from privatizing the pension system are due to (i) wors-

ened labor supply conditions especially for older workers, (ii) a loss in longevity insurance

provided by the government and (iii) improved liquidity conditions. Our decomposition

exercise reveals that while the labor supply and liquidity effects are very similar for singles

and married couples, the longevity effect is not. Since a married individual inherits her

spouse’s wealth after his death and the likelihood that both partners reach a very old age is

relatively small, marriage serves as an insurance device against longevity risk for the surviv-

ing partner. Therefore, married couples are much less reliant upon governmental provided

longevity insurance. In terms of the macroeconomics of social security more generally, we

show that by neglecting family structures we overestimate the reaction in private savings to

the privatization of social security by about 4 percent, the change in the capital stock by even

40 percent and the decline in labor supply by about 30 percent. Factor price reactions are

hence much stronger in an economy without family structures. Even more importantly, the

predicted efficiency loss in such a setup is about 36 percent larger compared to the economy

that includes family structures. Including transitions in marital status throughout the life
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cycle does not change the results substantially, provided that the share of married couples

is identical upon entering retirement. Our findings prove robust against modeling children.

However, when abstracting from home production or liquidity constraints, the efficiency ef-

fects of our social security reform experiment significantly increase or decrease, respectively.

Overall, given rising divorce rates and steadily increasing numbers of households living as

singles, our results suggest a stronger future role for social security in Western societies.

It is interesting that although the complexity of the present model differs quite substantially

from our previous studies such as Fehr, Habermann and Kindermann (2008) or Fehr and

Kindermann (2010), the present findings still confirm our previous results. They are also

in line with other papers that highlight the insurance role of families such as Brown and

Poterba (2000) or Ortigueira and Siassi (2013). Our paper also sheds more light on the role

of home production, an issue that has just recently deserved increasing attention, see Guler

and Taskin (2013), Achou (2015) or Dotsey, Lin and Yang (2015). However, our simulation

approach indicates a novel way to isolate the importance of all these effects for different

household types.

Of course, our analysis is based on various assumptions which might affect our qualitative

results. First, the German pension system features a Bismarck design so that labor supply

distortions are low and the insurance provision against income risk is limited. It could be

that the effects of home production are quite different in a more progressive pension system.

Second, bequest motives may play an important role especially in a family context, but this

is completely neglected here. Including bequest motives for families with children might

affect the intergenerational redistribution pattern but it is unlikely that it changes the family

insurance provision. A third issue for further study concerns the preference structure of the

family household. On the one side it might be interesting to change the weights assigned to

husband and wife in the decision problem of families or even move from a cooperative to

a non-cooperative family decision modeling. On the other side there is some evidence that

women are more risk averse than men. A forth interesting avenue might be the modeling

of long term care risk and the associated public and private insurance provision following

Achou (2015). This would probably further strengthen our argumentation above. Finally,

it might be interesting to endogenize marriage and divorce probabilities along the lines of

Chade and Ventura (2002). In such a setup the provision of generous social security might

destabilizes household formation and therefore erode the family insurance provision model.
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A Modeling marital risk

In modeling marital risk, we follow Domeij and Klein (2002) or Hong and Ríos-Rull (2007)

who analyze social security in models that feature marriage, divorce and remarriage as id-

iosyncratic shocks over the life cycle. Modeling marriage and divorce shocks has no impact

on how choices are made in single households or between married couples, nor does it

change the budget constraints. However, at each point in time, both single households and

married couples have to form rational expectations about a potential marriage or divorce,

respectively.

Next to staying single with probability 1 − πm
j+1 in the next period and moving to the state

zj+1 = (g, s, 0, kj+1, ηj+1, 0, aj+1, pj+1) (where expectations about the arrival of children and

the productivity shock are formed rationally), a single household has to take into account the

situation of marriage with probability πm
j+1. When getting married, the potential spouse has

the opposite gender g∗ as well as some assets a∗j+1, pension claims p∗j+1, a labor productivity

η∗
j+1 and an education level s∗j+1. Getting married to an agent of same age, the household’s

future state would change to

zj+1 =

(

g, s, s∗, kj+1, ηj+1, η∗
j+1,

aj+1 + a∗j+1

2
,

pj+1 + p∗j+1

2

)

.

Single agents take into account the mating probabilities πs∗
g,s and form expectations over

future spouses’ productivity η∗
j+1, assets a∗j+1 and pension claims p∗j+1 according to the dis-

tribution of singles of gender g∗ and skill group s∗ over the state space at age j. Note that, if

two agents get married, their assets and earning points will be pooled, which highlights the

risk sharing aspect of a marriage.

