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Abstract 

(i) W h y there exist social security programs which transfer resources from yo\ang and middle -
aged workers to the elderly? (ii) W h y are the current social security programs always associated 
w i t h retirement? W h a t are the economic and po l i t i ca l interactions between social security a n d 
retirement? (iii) W h a t is the impact of the aging process o n retirement a n d social security? 
(iv) W h a t do empir ica l evidence suggest about the relevance of the demographic dynamics as 
a determinant of retirement and social security around the world? 

Th i s thesis contributes to shed some Ught o n these questions, i n a politico-economic env i -
ronment. 

F i rs t , it examines the state of the art , and reviews the m a i n contributions i n the l i terature 
of politico-economic models of social security. 

Second, it focuses o n the poUtical elements that relate retirement and social secmrity. U s i n g 
a probabil ist ic vot ing approach, it analyzes w h y oíd people retire a n d receive pensión transfers 
from the young. A cruc ia l hypothesis is that leisure i n oíd age represents a "merit good" , i.e., 
a good that is pos i t ive ly valued by aU agents i n the society (young and oíd) . T h i s is a new 
approach, which can be appüed to many publ ic programs, as the thesis emphasizes. Since oíd 
age leisure is a "meri t good", the young induce the pol i t ic ians to set a posit ive tax on the labor 
income of the oíd, w h i c h induces t h e m to retire. Ret irement increases the level of ideological 
homogeneity of the oíd group. I n fact, once retired, the elderly are more "s ingle -minded" , since 
they only care about redistributive issues, i.e., pensions. T h i s increases their po l i t i ca l power 
a n d therefore allows t h e m to receive a positive transfer f rom the young (social security). 

T h i r d , the thesis analyzes the equ i l ibr ium level of retirement a n d social security i n a dynamic 
economic and demographic environment. In an overlapping generations mode l w i t h interest 
groups social secvirity is derived by the interaction of the two groups of agents, young a n d oíd, 
w h i c h diífer i n size, wage and persistence. T h e model investigates the p o l i t i c a l so lut ion which 
is l ikely to arise as the fraction of elderly i n the popu la t i on increases. I highl ight two m a i n 
effects. T h e more elderly i n the economy, the more p o l i t i c a l power they w i l l have (size effect). 
O n the other hand , the dependency rat io increases and they w i l l have to share a given amount 
of resources among more people (per capita effect). T h e interest group mode l suggests that this 
second effect induces the agents to decrease their use of the retirement provisión. T h e overaU. 
impact of aging on the social secmrity size is therefore ambiguous, since the posit ive direct effect 
due to more p o h t i c a l power is compensated by the reduct ion i n retirement, w h i c h induces lower 
pensión transfers. 
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Fourth , the thesis provides new evidence on the determinants of the retirement level and the 
size of social security programa around the vvorld. A new large data set collecting cross-country 
informations about demographics, retirement and social security is bui l t . T h e results provides 
empírica! support for the implications of the theory. In more aged populations, b o t h retirement 
level and social security expenditures decrease after a large increase of the proport ion of oíd 
i n the population. The data suggest that these relations may be hump-shaped, due to the 
existence of opposite size and per capita effects. 

Thesis Supervisor: Xavier S a l a - i - M a r t i n 
T i t l e : Professor of Exjonomics 
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Chapter 1 

Introduction 

In almost every country in the world , there exist fiscal policies involv ing income redistr ibut ion, 

typical ly from young to oíd cohorts of the populat ion . Unfunded social security systems rep-

resent the m a i n instrument of intergenerational redistr ibut ion. A major feature conunon to 

v i r tua l ly a l l these social security programs is the contemporaneous existence of social security 

and retirement. T h e elderly are forced, or sometimes induced, to exit the labor market and 

retire i n order to coUect their oíd age pensions. B u t , why is social security always associated 

with retirement? 

Another issue which has lately dominated the social security debate i n most industr ia l ized 

countries is the impact of the current demographic dynamics o n the sustainabi l i ty of these 

unfunded systems. A s the populat ion grows oíd, the rat io of retirees to workers rises (the 

dependency rat io ) , therefore creating serious distress to the current social security systems. 

What will be the impact of the aging process on the current social security and retirement 

programs? 

This thesis takes u p this twofold challenge i n a polit ico-economic environment. 

T h e contemporaneous existence of social security and retirement is examined i n the context 

of a mult id imensional major i tar ian vot ing game. Since oíd age leisure is valued b o t h by the 

elderly a n d by the y o i m g (it is a "merit good") , pol i t ic ians adopt a pol icy which induces the 

oíd to retire. T h e reduct ion i n their labor income increases the concern of the elderly for 

redistributive issues, i.e., i t increases their "single-mindedness" a n d thereby, l ike i n M u l l i g a n 

and S a l a - i - M a r t i n (1999a) the ir po l i t i ca l power. A s a result, a n intergenerational redistr ibutive 
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policy which favors the elderly is adopted, i.e. social security. 

T h e impact of the demographic dynamics on retirement and social security is analyzed 

wi th in an interest groups model . A n aging populat ion induces two opposite effects. It increases 

the po l i t i ca l power of the elderly (size effect), and it rises the dependency ratio , i.e. the pro-

port ion of retirees per workers (per capita effect). T h e model suggests that this second effect 

induces the agents to decrease their use of the retirement provisión. T h e overall impact of aging 

on the social security size is therefore ambiguous, since the positive direct effect due to more 

po l i t i ca l power is compensated by the reduction i n retirement, whi ch induces lower pensión 

transfers. These testable implications are validated by the empirical evidence. 

1.1 Why is Social Security Always Associated with Retirement? 

The association between retirement and social security is well documented i n the publ i cat ion 

"Social Security Programs throughout the W o r l d " issued by the U . S . Social Secmrity A d m i n i s -

trat ion. In every co imtry i n which a social secm-ity program is i n place, there exists an official 

retirement age at which the elderly have to retire from the labor market and can start to receive 

their old-age pensions (See table 5.2 i n the appendix of chapter 5). Moreover, the informations 

contained i n this pubhcat ion suggest that the major i ty of the programs induces retirement. I n 

fact, as explained by M u l l i g a n and S a l a - i - M a r t i n (1999a), the formulas t o calcúlate the social 

security benefits i m p l i c i t l y include incentives to retire i n 7 5 % of the 73 countries for which this 

Information is available. There are different cr iter ia , for instance benefits i n a given year at or 

after the earliest retirement age decline w i t h labor income ("retirement" or "eamings test" ) . 

T h e fijst purpose of the thesis is to provide a posit ive answer to the association between 

retirement and social secm-ity and to analyze what are the economic a n d po l i t i ca l elements that 

determine the existence of retirement and social security. 

To appropriately address this question, I first review the previous contributions i n this 

l i terature (chapter one). T h e smrvey shows that this question has received surprisingly l i t t l e 

attention i n theoretical studies, although there exist many empir i ca l studies on retirement and 

social security^. Moreover, this association has preved to be a b ig puzzle for exist ing positive 

^In particular, many empirical studies have recently analyzed how several government programs influence 
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theories of social security. O n one hand, efficiency theories, that consider social security as the 

solution to some market ineíBciencies can account for the existence, and for some features of 

the social security system, but are not able to explain its association w i t h retirement. If social 

security is a saving p l a n for the oíd age (Diamond 1977), why are the c i d forced to retire in 

order to collect their savings? If social security is a longevity Insurance (Hamermesh, 1987), 

why are the transfers contingent on retirement? If i t is a retirement insturance, w h y are the 

transfers associated w i t h retirement and not w i t h disabil it ies, which make work impossible? If 

social security is welfare provisión for the retirement aged (Cohén, 1972), why are the transfers 

contingent o n retirement rather than o n poverty? O n the other hand , po l i t i ca l theories suggest 

that there may exist pol i t i ca l elements that forcé or induce the oíd to retire from the labor 

market i n order to receive their pensions. T h e survey i n chapter one focuses on this l i terature. 

