The Evolution of Social Security System:
Pension System vs. Unemployment Insuré&nce

Yusuke KINAf  Masaya YASUOKA

March, 2008

Abstract

This paper shows how the social security system evolves as attribution of voters changes. In our setting,
policy determination is based on majority voting and the government has two kinds of social security
policy; pension and the unemployment insurance. That is, when the workers constitute the majority
of voters, pension system is supported and when the unemployed is the majority, the unemployment
insurance is adopted. Under such a situation, we show how the contents of the social security system
evolves depending on the dynamics of capital accumulation and the unemployment rate, and show the
social security system completely vanishes in certain instances.
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1 Introduction

In Japan, the increase in social security (pension) is vanishingly large as the population ages and
fewer babies are born (Seefi- On the other hand, the necessity of subsidy to the unemployment
(so-called NEET", or “Working poof named in Japan) also remarkably increases, and the cost to
such a situation (i.e., unemployment insurance) is also vanishingly large. Under such a circumstance,
there may emerge the situation in which the government has to prioritize either pension system or the
policy for employment although the government should essentially carry out both policy. This paper
models such a situation and show that how the scheme of social security varies as time passes.

The sketch of our model is as follows: First, there two kinds of households; workers and the un-
employed. The former hopes the pay-as-you-go (PAYG) type pension system and the latter hops the
unemployment insurance. In that regard, its decision is based on the majority voting. As times passes,
the ratio of the workers and the unemployment varies, and as a result, the contents of social security
also varies. Its choice affects the social welfare. In our setting, policy determination is based on major-
ity voting and the government has two kinds of social security policy; pension and the unemployment
insurance. That is, when the workers constitute the majority of voters, pension system is supported
and when the unemployed is the majority, unemployment insurance is adopted. Under such a situation,
we show how the contents of the social security system evolves depending on the dynamics of capi-
tal accumulation and the unemployment rate, and show the social security system vanishes in certain
instances.

m Relationship to the Literature  Here, let us describe the relationship this paper and the past
studies in the following two respects. SirfCerneo and MarquardR000), which is the first work

that models the behavior of the trade uridnhere are some studies which models the trade union.
For instancelmotd (2009 extends the model @Eorneo and Marquard20002! and show that the
existence of trade union may cause the business dgeas and Thaddéef@2004) propose the another

type of trade union in a similar model, ai@@hd (2007) focuses on the interaction between pension

and unemployment insurance and shows the unemployment dynamics which is dependent on pension.
Brauninge(2005 shows that the unemployment rate is constant under the assumption of endogenous
growth model and wage bargaining. In those studies, the kind of social security system is exogenous,
with more explanation, how the policy is chosen is not considered. On the other hand, since the
seminal papefMeltzer and Richai@1981) or[Hu (1982, there are many studies which focus on the
social security system in an overlapping generations model in the context of political economy. These
studies typically focus on how the ratio of voters varies as time passes and show how the social security

1) See als@alor and Lach{1990 or[Bean and Pissaridg§993 which focus on the relationship between unemployment
and growth.

2) More preciselylmotd extends the objective function of trade union in the modeéCofneo and Marquardhto the
CES-type function.



Cost of Pension
Fooo

000 //\\-___-__—-
5000

000 /
=

3000

2000

1000

1885 1857 18988 1885 2000 2001 2002 2003 2004 2005

Figure 1 Cost of Pension in Japan: 1996-2005 (source: 93SNA)

system alters. Recent|Massler, Mora, Storesletten and Zilibg®003 andConde-Ruiz and Galasso
(2009 investigate how the contents of the social security system alters depending on change of the
wealth distribution. These studies considers two kinds of redistribution scheme, pension and other
redistribution policy.

Our paper differs from the above papers in the following two respects. First, unlike the first part, in
our model the policy determination is endogenous by introducing the voting model. Second, we focus
on the unemployment insurance as an intra-generational redistribution scheme, which differs from the
second part.

The rest of this paper is organized as folloW&sets up the model and we investigate the dynamics
of this economy in the secti@ In the sectioi, we show how the contents of social security system
alters and show the possibility of annihilation of social secuffflis the conclusion.

2 The Model

We consider the infinitely-lived economy which consists of households, firms, trade unions, and the
government. Our model is similar to thatlkaas and Thaddéf2004. Households live two periods:
young and old period. The population growthtisthat is,Ni;1 = (1+ ¢)N;. The structure of the
model is depicted in fig2

2.1 Behaviors

2.1.1 Households

Households live two periods in a closed-economy without bequest motive. Dynasties derive utility
from public goods as well as consumption and leisure. For simplicity, preferences of the dynasty’s
cohort that remain alive atperiod is described by the following additively separable function:

U'() = In(e) + 5 n(e)
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wherep denotes the discount factor ang {e,u}. eandu denote the employed and the unemployed,
respectively. We then assume these solutisnar(dl;) are interior.
The budget constraints of the worker and the unemployed are respectively shown as

e Workers:
When they are young, they work and divide the after-tax labor-income into saving, contribution
to pension and consumption. When they are old, they consume saving and pension.