Beneath the productivity processes for both partners, married agents take into account three

different scenarios: The first of them reflects the situation when the marriage continues with

probability 1 − πd
j+1 in the next period and both spouses survive. In this case, the future

state is simply zj+1 = (g, s, s∗, kj+1, ηj+1, η∗
j+1, aj+1, pj+1). The second case covers the sit-

uation when one of the spouses dies. In this case the surviving partner, e.g. the partner

of gender g, inherits the assets of the deceased completely and her state turns into zj+1 =

(g, s, 0, kj+1, ηj+1, 0, 2aj+1, pj+1). Finally, the third case describes the situation when the mar-

riage is divorced. Here, the individual status changes to zj+1 = (g, s, 0, kj+1, ηj+1, 0, aj+1, pj+1),

where we assume that assets and pension claims are split equally upon divorce.

Age-specific marriage and divorce probabilities πm
j and πd

j are derived from cohort data

of year 2005 reported in the Statistical Yearbook of the Statistisches Bundesamt (2007). We

slightly adjust them so as to guarantee that the share of married couples at the date of retire-

ment is identical between the "Constant Status" and the "Marital Risk" scenario. Table shows

the probabilities of getting married and divorced at a certain age we use in the model. The

last three columns summarize the share of singles, married couples and widowed individ-

uals in the economy in each cohort. Remember that the fraction of married couples was 51

percent in the benchmark scenario without marital risk. This is exactly equal to the share of

married couples at age 55-59 (i.e. before retirement) in Table 10.

35



Table 10: Marital/divorce probabilities and fraction of married couples in population

Share Share Share

Age πm
j πd

j Single Married Widowed

20-24 4.2 0.0 95.8 4.2 0.0

25-29 15.7 27.3 81.9 18.1 0.0

30-34 27.4 16.2 62.4 37.6 0.0

35-39 21.4 10.4 53.0 47.0 0.0

40-44 10.8 7.3 50.7 49.3 0.0

45-49 5.4 5.0 50.5 49.5 0.0

50-54 3.9 2.9 49.9 50.1 0.0

55-59 3.5 1.5 49.0 51.0 0.0

60-64 0.0 0.0 49.0 49.3 1.7

65-69 0.0 0.0 49.0 46.5 4.5

70-74 0.0 0.0 49.0 42.1 8.9

75-79 0.0 0.0 49.0 35.0 16.0

80-84 0.0 0.0 49.0 24.7 26.3

85-89 0.0 0.0 49.0 12.9 38.1

90-94 0.0 0.0 49.0 4.3 46.8

95-99 0.0 0.0 49.0 0.8 50.3
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B Detailed results for alternative family structures

This appendix presents the calibrated initial equilibria for alternative family structures. In

addition, we document the macroeconomic transition for the models without families and

with marital risk. Finally, we present the figures showing the fraction of liquidity con-

strained households per cohort as well as welfare effects before compensation. All this data

is discussed in the main text.

Table 11: Initial equilibria in three scenarios

Scenario (1) (2) (3)

No Constant Marital

Families Status Risk

Depreciation rate 6.8 5.8 8.3

Capital market

Capital stock (in % of GDP) 331.1 366.4 287.0

Intergenerational bequests (in % of GDP) 2.4 2.2 1.8

Interest rate (in % p.a.) 3.0 3.0 3.0

Labor market

Time endowment worked in market (in %)

- men: 32.0 35.6 34.3

- women: 30.1 23.7 24.5

Time endowment worked at home (in %)

- men: 33.6 29.5 30.6

- women: 36.2 36.0 36.4

Goods market

Consumption (in % of GDP) 54.2 58.0 56.1

Investment (in % of GDP) 25.8 25.1 26.8

Government consumption (in % of GDP) 19.9 17.0 17.1

Government

Total tax revenue (in % of GDP) 19.9 19.1 19.2

Replacement rate of pension system (in %) 58.5 58.0 57.8
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Table 12: Macroeconomic effects without familiesa

Period 1 3 5 7 ∞

Capital market (in %p):

Private assets 7.3 69.6 140.5 205.0 278.9

Capital stock 7.3 2.2 2.6 6.1 14.5

Govt. Debt 0.0 −7.9 −14.5 −18.9 −22.4

Pension Debt 0.0 75.3 152.4 217.8 286.8

Bequests 0.2 0.7 3.0 7.3 23.5

Interest rate (in %p p.a.) −0.2 −0.1 −0.1 −0.2 −0.4

Labor market (in %):

Labor input −3.2 −3.1 −3.4 −4.0 −4.6

– single men −1.8 −1.6 −1.8 −2.5 −3.2

– married men – – – – –

– single women −5.1 −5.2 −5.6 −6.0 −6.7

– married women – – – – –

Homework 1.7 2.1 2.6 3.2 3.9

Wage rate 1.1 0.3 0.4 0.9 2.1

Goods market (in %):

GDP −2.2 −2.8 −3.0 −3.1 −2.6

Consumption −2.2 −3.9 −5.1 −5.9 −5.6

Government (in %p):

Consumption tax rate −1.4 −1.4 −1.4 −1.4 −1.4

Social security tax rate −11.8 −11.8 −11.8 −11.8 −11.8

aCapital market: percentage point changes in asset, capital, etc. to GDP ratios.
aLabor and goods market: percentage changes over initial equilibrium values.
aGovernment: percentage point difference from initial values.