Social security is determined as an equi l ibr imn outcome of the aggregation of ind iv idua l prefer

ences according to diflferent po l i t i ca l mechanisms. T h e first mechanism is major i tar ian voting. 

These theories can explain why social security arises as the po l i t i ca l equ i l ibr ium of a vot ing 

game, but since they adopt a one-dimensional approach, they cannot address why the elderly, 

who t u m out to w i n the election, have to tolérate impl i c i t taxes or forced retirement. A n 

alternative way to aggregate ind iv idua l preferences into a pol icy outcome is based on interest 

groups. In this framework, M u l l i g a n and S a l a - i - M a r t i n (1999a) show that social security is the 

result outcome of the po l i t i ca l competit ion between two groups, o íd and young, b o t h exerting 

po l i t i ca l pressure to obta in a positive transfer from the other group. Since po l i t i ca l pressure is 

time-intensive, the oíd are po l i t i ca l ly more successful (gerontocracy) due to their lower wages 

that induce t h e m to retire and to spend more t ime i n lobbying t o obta in transfers from the 

young (social security). Moreover, their lower probabi l i ty to switch to the other group (every 

young expects to become oíd, while the oíd have no probabi l i ty to become young) reduces the 

labor supply decisions and induce retirement. Gruber and Wise (1997) suggest that this is due not only to 
old-age benefits, but also to disabilities and unemployment programs that próvida early retirement benefits even 
before the official early retirement age. Samwick (1998) estimates the combined effect of social security and 
pensión benefits on the probability of retirement in a cross-section of the population near retirement age: he 
finds that the significant economic determinant of the probabiüty of retirement is the accrual of retirement 
wealth due to continued work. Changes in pensión coverage have a substantial effect on the probability of 
retirement: one fourth of the decline in the American labor forcé participation in the early postwar period can be 
attributed to the contemporaneous growth of pensions. Finally, Brugiavini (1997) shows that the Italian social 
security program provides strong incentives to retire early and that the age-implicit tax profile fits very closely 
the estimated hazards out of the labor forcé. 
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opposition of the young group. Th is model has several implications for the design of social se

curity programs, and it is able to explain many of the observed features of social security. In a 

politico-economic environment this pressure groups model represents the first attempt to solve 

the puzzle of the association between retirement and social security. There are no contributions 

adopting a major i tar ian vot ing approach. In fact, because of the mult idimensional i ty of the 

problem, retirement and social security are the two dimensions that have to be explained, Nash 

equil ibria of a major i tar ian vot ing game generally fai l to exist. T h e l iterature provides three 

possible modell ing device to overeóme this problem: the agenda-setting, the structmre-induced 

equi l ibr i imi and probabil ist ic voting^. 

T h i s thesis develops a probabi l ist ic vot ing model to explain the association between retire

ment and social security (chapter two). In this framework voters care about pol icy outcomes, 

but they also have pol i t i ca l or ideológica! preferences over the candidates. T h e result derives 

from the following intu i t ion . B o t h young and oíd are assimied to valué old-age leisure, this is, 

young generations care about the level of leisure of the oíd, which represents a "merit good" . 

Since the oíd do not take into account that their choice of leisvure produces an external ity on 

welfare of the young, a corrective publ i c po l i cy is implemented, which increases the level of 

leisure of the oíd and introduces retirement. Once retired, the oíd are a more ideologically 

homogeneous group than the young. In fact, w i t h no wage income, they m a i n l y care about 

distr ibutive issues, and their po l i t i ca l interests are not dispersed among the different issues 

related to their various jobs. Since they are more ideologically homogeneous, the oíd are also 

more po l i t i ca l ly successful, and they manage to gain the intergenerational vot ing game against 

the young, i.e., they receive a positive social security transfer from the young. 

T h e model relies on two new featm:es, which represent two of the or ig inal contributions of 

this thesis. F i r s t , oíd age leisure is a "merit good" , i.e., a good that provides posit ive u t i l i t y to 

a l l members of the society, not only to the members who directly enjoy i t . I n a sense, the young 

are patemal is t i c towards the elderly, since they l ike the elderly to enjoy their "mer i ted" oíd 

age leisure. T h i s feature explains the introduct ion of a tax on the wage income of the oíd and 

therefore the mandatory retirement. T h i s is the first at tempt to introduce the merit goods i n a 

po l i t i ca l context to expla in the existence of retirement. However, a n appl i cat ion of this idea i n 

'See Persson and Tabellini (2000) for a review of this literature. 
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the context of redistributive pohcies can be foiuid i n the recent contr ibut ion by M u l l i g a n and 

Phi l ipson (1999). They argüe that many programs which transfer resources to the poor i n a 

specific way (such as health insurance, compulsory schooling and pub l i c housing) belong to the 

category of merit goods. 

The second idea is that the degree of ideological homogeneity of voters of the same group 

is endogenous, and depends negatively on the wage income. Th i s is meant to reflect the fact 

that when the individuáis i n a group have lower wage income, they are o n average more imi ted 

i n their ideological preferences, that is, they concéntrate their attention on few issues. I n the 

l imi t , if they don't work, they only focus on a single issue: redistr ibut ion. T o my knowledge, 

this is the first attempt to endogenize the degree of ideological homogeneity. Clearly , this idea 

is closely related to M u l h g a n and Sa la - i -Mar t in ' s (1999a) "single-mindedness". W h i l e workers 

care about several opposite issues, according t o their different occupations, abi l i ty levéis etc., 

the non-workers are more united i n their poUtical action. T h e degree of ideological homogeneity 

of a group w i l l i n t u r n determine the poht ica l power of each group, w i t h the more ideologically 

homogenous groups being the more pol it icaUy successful. 

Us ing a probabi l is t i c vot ing approach, the model shows that , g iven the external ity that the 

oíd age leisure has o n the young (because of the merit goods motives) , there exists a positive 

tax o n oíd wage income, which induces the oíd to retire. Retirement increases their ideological 

homogeneity, a n d thus their po l i t i ca l power, whi ch allows them to obta in a posit ive transfer 

from the young (social secm:ity). To smnmarize, this represents the first vo t ing model that 

derives the existence and association of social security transfers a n d retirement. 

1.2 What will be the Impact of the Aging Process on the Cur

rent Social Security and Retirement Programs? 

Not only the relationship between retirement and social security is a c o m m o n feature of the 

cvirrent social security programs, but it is also a reference t o assess the reforms of social security 

i n a general framework. In this context, the major factor that has to be analyzed is the impact 

of the aging process o n the current retirement and social security systems. A n overview and 

some data about the relevance of this phenomenon a n d its re lat ion w i t h retirement a n d social 
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security wi l l clarify why this is an important question. 

In the last decades, the major i ty of O E C D coimtries have experienced a substantial aging 

of their populations. F r o m 1950 to 1980, the average proport ion of individuáis aged 65 and 

over i n the O E C D área has risen by more t h a n 40%, pr imar i ly because of a long-term decline 

i n fertility. Demographic projections by the O E C D Secretariat forecast a decline i n average 

annual growth rate of populat ion and significant changes i n age structure, as shown by table 

1.1. Throughout the O E C D área the proportions of individuáis aged 65 and over i n 2040 are 

projected to be appreciably higher than in mid-1980s. T h e per iod of most r a p i d growth w i l l 

be the second and t h i r d decades of the next century when the elderly populat ion of the O E C D 

área as a whole is expected to increase at a rate of about 1,6 per cent per annum. 