Ctye-FSt +d¢=(1— 1 — Bhe) W, Ctofl =Ru1s +dte+1> (1)

T and 6, are the contribution of the pension unemployment insurance, respectively. Maximiza-
tion of the utility function under the constraint, €bj.{ields,

) B PR _ %
Se_2+p{1+p(l Tt — Bnt)We Rt} (2)

e The unemployed:
When they are young, people receives unemployment insurdfiyarfd divide it into sav-
ing, contribution to pension and consumption, whereas, When old, they consume saving and

pension.
d'+ "+ s =rwl, o =Ris+dly 3)
btu
Maximization of the utility function under the constraint, &).yields,
1+p( 1 “H}
= —(l-T)k— —= 4
8 2+p{1+p( O~ ¢ 4)

Whether households works or chooses unemployment depends on the following equation:

Labor-income + pensios Unemployment Insurance
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Households determine to work when the RHS of the above equation is larger and not to work when
LHS is.

2.1.2 Firms

We assume that factor markets are perfectly competitive and that firms maximize their profits. La-
bor and capital stock are used for production; production technology yields constant returns to scale.
Therefore, production functions are expresset as F (K, L) : Di — 04, whereKy, Y;, andL; re-
spectively represent capital stock, and output in aggregate terms and the number of the wdrkers at
period. Firms’ profit maximization problem is written as

M= F(Kt,Lt) — RKt — (14 65t + Bt )W,
whereR;, w, 8¢, and 8, denote the rental price of capital, wage rate, contribution to pension system,

and to unemployment insurance, respectively. We then specify the production function as Cob-Douglas
caseF (K¢, L) = KZLLI9. Then, FOCs are derived as

on
d—Kt:O<:>Rt:FK(Kt,Lt) (5a)
on
From these equations,
K
R=apIf. (6)
1

2.1.3 Trade Union

The wage is determined by the monopolistic trade union. Folloimzio (2003 who extends the
model offCorneo and Marquard®000), let us define the behavior of the trade union. The purpose
of trade union is to keep both high wage and low unemployment rate at the same time. Now, letting
Iy = ﬁ denotes the employment rate, the problem of the trade union is:

Ql=

W =argmaw() = [y(w —w) 7+ (1-y)(l) °] °. o€ (-Lw), andye(0,1) (7

under the constraint egblf), wherew; = (1— a)lfw denotes the wage at the perfect employment,
which is treated as a reference wage. The first order condition is as follows:

(1-y) ((A+6r+8NY 7 | o
(T oo

y(w —w) 7+ (8)

2.1.4 The Government

The government has two kinds of redistribution scheme: PAYG-type pension system (the inter-
generational redistribution scheme) and unemployment insurance (the intra-generational redistribution
scheme). The budget constraint under each policy is written as follows:
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e PAYG-type pension system (the inter-generational redistribution scheme)
Grabe +dy 1 (N — L) = tewerabes 1 +dfLe + 0 (N — Lega), 9

wherer is the contribution to the pension system of the workers.
e unemployment insurance (the intra-generational redistribution scheme)

(N —Lt)u = BuwiLt + Orwile, (10)

where@,, is the contribution to the unemployment insurance. The above equation means that
the amount of unemployment insurance equals to the sum of contribution of the employed and
firms.

Note that which policy is chosen is dependent on the voters’ movement. That is, if the young unem-
ployment is the majority, the unemployment insurance is supported, whereas, the old who worked in
their youth constitutes the majority, the PAYG-type pension system is supported. So, let us investigate
the transitional change of voters in the next section.

2.2 Timing of Decision

Finally, let us summarize the sequence of decision-making (or political process). The sequence of
decision making is depicted in fig

Stage 1. At theth period, a new generation is born.

Stage 2. Households vote over the policy; pension or unemployment insurance.

Stage 3. The government determines which policy is adopted, based on the result of voting.

Stage 4. After the vote, contribution to pension or unemployment insurance is also determined as
{1, Bst, Bt}

Stage 5. Theé+ 1th generation is newly born.



2.3 Market Equilibrium

We formulate equilibrium conditions for each market. Becdyse % = ’f—t‘ : ﬁ = k¢, whereN; is

population, we can write this condition as follows:

e Commodity market
&+ QM+ PO M+ kepalirn = Rekely +wely (11)

e Capital market
In aggregatelN:s; = Ki1. Therefore,

§ = Keralta (12)

This equation determines the dynamics of capital accumulation in this economy.

e Labor market
In this market, the demand of the labor should equal to the supply of the labor. So, Combining
the solution of eq8b) and that of eq®) yields the labor market equilibrium condition.

I} =1 (13)

Finally, let us define the economic equilibrium.