Figure 9: Fraction of Liquidity Constrained Individuals per Cohort
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Table 13: Macroeconomic effects with marital riska

Period 1 3 5 7 ∞

Capital market (in %p):

Private assets 5.5 68.6 137.4 196.0 255.3

Capital stock 5.5 1.0 0.8 2.6 7.2

Govt. Debt 0.0 −6.3 −11.2 −14.2 −15.8

Pension Debt 0.0 73.9 147.8 207.6 263.9

Bequests 0.1 0.4 1.9 5.1 17.4

Interest rate (in %p p.a.) −0.2 0.0 0.0 −0.1 −0.3

Labor market (in %):

Labor input −2.8 −2.6 −2.8 −3.2 −3.7

– single men −1.8 −1.8 −1.8 −1.9 −2.3

– married men 0.0 0.3 0.2 −0.2 −0.7

– single women −5.5 −5.5 −5.9 −6.2 −6.6

– married women −6.6 −6.1 −6.8 −7.7 −8.6

Homework 1.5 1.9 2.3 2.8 3.4

Wage rate 0.9 0.2 0.1 0.5 1.2

Goods market (in %):

GDP −1.9 −2.5 −2.7 −2.7 −2.5

Consumption −1.8 −3.1 −3.9 −4.4 −4.4

Government (in %p):

Consumption tax rate −1.5 −1.5 −1.5 −1.5 −1.5

Social security tax rate −11.8 −11.8 −11.8 −11.8 −11.8

aCapital market: percentage point changes in asset, capital, etc. to GDP ratios.
aLabor and goods market: percentage changes over initial equilibrium values.
aGovernment: percentage point difference from initial values.
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C More on sensitivity analysis

In this appendix we provide some more sensitivity analysis with respect to risk aversion as

well as the elasticity of substitution between male and female input into home production

and consumption versus leisure in utility.

Given our assumption about preferences in the benchmark model, we can not alter risk

aversion and the intertemporal elasticity of substitution separately. To relax this specifica-

tion and vary risk aversion separately, we use the utility formulation à la Epstein and Zin

(1991)

V(zj) = max
xj,hj,ℓj







(

1 −
1

γ

)

u(cj, ℓj) + βψ
g
j+1E

[

V(zj+1)
1−η
] 1− 1

γ
1−η







1

1− 1
γ

with the same specification of utility as in the paper. η defines the degree of risk aversion.

While in the benchmark scenario (2) η = 1
γ = 2, we now increase in scenario (2d) risk

aversion to a value of η = 4. Comparing the second column in Table 14 with the benchmark

column, we hardly see any changes. If at all, private savings and the capital stock increase

a little less, which is due to a higher risk aversion leading to more precautionary savings in

the initial equilibrium already (but not old age savings). The welfare and efficiency effects

hardly differ across the scenarios.

Next we increase in scenario (2e) the elasticity of substitution between male and female

home production from σ = 1.25 to σ = 5. Consequently, home labor inputs of men and

women can be substituted more easily in a marriage. In the third column we therefore

observe a stronger labor supply reaction of married couples leading to a further widening

of labor hours. Owing to our reform, couples will further specialize with respect to market

and home labor activities. For singles, on the other hand, we hardly see any changes. Since

resources (consumption and leisure) are split equally in the marriage, the additional degree

of specialization does not impact strongly on long-run welfare and efficiency.

Finally, we reduce the elasticity of substitution between consumption and leisure from ρ =

0.6 in the benchmark to ρ = 0.3. However, in our model with home production, the closer

tie between consumption and leisure has hardly any impact. The reason is that the major

trade off is between supplying labor in the market and at home and not between working

and consuming leisure. Hence, the results in scenario (2f) are almost unchanged compared

to the benchmark case.
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Table 14: Sensitivity analysis with respect to parameter specificationa

Scenario (2) (2d) (2e) (2f)

Assumption Benchmark η = 4 σ = 5 ρ = 0.3

Capital market (in %p, long-run):

Private assets 266.1 264.4 267.4 263.6

Capital stock 10.2 9.5 10.3 9.5

Govt. Debt −13.7 −13.4 −11.4 −13.9

Pension Debt 269.6 268.4 268.5 268.0

Bequests 17.9 17.9 18.1 17.8

Interest rate (in pp p.a.) −0.2 −0.2 −0.2 −0.2

Labor market (in %, long-run):