Changes i n populat ion age structure have important impl icat ions for the structure of the 

labor forcé. In the past 25 years, the number of people i n pensionable age i n the O E C D 

coimtries has risen by 45 mi l l i on , whereas the populat ion of working age has increased by 120 

mi l l i on . However, the effect of decl ining fert i l i ty and the aging of the baby-boom generation 

w i l l have part icular ly large implications for policy-makers i n futm:e. I n the next 25 years i n 

fact, the number of persons of pensionable age is expected to rise by a further 70 mi l l i on , 

while the working-age populat ion by only five mi l l i on . Addit ionaUy, people are re t i r ing earlier 

and fiving much longer. A s shown by table 1.2, estimations by the O E C D predict that the 

employment rate that has been growing u n t i l now w i l l only continué to grow u n t i l about 2010 

and w i l l then staxt to faU. A reversal of trends towards early retirement would be one ma jor 

way to keep the employment rat io from fal l ing. Studies by O E C D (1998) suggest that "active 

ag ing" , the capacity of people, as they grow older, to lead product ive Hves i n the society and 

economy, should be encouraged through a higher degree of flexibility i n how individuáis and 

families choose to spend their t ime over Ufe ( in working , l eaming , leisure a n d i n care-giving) 

and especially through a more flexible work-retirement transit ion. A n y reform i n this d irect ion 

should take into accoimt that age is a major determinant of retirement decisions, w h i c h i n t u r n 

play a n important role for the labor forcé structure. 

T h e aging of the populations is especiaUy l ike ly to increase the demand for pensions. Table 

1.3 reports simulations by O E C D (Rosevare a n d oth. , 1996) i l lus t ra t ing the possible evolut ion 

of pubUc pensión schemes u n t i l 2070 for 20 countries. Demography is a dramat i c chaUenge for 
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social security systems; the actual Pay-as-you-go systems w i l l have serious financial problems 

to support a more aged populat ion w i t h a reduced working-age populat ion . A l t h o u g h there 

are several differences among the pensión systems i n O E C D countries, i n almost a l l of them, 

reforms have already been introduced to prevent expenditmre o n pub l i c pensions from rtmning 

ahead of receipts, and i n most of them, further significant reforms w i l l be needed i n the fut\n:e. 

However, the consequences of the aging trends w i l l not only be financial, but also po l i t i ca l : 

current changes i n the age structure imp ly more po l i t i ca l power of the elderly, and increase the 

support for their most preferred policies. Thus , reforms have become one of the most po l i t i ca l ly 

dangerous topic i n the current debate o n social security. 

The aging process, common to a l l western countries, and the labor forcé par t i c ipat ion trends 

suggest that the current conditions of the social security programs caimot be mainta ined for 

much longer, and reforms are needed. W i l l i t consist of a t rans i t ion from P A Y G to ful ly funded 

scheme, or rather of a cut i n the benefits or of an increase of retirement age? To answer this 

question it is necessary to assess the impact of the aging process o n the poUtical determinants 

of the social security programs. This is the second ptirpose of the thesis, which is developed in 

chapters four and five. 

T h e thesis analyzes, bo th at a theoretical and empir ica l level, the exist ing relationship 

between the evolut ion of the population's age structmre on one hand , and retirement and the 

size of social secm:ity on the other hand . Chapter fom: introduces a n interest groups model i n 

an overlapping generations economy, and derives social security f rom the po l i t i ca l interact ion of 

the two groups of agents, yotmg and oíd, which difler i n size, wage a n d persistence. T h i s model 

investigates the po l i t i ca l outcome which is l ike ly to be adopted i n th is po l i t i ca l environment as 

the fraction of populat ion above retirement age increases. 

To understand the results we have to take a step back, and exp la in the i n t u i t i o n i n the 

simple case, i n which there are no demographic changes. L i k e i n MuJ l igan and S a l a - i - M a r t i n 

(1999a) consider a society composed of two groups, young a n d oíd, w h i c h compete by exerting 

po l i t i ca l pressmre. T h e group exerting more pressure wins the p o l i t i c a l compet i t ion and receives 

a transfer from the other group. Individuáis i n each group imdertake a t ime-intensive poht i ca l 

act iv i ty i n favor of their group, which gets converted into the poUt ica l pressure of the group, 

through a pressm-e f imct ion. Th i s process gives typ ica l ly rise to a free-rider problem, since 
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the benefits obtained by each agent depend on her group aggregate poUtical activity, i.e., the 

pressure, rather than on her own ind iv idua l effort. In this context, i n which poUtical pressure 

is t ime intensive, the free r id ing amounts to choose a lower level of leisure than the one that is 

opt imal from the group's point of view. However, the group may introduce a corrective tax on 

wage income to induce the individuáis to enjoy more leisure. Since the oíd have lower wages 

than the young, they w i l l set on themselves a higher wage income tax t h a n the young. A s a 

consequence, the oíd w i l l choose a higher level of leisvue t h a n the y o i m g and retirement arises. 

Once retired, the oíd can exert more po l i t i ca l pressmre t h a n the young, and they are therefore 

successful to obtain the transfer from the young. 

We can now analyze what happens to this poUtical equiUbrium w i t h retirement and social 

security when the populat ion above retirement age increases. T h i s represents the m a i n con

t r ibut ion of chapter four, which generaUze M u U i g a n and S a l a - i - M a r t i n (1999a) results to an 

environment w i t h a demographic dynamics. I show that there are two opposite effects: on one 

hand , the more elderly i n the economy, the more poUtical power they have, b o t h through their 

increased relevance i n the transfer function and through larger incentives to free r ider , whi ch 

induces the oíd group to set a higher tax on wage income. Thus , retirement increases. T h e 

elderly w i l l exert more poUtical pressure and obta in a larger transfer f rom the yoimg. I refer to 

these as the "size" effects. O n the other hand , because of the increase i n the number of elderly, 

they wiU have to share a given amoimt of resources among more individuáis. Addit ionaUy, 

the increase i n their ninnber decreases the effectiveness of the average ind iv idua l contr ibut ion 

to the aggregate poUtical pressmre of the oíd. These effects induce a lower t a x on oíd wage 

income, which decreases the disincentives to work and reduces retirement. Therefore, the oíd 

w i l l exert less po l i t i ca l power to obta in transfers from the young a n d the social secvirity size 

cou ld decrease. I refer to these as the "per cap i ta " effect. T h e analysis identifies two overaU 

results. F i r s t , the aging of the populat ion induces oíd people to ret ire less, a n d second, the 

overall effect o n the size of social security depends o n the size of the demographic change. 

Chapter five provides an empir i ca l analysis of these impUcations. T h e evidence are en -

couraging: there exist interrelated effects of demography o n retirement a n d social security. 

Specifically, the results provide empir ical support for the impUcations of the theory. B o t h re

t irement level a n d social security expenditures decrease after a large increase of the propor t ion 
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of oíd i n the population. The cross-country analysis suggests that b o t h relations, the one be

tween the proport ion of oíd i n the to ta l populat ion and the length of retirement (i.e. years 

spent i n retirement) and the one between the proport ion of oíd and the social security size are 

himip-shaped, due to the existence of opposite size and per capita effects. 

To summarize, the main contributions of the theoretical and the empir i ca l analysis are the 

following. T h e theoretical analysis introduces a sensible framework to analyze the impact of 

demographic changes on retirement and social secmrity, and provides some testable predict ion. 

T h e m a i n message from the chapter two is that any model which analyzes social security has 

to be able to expla in retirement as well , since the two programs always coexist. B u i l d i n g on 

M u l l i g a n and S a l a - i - M a r t i n (1999a), chapter four filis this gap i n s tudying the effect of the aging 

population. 

T h e empir ica l analysis develops a completely new data set, w h i c h coUects informations on 

demographics, retirement and social security. Addi t iona l ly , i t provides empir ica l support for the 

implications of the theory i n chapter fom:. T h i s represents a first a t tempt to combine the two 

branches of existing empir ica l literatinre, on demography and social security^ and on retirement 

and social seciu:ity'^. 