Defnition 1 (Economic Equilibrium) An economic equilibrium is a sequeniai, Iy, ¢/, c?, Rii1, Ot Ho
that accords with the following.

(i) Given the sequencér:, B+, Bt }- 1, €ach agent (young or elderly) determines the policy vari-
ables that maximize their individual utility. That is, the optimal policy variables meet the follow-
ing maximization problem:

maxIn(d") + 1ipln(c?iﬂ), i€ (eu)

(i) The budget constraints of pension and unemployment insurance are balanced in each period.
(iii) Finally, the following markets clear.
Commodity Market: Eq{lLI), Capital Market: Eq.(12), Labor Market: Eq.(13)

3 Analysis
3.1 Equilibrium Definition

In the spirit of Krusell, Quadrini and Rios-Rul{1997), let us define the equilibrium concept
(politico-economic equilibriuf).

3) This concept corresponds to so-called Markov-perfect equilibrium. These conditions are dependent on the relationship
between the andt + 1 period. Therefore, this concept meets the Markov property.
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Defnition 2 (Politico-Economic Equilibrium) A politico-economic equilibrium is a sequence
(Wi, Iy, &, Reyq, Ot }i—o that accords with the following.

(i) Given the sequencgr, 65, But}i> 1, €ach agent (young or elderly) determines the policy vari-
ables that maximize their individual utility. That is, the optimal policy variables meet the follow-

ing maximization problem:
i 1 oy
maxin(c!’) + - In(ctla), 1€ (e u)

Based on the solutions of such problems, the tax policy by which both generations are alive in the
same period as that in which demand is determined.
(i) The budget constraints of pension and unemployment insurance are balanced in each period.

(i) Finally, the following markets clear.
Commodity Market: Eq(l]), Capital Market: Eq.(12), Labor Market: Eq.(13)

3.2 The Dynamics of the Employment rate

Next, we have to investigate the dynamics of the employment rate. From the labor market equilib-
rium condition, eqd3), we can derive the dynamics.

lir1=o(l) (14)

Figld andH depicts the dynamics of the employment rate. If the employment rate is less than the half
of population, the unemployment constitute the majority of this economy. The case of divergence as
in fig. Mlis out of our analysis. We focus on the case offfig.



4 Voting: Regime Switching

We then consider the voting behavior regarding pension and unemployment insurance. We assume
that

1. Voting is held in each period.

2. Voters consist of both young (the employed and unemployed) and old that are remain in each
period.

3. The policy determination is based on majority voting.

4. The voting is repeated among successive generations of voters.

FollowinglConde-Ruiz and Galas€200%), we adopt the concept of a structure-induced equilibrium
which is developed b$hepsig1979. We then investigate the preference to each policy variable. The
indirect utility functions of the worker and the unemployed are respectively derived as

¢ the employed

Ve() =In[(1— 1 — Bhe)Wilt] +

1 [In1+p{ 1 i1

1o |"25p \T5p b Gom ¢ }er‘e“] (19)

e the unemployed

V) Il Towh] + g e { e - et brdt|  ae)

First, the preference to pension system of the employed and unemployed is as follows:

¢ the employed
6% = argman/®(-) (17)

e the unemployed
8" = argmaw(.) (18)

On the other hand, the preference to unemployment insurance of the employed is as follows:

e the employed
% = argmaw/®(.) (19)

oVve ovY ogve ovY

We then derive the— ,an .
ot ' 01’ 96y 06y

The optimal solution can be derived as an intersection of the following two reaction functions:

6 =6(1) (20a)
1 =1(0) (20b)
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As in the case of fifa, both the pension and the unemployment insurance are adopted, whereas,
neither pension nor the unemploymentinsurance are supported, which means the social security system
vanishes.

Case 1 is the corresponding to the situation in which both pension and unemployment insurance
survives. Case 2 and 3 show the situation in which either pension system and unemployment insurance
survives. Case 2 is the situation in which pension system does and case 3 is unemployment insurance.
Finally, case 4 depicts the situation neither pension nor unemployment insurance survives.

To summarize, we then obtain the following proposition:

Proposition
Depending on the dynamics of capital accumulation and the unemployment rate, the contents of social
security system varies in following four patterns.

Case 1. Both pension and unemployment insurance policies survive.
Case 2. Only pension policy survives

Case 3. Only unemployment insurance survives.

Case 4. None survives.



5 Conclusion

This paper shows how the social security system evolves as attribution of voters changes. In our
setting, policy determination is based on majority voting and the government has two kinds of social
security policy; pension and the unemployment insurance. That is, when the workers constitute the
majority of voters, pension system is supported and when the unemployed is the majority, the unem-
ploymentinsurance is adopted. Under such a situation, we show how the contents of the social security
system evolves depending on the dynamics of capital accumulation and the unemployment rate, and
show the social security system vanishes in certain instances. This result may explain the future of
social security policy in the developed countries including Japan.
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