Labor input −3.5 −3.5 −3.5 −3.3

– single men −2.5 −2.6 −2.8 −2.9

– married men −0.1 0.0 1.1 0.5

– single women −7.2 −7.4 −7.6 −6.9

– married women −8.3 −8.5 −11.3 −8.9

Homework 3.1 3.1 3.1 3.4

Wage rate 1.4 1.2 1.3 1.3

Goods market (in %, long-run):

GDP −2.2 −2.4 −2.2 −2.1

Consumption −4.0 −4.1 −3.9 −3.8

Government (in %p):

Consumption tax rate (in pp) −1.5 −1.5 −1.4 −1.6

Social security tax rate (in pp) −11.6 −11.5 −11.5 −11.6

Welfare (in %):

Long-run welfare change −0.16 −0.14 −0.10 −0.18

Efficiency Effect −0.88 −0.87 −0.85 −0.83

aCapital market: percentage point changes in asset, capital, etc. to GDP ratios.
aLabor and goods market: percentage changes over initial equilibrium values.
aGovernment: percentage point difference from initial values.
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D Adjustments in marriage rates

We argued that the presence of intrafamily insurance arrangements against longevity risk

lessens the efficiency costs of abolishing the pension system. In all our simulations, we as-

sumed that marriage and divorce are exogenously determined, either in the form of being

assigned a marital status when entering the economy or in the form of exogenous marriage

and divorce risk along the life cycle. Endogenizing marital and divorce decisions would of

course go way beyond the scope of this paper. However, in order to get a feel for the con-

sequences of reactions in marital behavior as a response to our pension reform, it might be

worth looking at exogenous changes in marital behavior. To this end, we use our scenario

(3) with marital risk and assume that the marriage probabilities πm
j of all future generations

(meaning those who did not live in the initial equilibrium) increase by an exogenous factor

λ ≥ 1. For simplicity, we leave the divorce probabilities πd
j the same as in the initial equi-

librium. As a consequence of adjusting marital rates, the fraction of individuals in a cohort

that reaches retirement as a married couple will increase, compare Figure 10. For λ = 1, we

are back exactly at scenario (3), where 51 percent of the population is married at age 60. For

λ = 2, marriage rates double and the fraction of married couples at retirement increases to

around 75 percent.

Figure 10: Fraction of cohort married upon entry into retirement
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The solid line in Figure 11 shows the aggregate efficiency consequences from abolishing the

pay-as-you-go pension system when this reform is combined with an increase in marriage

rates by a factor λ. In the case of λ = 1, the efficiency effect is −0.69, i.e. exactly the value

reported for scenario (3) in Table 8. As λ increases, efficiency rises dramatically. In fact, with

a value of λ > 1.1, we already report efficiency gains. For λ = 2, that is when marriage rates

double, the efficiency effect even amounts to more than 4.5 percent of lifetime resources.

However, these number need to be treated with caution. They are not exclusively an indi-

cator of how family arrangements can improve insurance against longevity risk in response

to a pension reform. This can be seen from the dashed line in Figure 11. This dashed line

42



Figure 11: Efficiency effects with and without pension reform
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indicates the aggregate efficiency gains we calculated from a scenario where we adjust mar-

ital rates of future generations by the factor λ, but at the same time leave the pension system

unaltered. It becomes immediately clear that a large part of the efficiency effects reported in

Figure 11 are in fact owing to the strongly positive value of a marriage in our model. This

positive value mostly results from economies of scale for married couples, but also from

intrafamily insurance against labor income risk as well as longevity risk that is not covered

by the status quo pension system. The fact that increases in marital rates come along with

such positive welfare gains in our model is due to us abstracting from endogenous marital

decisions. If marital decisions were endogenous, then the marginal spouse would obviously

be indifferent between being single or married. Increases in marriage rates could then only

be realized by either increasing the benefits or lowering the cost of living as a family.

Hence, in order to get more sensible numbers for how changes in marital behavior as a

response to our social security reform can influence efficiency effects, one has to account

for the generally positive effect of marriage in our model and therefore take the difference

between the welfare numbers reported by the solid and the dashed line. This is shown in

Figure 12. Of course, a value of λ = 1 again leads to our benchmark number of −0.69. As

marital rates increase, the efficiency effect slowly rise. When marital rates double, the effi-

ciency costs of the pension reform have been moderated by about −0.05 percentage points.

Summing up, our results indicate that accounting for changes in marital behavior as a re-

action to our social security reform might in fact lead to even lower efficiency losses than

reported in our benchmark results. Compared to the difference in effects we found between

an economy with only single households and one that accounts for family structures, how-

ever, the magnitude is much smaller.
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Figure 12: Difference in efficiency effects with and without reform
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