The thesis is organized as follows: Chapter two surveys the m a i n contributions i n the 

l iterature of politico-economic models of social security. T h e survey justifies the introduct ion 

of a new approach based on the study of the interactions between social sectirity and other 

programs to shed some light on some features of the social security programs. T h e thesis 

focuses o n an imexplored characteristic of the program: the re lat ion between retirement and 

social security. Chapter three develops a positive theory to expla in this re lat ion . Chapter four 

develops a new theoretical model to analyze the impact of the aging process on retirement and 

social security. Chapter five provides new evidence o n the determinants of the retirement level 

and the size of social security around the wor ld a n d performs a simple empir i ca l analysis to 

support the implicat ions of the theoretical model . FinaUy, chapter s ix provides conclusions and 

directions for future research. 

^European Commission (1997), O E C D (1998), Rosevare and oth., 1996. 
*Brugiavini (1997), Gruber and Wise (1997), Latulippe (1997), Samwick (1998). 
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Table 1.1: Percentage of Population Aged 65 and Over, 1980-2050' 

1980 1990 ^ 2000 ' 2010 2020 2030 2040 2050 
CANADÁ 9.5 11.4 12.8 14.6 18.6 22.4 22.5 21.3 
F R A N G E 14.0 13.8 15.3 16.3 19.5 21.8 22.7 22.3 
G E R M A N Y 15.5 15.5 17.1 20.4 21.7 25.8 27.6 24.5 
I T A L Y 13.5 13.8 15.3 17.3 19.4 21.9 24.2 22.6 
J A P A N 9.1 11.4 15.2 18.6 20.9 20.0 22.7 22.3 
UNITED K I N G D O M 14.9 15.1 14.5 14.6 16.3 19.2 20.4 18.7 
UNITED STATES 11.3 12.2 12.2 12.8 16.2 19.5 19.8 19.3 
A V E R A G E OF A B O V E 
COUNTRIES ' 

12.5 13.3 14.6 16.4 18.9 21.5 22.8 21.6 

A U S T R A L I A 9.6 11.1 11.7 12.6 15.4 18.2 19.7 19.4 
AUSTRIA 15.5 14.6 14.9 17.5 19.4 22.8 23.9 21.7 
B E L G I U M 14.4 14.2 14.7 15.9 17.7 20.8 21.9 20.8 
D E N M A R K 14.4 15.3 14.9 16.7 20.1 22.6 24.7 23.2 
F I N L A N D 12.0 13.1 14.4 16.8 21.7 23.8 23.1 22.7 
G R E E C E 13.1 12.3 15.0 16.8 17.8 19.5 21.0 21.1 
I C E L A N D 9.9 10.3 10,8 11.1 14.3 18.1 20.1 21.1 
I R E L A N D 10.7 11.3 11.1 11.1 12.6 14.7 16.9 18.9 
L U X E M B O U R G 13.5 14.6 16.7 18.1 20.2 22.4 22.0 20.3 
N E T H E R L A N D S 11.5 12.7 13.5 15.1 18.9 23.0 24.8 22.6 
N E W Z E A L A N D 9.7 10.8 11.1 12.0 15.3 19.4 21.9 21.3 
N O R W A Y 14.8 16.2 15.2 15.1 18.2 20.7 22,8 21.9 
P O R T U G A L 10.2 11.8 13.5 14.1 15.6 18.2 20.4 20.6 
SPAIN 10.9 12.7 14.4 15.5 17.0 19.6 22.7 22.9 
S W E D E N 16.3 17.7 16.6 17.5 20.8 21.7 22.5 21.4 
SWITZERLAND 13.8 14.8 16.7 20.5 24.4 27.3 28.3 26.3 
T U R K E Y 4.7 4.0 5.0 5.5 7.0 8.9 10.2 11.5 
O E C D A V E R A G E ' 12.2 13.0 13.9 15.3 17.9 20.5 21.9 21.2 

Source: OECD 

' 1980 actual proportions; 1990 to 2050 projected proportions 
^ Unweighted average 



Table 1. 2: Growth Rate of Working-Age Population, 1950-205(f 

1950 
1960 * ̂  

196U 
1970'̂  

, 1970,, 
-1980 r 

1980 
1990 

1990 
2000 

2000 
2010 ' 

2010 
2020 ' 

2020 , 
2030 

'2030 , 
2040 

2040 
2050' 

CANADÁ 2.0 2.3 2.1 1.1 0.8 0.7 0.0 -0.3 0.2 0.3 
F R A N G E 0.3 1.1 0.8 0.7 0.2 0.3 -0.4 -0.5 -0.5 -0.3 
G E R M A N Y 0.8 0.7 0.6 0.4 -0.5 -0.7 -0.9 -1.7 -1.1 -0.5 
I T A L Y 0.9 0.3 0.6 0.6 -0.2 -0.3 -0.6 -1.0 -1.1 -0.5 
J A P A N L 9 1.9 0.9 0.9 -0.1 -0.5 -0.4 -0.2 -0.6 -0.2 
UNITED K I N G D O M 0.1 0.3 0.3 0.4 0.0 0.2 -0.1 -0.3 -0.2 -0.1 
UNITED STATES 0.9 1.6 1.7 0.8 0.8 0.7 0.0 -0.2 0.2 0.2 
A V E R A G E OF A B O V E 
COUNTRIES^ 

1.0 1.2 1.0 0.7 0.1 0.1 -0.4 -0.6 -0.4 -0.1 

A U S T R A L I A 1.7 2.2 2.0 1.6 1.1 0.9 0.4 0.3 0.3 0.5 
AUSTRIA 0.1 -0.3 0.5 0.5 -0.1 -0.1 -0.3 -0.8 -0.5 -0.1 
B E L G I U M 0.0 0.3 0.6 0.2 -0.1 0.0 -0.4 -0.8 -0.6 -0.4 
D E N M A R K 0.7 0.8 0.4 0.3 -0.1 -0.5 -1.0 -1.2 -1.2 -0.6 
FINLAND 0.9 1.0 0.6 0.3 0.1 -0.2 -1.0 -0.9 -0.5 -0.5 
G R E E C E 1.2 0.3 0.9 0.7 -0.1 0.0 -0.1 -0.4 -0.5 -0.4 
I C E L A N D 1.2 1.8 1.8 1.4 1.1 0.8 0.0 -0.5 -0.3 -0.3 
IRELAND -0.9 0.6 1.4 1.3 1.3 0.8 0.2 -0.1 -0.2 -0.2 
L U X E M B O U R G 0.2 0.4 1.1 0.4 -0.2 0.1 -0.4 -0.6 -0.2 0.0 
N E T H E R L A N D S 0.9 1.6 1.4 0.9 0.1 0.0 -0.6 -1.0 -0.8 0.0 
N E W Z E A L A N D 1.6 1.9 1.7 1.5 0.9 0.6 0.1 -0.4 -0.4 -0.2 
N O R W A Y 0.5 0.7 0.6 0.6 0.4 0.2 -0.4 -0.5 -0.49 -0.10 
P O R T U G A L 0.6 -0.2 0.6 1.1 0.2 0.2 -0.1 -0.6 -0.68 -0.47 
SPAIN -0.7 0.8 1.1 1.0 0.4 0.4 -0.1 -0.6 -0.76 -0.35 
S W E D E N 0.6 0.7 0.1 0.2 0.1 -0.2 -0.4 -0.4 -0.41 -0.10 
SWITZERLAND 1.2 1.3 0.5 0.6 -0.2 -0.4 -0.8 -1.0 -0.82 -0.45 
T U R K E Y 2.4 2.3 2.7 3.4 2.2 2.0 1.3 0.7 0.71 0.75 
OECD A V E R A G E ' ' 0.8 1 1.0 1.0 0.9 0.3 0.2 -0.3 -0.5 -0.43 -0.17 

Source: OECD 

^ Average annual compound growth rates; 1950-1960 to 1970-1980 actual rates; 1980-1990 to 2040-2050 
projected rates 

Unweighted average 



Table 1.3: Pensión Expenditures (as a Percentage of GDP in 1994pricesf 

ms 2Ó00 2010 2020 2030 2040 2050 2060 2070 
UNITED STATES 4.1 4.2 4.5 5.2 6.6 7.1 7.0 7.2 7.4 
J A P A N 6.6 7.5 9.6 12.4 13.4 14.9 16.5 15.5 14.4 
G E R M A N Y 11.1 11.5 11.8 12.3 16.5 18.4 17.5 16.5 15.5 
F R A N G E 10.6 9.8 9.7 11.6 13.5 14.3 14.4 14.2 14.0 
I T A L Y 13.3 12.6 13.2 15.3 20.3 21.4 20.3 18.7 17.0 
UNITED K I N G D O M 4.5 4.5 5.2 5.1 5.5 5.0 4.1 3.6 3.1 
CANADÁ 5.2 5.0 5.3 6.9 9.0 9.1 8.7 8,4 8.1 
A U S T R A L I A 2.6 2.3 2.3 2.9 3.8 4.3 4.5 4.6 4.6 
AUSTRIA 8.8 8.6 10.2 12.1 14.4 15.0 14.9 14.2 13.5 
B E L G I U M 10.4 9.7 8.7 10.7 13.9 15.0 15.1 14.7 14.3 
D E N M A R K 6.8 6.4 7.6 9.3 10.9 11.6 11.5 11.6 11.7 
F I N L A N D 10.1 9.5 10.7 15.2 17.8 18.0 17.7 17.7 17.8 
I C E L A N D 2.5 2.4 2.4 3.1 4.2 4.8 5.2 5.4 5.5 
I R E L A N D 3.6 2.9 2.6 2.7 2.8 2.9 3.0 2.6 . 2.2 
N E T H E R L A N D S 6.0 5.7 6.1 8.4 11.2 12.1 11.4 11.2 11.0 
N E W Z E A L A N D 5.9 4.8 5.2 6.7 8.3 9.4 9.8 10.3 10.7 
N O R W A Y 5.2 4.9 6.0 8.6 10.9 11.8 11.5 11.1 11.1 
P O R T U G A L 7.1 6.9 8.1 9.6 13.0 15.2 16.5 15.6 14.8 
SPAIN 10.0 9.8 10.0 11.3 14.1 16.8 19.1 17.6 16.0 
S W E D E N 11.8 11.1 12.4 13.9 15.0 14.9 14.5 14.8 15.1 

Source: Rosevaeare, Leibfritz, Fore and Wurzel(1996). OECD W.P. 168 

^ Simulatíons are nm under a "baseline" scenario developed for each country, using data from national sources 
to model contribution and benefit rates, taking into account differences in retirement ages and eligibility criteria, 
leglslatíon reforms. The population projections used for each countiy are taken from the World Bank. 



Chapter 2 

Politico-Economic Models of Social 

Security 

2.1 Introduction 

This chapter provides a survey of the main contributions i n the l i terature of politico-economic 

models of social security. M y purpose is to show that the ex is t ing l i terature (a part from 

few exceptions) has generally neglected the crucia l association between retirement and social 

security programs, w h i c h is the focus of this thesis. 

I first review the models, which analyze the inst i tut ion of the unf imded social security 

systems and their r a p i d development into the most widespread instrument of social insiurance. 

T h e f imdamental challenge common to this entire l ine of research is to understand why there 

exist social secmrity programs, which transfer resources firom young and middle-aged workers 

t o the elderly. A n appropriate theory should explain , or at least to be able to do i t , why these 

social sec ini ty transfers are contingent on retirement. However, the ma jor i ty of these models 

do not explore this feature. 

I then tm:n to the hterature that studies the response of the ex is t ing social security systems 

t o changes i n the economic and demographic scenario, and to models of social security reforms. 

I n part icular , I focus on the following questions: How does the poUt i ca l sustainabi l i ty shape the 

social security systems i n a dynamic economic and demographic environment? W h i c h social se

cur i ty reforms would be poUtically feasible? A g a i n , a l though I th ink that a n appropriate answer 
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should include the sustainabihty of retirement systems, the l iterature provides no contributions 

in this direction. 

Final ly , I review a recent body of l iterature, which analyzes the interactions between social 

security systems and other redistributive programs of the welfare state. The conunon theme 

of these multidimensional models is to recognize that the different programs of the welfare 

state may be economic and pol i t ical complements or substitutes. These aspects are cruc ia l i n 

determining the size and composit ion of the welfare state. A l t h o u g h this framework would be 

the more natural to analyze the contemporaneous existence of retirement and social secmrity, I 

am surprisingly unable to find contributions w i t h this purpose. 

I choose to survey the m a i n politico-economic models of social security along two Unes. 

F i rs t , I take the parameters of the social seciurity system (generaUy, payroU tax rates and 

transfers) as exogenous, and I spell out the economic environment. T h e a i m is to classify 

the models according to which economic factors induce yo img a n d / o r middle aged agents to 

favor positive levéis of social security^. I identify five major economic reasons: i) A a r o n (1966) 

recognized that , in dynamica l ly inefficient economies, unfunded systems represent a better 

saving technology than alternative assets, and wou ld thus be supported by a l l net savers^. 

ii) Unfunded system may also be used to improve on the aUocation of resources when young 

agents are altrt i ist ic towards the elderly, and they adopt Stackelberg behaviors i n their saving 

decisions, as suggested by Hansson and Stuart (1989). i i i ) A widely used economic argument, 

due to Browning (1975), suggests that middle aged individuáis m a y favor imfunded systems 

even i n dynamica l ly eíficient economies, because they take into account a reduced t ime horizon. 

In fact, i n evaluating social security policies, they only consider ciurrent and future contributions 

and future benefits, and they regard previous payments to the system as a sunk cost^. T h e other 

two economic reasons involve some form of redistr ibut ion. iv) TabeUini (1990) shows that the 

within-cohort redistr ibut ion element shared by many social security schemes m a y induce low 

income young individuáis to support the system. v ) A s in i t iaUy suggested b y C u c k i e r m a n and 

Meltzer (1989) i n the context of pubUc debt decisions, the ins t i tu t i on of a n unf imded system 

'As I will argüe in section 3, not all politico-economic theories require that young and/or middle aged agents 
prefer positive levéis of social security. In fact, interest groups models rather derive the existence of social security 
from the political success of the oíd. 

^See also Browing (1975), Sjoblom (1985) and Azaríadis and Galasso (1997). 
^Sjoblom (1985), Boadwin and Wildasin (1989), and Cooley and Soares (1999) belong to this tradition. 
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tends to crowd out prívate capital accumulation, thereby affecting the factor prices. Net savers 

would gain from the corresponding increase i n the real rate of interest, whereas wage earners 

would lose from a decrease i n the wages. Net gainers from the overaU change i n the factor prices 

would sustain the system"*. T h e economic factors seem not relevant to expla in the existence of 

retirement, since none of the above economic reasons may account for the association of social 

security and retirement. 

Therefore, I t u m to the pol i t i ca l structure of the models. Agents ' i n d i v i d u a l preferences over 

the social security system, induced by the different economic factors, can be aggregated accord

ing to several po l i t i ca l mechanisms. T h e pol i t i ca l inst i tut ions encountered i n the l i terature, in 

the case of a one-dimensional issue space, can be classified i n three broad groups: major i tar ian 

voting, veto-power or constitutional rules, and interest groups models. There is fundamental 

difference between models of vot ing (major itar ian or yeto-power) a n d interest groups. In the 

former ones, social secm-ity arises i f there are sufScient economic reasons to induce at least a 

major i ty of the electorate to support the system. T h e latter models focus more on the po l i t i ca l 

process, which allows a powerful minority, the elderly, to carry through an intergenerational re

d is tr ibut ion policy. T h e pol i t i ca l institutions seem not more helpful t h a n the economic elements 

to explain the contemporaneous existence of retirement and social security. There exists only 

one po l i t i ca l model , the interest group model by M u l l i g a n and S a l a - i - M a r t i n , (1999a), which 

provides a positive explanation to i t . T h i s is a drawback of the l i terature, and I w i l l show 

i n chapter three and four that there exist po l i t i ca l elements which may exp la in the tight l ink 

between retirement and social security. 

T h e combination of these two lines of classification, i.e., economic factors and po l i t i ca l 

inst i tut ions, provides a natura l way to catalogue the different models. Table 2.1 summarizes 

how the models i n this literature tackle the first question: why there exist social seciurity 

programs transferring resoiu-ces from young and ad\ilt to retirees? Notice that , although vot ing 

models may display several of the economic feattures, this character izat ion does not apply to 

interest groups models, which rely instead on the po l i t i ca l power of the oíd. Addi t i ona l ly , table 

2.1 i l lustrates that there is only one model that may also account for the existence of retirement. 

T h i s survey complements a previous work by Breyer (1994a), who carefuUy reviewed the 

^This Une of reasoning can be found in Cooley and Soares (1999) and Boldrin and Rustichini (2000). 

18 



existing literature on the pol i t i ca l economy of social security. In fact, on one hand, I concéntrate 

on the most recent body of contributions, and, on the other hand , I adopt a broader view 

of the l iterature that includes models of pol icy reforms, as well as mult idimensional models 

examining the pol i t ical determination of social security w i t h i n a more complete welfare state. 

In this line, I especially focus on the relation between social security and retirement. Also 

Persson and Tabel l in i (2000) provide a comprehensive treatment of the po l i t i ca l economics of 

intergenerational transfers. T h e i r work, however, serves main ly a d idact i ca l purpose. It focuses 

on specific economic aspects to explain the raise of social security as an equi l ibr imn outcome 

of a major i tar ian election, a n d it comes short of const i tut ing a survey of the l iterature. 

T h e chapter proceeds as foUows: Section 2 introduces a general economic environment to 

examine the crucial economic elements embodied i n the vot ing models. Section 3 analyzes 

the three diñierent po l i t i ca l arrangements encountered i n the l iterature. In section 4 and 5 I 

discuss respectively models of social security reforms, and models of welfare state determination. 

Section 6 concludes. 

2.2 The Economic Environment 

In this section, I introduce a simple, yet quite general economic environment to examine some 

of the economic factors which may induce young and adult individuáis to support unf imded 

social security systems. T h e n , I analyze how these economic factors may explain the existence 

of social security, and I examine whether they can also account for the existence of retirement. 

Since a l t ru ism is a more significant element i n my context, the sett ing developed i n this section 

abstracts from altruist ic preferences, that I discuss i n section 2,2.5. 

I consider an overlapping generations model w i t h capi ta l accumulation. E v e r y per iod three 

generations are alive, I caU t h e m " Y o i m g " , " A d u l t " , and "Oíd" . Popu la t i on grows at a constant 

rate / i . I t follows that i n any given per iod t for every young there are 1/ (1 + ¡j,) adult individuáis 

and 1 / ( 1 + / i )^ oíd. Agents work d u r i n g the first two periodg of their life, and then retire i n oíd 

age. Individuáis diífer i n their work ing abiUty. W o r k i n g abil it ies are d is tr ibuted on the support 

[e,e] C 3fi+, according to the cumulative d i s t r ibut ion funct ion G{.). A n agent b o r n at t ime t 

is characterized by a level of working abihty and w i l l therefore be denoted by et G [e, e], T h e 
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distr ibut ion of abilities is assumed to have mean e, and to be skewed, G{e) > 1/2. 

N o n altruist ic agents valué leisure, l, and consumption, c, according to the following time 

separable ut i l i ty f\inction: 

where /3 represents the indiv idual t ime discount, subscripts indícate the calendar t ime and 

superscripts indícate the period when the agent was born . 

The budget constraints of a type e ind iv idua l b o r n at t ime í d u r i n g her lifetime are: 

where a^ .̂̂  represents her asset holding at the end of per iod t-\-l,rt and Wt are the real interest 

rate and the wage rate at t ime í, rt is the social secmrity payroU t a x rate at t ime t, a n d Pt 

is the pensión transfer at t ime t. Agents maximize their utiüty, eq. 2.1, w i t h respect to their 

asset holdings and to their labor supply, subject to the budget constraints, eq. 2.2, and tak ing 

the social secmity system as given. 

T h e social security system consists of a sequences of tax rates and transfers { r j , -Pí}^o-

These models assume that a payroU tax, Tt, is imposed o n the labor earnings of the active 

generations, young and adult, and the coUected amoimt is transferred l u m p s u m to the retirees, 

Pt. A l t h o u g h the mere assumption of the existence of this tax can be cr i t ic ized, since there 

is no reason why this type of tax shoidd be assumed (why not a n income tax?) rather t h a n 

explained, I need to keep this assumption to expla in how these models work. T h e budget is 

balanced every per iod , and thus the pensión transfer can be re lated to the payroU tax rate as 

follows: 

u{i¡,4)+pu{il^„4^{)+f3^u{ (2.1) 

cl + al^i = etWt{l-Tt){l-ll) 

c*t+i + a*+2 = ^twt+i (1 - n+i) (1 - l¡+^) + a*+i (1 + rt+i) 

4+2 = 4+2 (1 + n+2) + Pt+2 

(2.2) 

Pt = rtwt 

or 
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Pt = rtWtk 

where It denotes the average labor supply i n efficiency units i n the economy. 

A n economic equi l ibr ium of this economy is a sequence of aUocations and prices, 

/ t (et) . ' í+i ( e í ) , c\ (et) , c j ^ i (cf), (^t), Wt, ny~^(^^ , such that , for a given sequence of 

social security tax rates, { T J ^ Q - (i) t'he consmner problem is solved for each type-e ind iv idua l 

in each generation; (ii) the social security budget constraint is balanced every per iod , and (iii) 

goods market clears every period. 

For a given sequence of social security tax rates, I can identify the u t i l i t y level obtained 

i n a n economic equ i l i b r ium by every agent w i t h her indirect u t i l i t y function. These indirect 

ut i l i ty functions characterize the yoimg, adult , and oíd agents' preference relations over cur

rent (and future) tax rates. In part icular , W¡ {e;Tt,Tt+i,Tt+2), {e;Tt-i,Tt,Tt+i), and 

^t~'^ ( e ; r t _ 2 , T t _ i , r t ) denote the indirect ut i l i ty fimctions at t ime í of a type-e yo img, adult , 

and oíd ind iv idua l , respectively. 

To highlight the different economic factors at work, I concéntrate on constant sequences of 

social security tax rates, r j = r V i , and analyze i n d i v i d u a l preferences over these sequences. 

T h i s amounts to assume that young and adult agents form their preferences over the social 

security tax rate under the assumption that the current scheme w i l l never be modif ied i n the 

future. Y o u n g individuáis who do not expect the system to be i n place i n their oíd age perceive 

the cmrent tax rate as a net cost, and would generally not be w i l l i n g to support the system^. 

I n the next section, I shaU discuss the po l i t i ca l arrangements imder which sequences of positive 

tax rates may arise. 

Q e a r l y , elderly individuáis support social security systems which award t h e m a pensión at 

no cost. W h e n do young a n d / o r adult agents favor posit ive levéis of social secinrity? T o review 

the answers provided i n the l i terature, i t is useful to consider the m a x i m i z a t i o n of the agents' 

indirect ut iUty functions w i t h respect to the (constant sequence of) tax rates. A t t ime í, the 

first order condit ion^ for a type-e young is: 

*The exception is Tabellini (1990), see section 2.5. 
^In obtaining eq. 2.3 and 2.4, I assume that the economic maximizations yield interior solutions, i.e., l\ (et) > 

21 



o = 
i + n+i ( 1 + n + i ) ( i + n+2) 

et (1 - (et)) (1 - r ) + a ^ i (et) í^] ^ 

_t / . \ 3ft+2 I dPt+2 dwt+i] dkt+2 

( l + r í + i ) ( l + rt+2) 

(2.3) 

dT 

and for a type-e adult is: 

8Pt+l 
- e t _ i ^ , (1 - It' (e,_i)) + + 

( l + n + i j 

o í - W p . . \ Brt+i . dPt+i dwt+i 
dT 

(1 + n + i ) 

where 
dPt 

= wtlt + r—wt 

= O (2.4) 

(2.5) 

Equat ions 2.3 and 2.4 show the different marginal effects that an increase i n the sequence of tax 

rates has on the indirect utiMty function of a type-e young a n d adult ind iv idua l . Specifically, the 

first two terms i n eq. 2.3 represent the d isut i l i ty associated w i t h the labor income tax i n young 

and adult age, whereas the t h i r d element is the discounted ut i l i ty associated to the increase in 

the pensión transfer. A l l other terms characterize the changes i n the factors' prices induced by 

a n increase i n the tax rate through changes i n the stock of capi ta l . T y p i c a l l y , an increase i n the 

t a x rate crowds out capital ( ^ < O), thereby affecting factors' prices, since a decrease i n the 

cap i ta l stock reduces the wage rate > 0^ and increases the real rate of re turn < O . 

T h e same forces are at work i n equation 2.4 for the case of a n adult i n d i v i d u a l , over a reduced 

t ime horizon. E q u a t i o n 2.5 says that an increase i n the tax rate has a direct positive effect 

o n the pensión benefits, and a negative indirect effects on the average labor supply due t o the 

distort ionary taxat i on 

I can now review some of the economic factors emphasized i n the l i terature. 

O, ll+i (et) > O, c\ (et) > O, cj+i (e») > O, and cj+j (et) > O, V i and Vet 6 [e,e]. 
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2.2,1 Dynamic InefRciency 

Since Samuelson (1958) and A a r o n (1966), it is weU known that social security may improve the 

welfare of every indiv idual i f the economy is dynamical ly inefScient, that is, if the impl i c i t rate 

of return from social security is larger than the real rate of r e t u m from capi ta l acctunvüation. 

To see this, assume that there is no heterogeneity, et = e, and that social security does not 

affect the capital stock, ^ = 0. If the economy is at a steady state and there is no growth 

in real wages, eq.2.3 can be wr i t ten as [(1 + / i ) (2 + ^Í) — (1 + r) (2 + r)] + = 0. Since the 

impl ic i t return from social security is equal to the populat ion growth rate, / i , the economy is 

dynamical ly inefñcient i f ; Í > r . In this case, since |^ < O , young individuáis prefer positive 

level of social security: r > 0. 

In this context, the models are not able to explain why social security transfers are contingent 

on retirement: if social security is a better alternative to capital accumulation, why do the oíd 

have to retire in order to collect their savings? 

Moreover, the use of this economic element to expla in the support to unfunded systems 

has largely been challenged o n empirical grounds. There is i n fact weak evidence that this 

is a realistic assmnption^. Nevertheless, Azar iad is and Galasso (1997) rely on a dynamica l ly 

inefficient economy to examine the difference i n pol icy outcomes induced by alternative spec-

ifications of the po l i t i ca l process. Browning (1975), and Sjoblom (1985) consider an extreme 

case of dynamic inefficiency: i n their economy there is no alternative saving technology, i.e., 

; i > 0 > r = —1. However, this assumption is not cruc ia l , and al lowing for prívate saving would 

not change their m a i n message, which I analyze i n the next subsection. 

2.2.2 Reduced T i m e Horizon. 

Browning 's (1975) seminal contr ibut ion suggests that , even i n a d y n a m i c eíficient economy, 

adult individuáis may prefer positive level of social secinrity, since they only valué current and 

future contributions to and benefits from the system, whereas past contributions represent a 

sunk cost. I n other words, adult individuáis do not take into account the entire cost of social 

^Imrohoroglu, Imrohoroglu and Joines (1995) constitute a notable exception. They calibrated a large over
lapping generations model to the US economy and showed that the institution of social security can be beneficial 
to young cohorts, due to dynamic inefficiency. 
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security, since they only consider a reduced t ime horizon. 

To isolate this effect, consider a dynamica l ly efñcient economy, ¡J. <r, w i t h no heterogeneity, 

et = e, no growth in real wages, and where social security does not affect the capi ta l stock, ^ = 

0. The impl ic i t return from social security for an adult who considers previous contributions as a 

sunk cost, denoted by i " ^ , is equal to the ratio between future benefits and current contributions. 

A t steady state, I have that 1 + ¿'̂  = (1 + ¡J.) (2 + fi), and the first order condit ion for an adult 

ind iv idua l , eq. 2.4, becomes: - 1 + ^^íl ^ (i+^ii^i) = 0. Thus , an adult ind iv idua l favors a 

positive amoimt of social security, r > O, if the impl i c i t re turn from the system (calculated on 

her reduced t ime horizon) is larger than the real re turn on capital accumulat ion, i"^ > r > /j.. 

Since Browning (1975), this line of reasoning has been exploited i n several work. In part i c 

ular, Boadway and W i l d a s i n (1989) have generalized this result to a n economy w i t h borrowing 

constraints; whereas H u (1982), and more successfuUy S job lom (1985) have tr ied to provide a 

more convincing specification of the underUning po l i t i ca l process. Cooley and Soares (1999) 

have combined this idea w i t h the crowding out effect to rephcate some quanti tat ive features of 

the U S social security system. F ina l ly , Galasso (2000) has calculated the internal rate of re turn 

from "investing" i n social security for the median voter at several U S presidential elections. 

H is results support Browning 's idea: for an adult i n d i v i d u a l (a 44 years oíd median voter) the 

internal rate of return from social security often exceeds the re tums f rom alternative assets, 

> r. 

T o summarize, this approach can improve the previous i n some respects. However, i t as-

sumes a s imi lar perspective, i.e., it justifies social security as a better investment w i t h respect 

to capi ta l accumulat ion. Therefore, i t is s t i l l unable to expla in why social security transfers are 

contingent o n retirement. 

2.2.3 Crowding Out 

C u c k i e r m a n a n d Mel tzer (1989) c la im that when individuáis evalúate pubhc debt policies, they 

take into account the effect that these poUcies have on the stock of cap i ta l and thereby o n the 

factors' prices. Cooley and Soares (1999) a n d B o l d r i n a n d R u s t i c h i n i (2000) have extended 

this idea to social security decisions. T h e y argüe that the existence of intergenerational redis

t r i b u t i o n schemes, such as publ ic debt or social security, tends t o c rowd out cap i ta l , a n d thus 
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reduces wages and increases real retums. This creates a redistr ibution in favor of assets-holders 

("capitalist") and against individuáis who rely heavily on labor income ("workers"). 

To appreciate the positive effect on the rate of returns, consider a two periods versión of 

the economy described i n this section, assuming a steady state dynamica l ly eíficient economy 

w i t h no heterogeneity. T h e first order condit ion for a yo img ind iv idua l becomes: 

u ; ( l ,) , + + I [ " Í + l g t ] f ^ 0 
l + r l + r 

Because of dynamic efficiency, the siun of the first two terms i n this equation is eJways negative. 

T h e t h i r d term characterizes the positive effect of an increase i n the tax rate on the returns 

on the young individuáis' assets, and the negative impact on their future pensión, due to the 

decrease i n the wages. If their asset holdings, a, and the crowding out effect, , are large 

enough, young individuáis are wi l l ing to use a return-dominated saving technology, i.e., social 

security, i n order to boost the returns on the prívate assets, and thus r > 0. 

In a two periods overlapping generations model , B o l d r i n and Rust i ch in i (2000) ful ly char

acterize politico-economic equi l ibria w i t h social security, which arise exclusively because of this 

crowding out eíFect. Cooley and Soares (1999), on the other hand , use a fom: per iod over

lapping generations economy to combine this effect w i t h the idea that adult individuáis take 

social security decisions considering only a reduced t ime horizon. A l t h o u g h they imderline the 

importance of the former element for the sustainabi l i ty of the system, the empir i ca l relevance 

of this crowding out efíect remains to be tested. 

Moreover, as the previous elements, crowding out is another factor w h i c h may exp la in why 

i t can be convenient, i n terms of rate of retiu-n, to support the social security system. Therefore, 

as the others, i t cannot accoimt for retirement. 

2.2.4 W i t h i n Cohort Redistribution 

Tabe l l in i (1990), and later Persson and TabeUini (2000), suggest that some yo img individuáis 

may favor positive social security systems because of the w i t h i n cohort red is tr ibut ion element 

they entai l . In fact, B o s k i n et a l . (1987) have shown that the U S social security system 

redistributes w i t h i n cohort across different fami ly types. SpecificaUy, the system yields higher 
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returns to low income individuáis t h a n to h igh income ones. A direct consequence of the 

existence of this intragenerational redistr ibution component is that , even i n a dynamica l ly 

eíEcient economy, for low income individuáis social security may be more profitable t h a n capita l 

accumulation. 

In this case, the coal it ion support ing the social security is represented by the oíd and the 

low income yo img individuáis. T h i s is a different element, but is s t i l l based on the same 

assumption: the social security system arises since enough people find it more profitable than 

capital accmnulation. The unsolved question is always why do this coal i t ion forcé or induce the 

oíd to retire before they can collect their pensions. 

These models consider a two period, dynamica l ly efñcient overlapping generations economy, 

w i t h no growth i n real wages, and no crowding out effects, ^ = O, at steady state. Denot ing 

the imphc i t re turn f rom social security for a type-e yo img i n d i v i d u a l w i t h ¿g, I have: 1 + ig = 

'̂̂ ^e(i-i(e))^^ '̂ implies ¿e > / i i f 6 ( l — l (e)) > e (1 — Z (e)). I n words, agents whose labor 

income is below the mean labor income i n the economy receive a higher impl i c i t re turn than 

the average re turn ¡i. The first order condit ion for a type-e young i n d i v i d u a l can be wr i t t en as 

—1 + + e( iI i (^XH-r) ^^^ar = O- Thus , a type-e yoimg i n d i v i d u a l favors a positive amount 

of social security, r > O, if the impl ic i t return she yields from the system is larger t h a n the real 

re turn o n cap i ta l accumulation, ie> r > fj,. 

2.2.5 A l truism 

A l t r u i s m basicaUy relies on the assumption that the young individuáis' preferences include the 

u t i l i t y of the oíd. T h e existence of social security systems is a t t r ibuted to young agents' a l truist ic 

preferences towards the oíd. However, i f this is the economic reason beh ind the existence of the 

social secm-ity systems, why don't we observe prívate transfers? Addi t ionaUy, why are the oíd 

forced to retire, rather than beneficiated by a l u m p sum transfer? I n chapter three I introduce 

"merit goods" as a new economic element, which shows some s imi lar i ty w i t h a l t ru i sm, but 

suggests a reason to explain the contemporaneous existence of retirement and social security. 

M e r i t goods i n fact rely on the assumption that the young individuáis' preferences include the 

consmnption of leisine of the oíd, rather t h a n the utiUty of the oíd. T h i s means that the young 

feel that i t is meritorious for the oíd not to work, and they are w iUing to redistribute income 
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i n favor of the oíd, but only for this specific purpose. In this way, the existence of mandatory 

retirement can be explained. 

The main contributions that have assumed altruist ic preferences of the yo img towards the 

oís are Hansson and Stuart (1989) and Tabe l l in i (1990). In Hansson and Stuart (1989), yoimg 

agents, i n choosing their current savings, take into accoimt the behavior of futiure altruistic 

young individuáis. A s Veal l (1986) had previously suggested, agents recognize that future young 

w i l l be wi l l ing to provide them w i t h an old-age transfer, i f they have not saved enough for o ld -

age constunption. Th i s Stackelberg behavior leads to a n ineíiicient al location of resources, since 

every ind iv idual would benefit from shift ing resources from youth to old-age. In this context, a 

social security would arise under imanimity rule to improve the al location of the resoiurces. 

Tabe l l in i (1990) combines weakly altruist ic preferences w i t h intragenerational redistr ibution. 

I n his model , heterogeneous, altruist ic agents vote every per iod o n the current social security 

level, which they believe to be uiurelated to any future benefit. Since their a l t ru i sm is weak, 

young individuáis are not wi l l ing to award a prívate transfer to the elderly. However, low-

income young support a positive social security level, since the u t i l i t y associated to their parents 

receiving a pensión outweighs the direct (uti l i ty) cost of the tax. 

2.3 The Political Institutions 

Economic elements seem not able to expla in the existence of retirement. I now t u m to the 

po l i t i ca l institutions and analyze how they have been described by the l i terat i ire . I n every 

specification, I examine whether there exist poht i ca l elements which may accoimt for the exis

tence of retirement. 

I n the l i terature of polit ico-economic models of social security, po l i t i ca l inst i tut ions are to 

aggregate ind iv idua l preferences over social security into a pol icy outcome. I examine three 

broad class of poht i ca l arrangements: ma jor i tar ian vot ing , veto-power or const i tut ional rales, 

and interest groups or lobbying. There exists a c ruc ia l difference between vo t ing a n d interest 

groups models. In models of ma jor i tar ian elections or veto power, poht i ca l equihbria w i t h social 

security require at least a majoríty of the voters to be i n favor of the system. Interest groups 

models, on the other hand, concéntrate on the po l i t i ca l pressure which m a y allow a minority . 
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the elderly, to implement an intergenerational redistr ibut ion pol icy even against the w i l l of the 

majority. 

2,3.1 Majoritarian Voting 

In these models, agents cast a vote over social security tax rates (or transfers), a n d the pol icy 

outcome corresponds to the tax rate (or the transfer), which obtains a major i ty of the votes. 

These models solve a one-dimensional problem (the opt imal tax rate or transfer), and therefore 

i n their framework it is impossible to accoimt for the contemporaneous existence of retirement 

and social security, which is a bi-dimensional problem. However, I argüe that this " impossi -

b i h t y " may be solved i n a mult i -dimensional framework, as suggested by section 2.5 a n d as 

developed i n chapter three. 

In this section I expla in how do these models use the poht i ca l inst itutions to aggregate 

preferences over social security. 

A s I argued i n the previous section, except in TabeUini (1990), yo\mg and adult agents are 

not w i l l ing to sustain a social security system unless they expect the system to exist i n their oíd 

age. E a r l y models, as Browning (1975), overéame this problem by examining once-and-for-all 

vot ing. Th i s amounts t o assume ful l commitment over future policies. I n casting their baUot, 

voters understand that the system they determine w i l l s t i l l be i n place i n the future. Clear ly , the 

assmnption that only stationary policies are candidates for the election is unreal ist ic . Moreover, 

Browning shows that the proposal to créate a social security system is supported by young and 

middle-aged individuáis and therefore wins the election (it wins the election now, and, under 

the assmnption of stationarity, it w i l l be permanent) , but he does not consider that this result 

would be overeóme by a temporary suspensión of the program for one per iod , which can w i n 

the election against the pol icy of continuing the social security, since y o i m g and middle aged 

would be i n favor of i t . L a t e r contributions have t r ied to amend this unreal ist ic feature by 

considering that elections take place ever period, and that previous pohcy can be changed at 

zero cost. H u (1982) introduced revoting opportimities i n Browning ' s (1975) setting. However, 

his voters are not fu l ly rational . He postulates that futme votes are imcer ta in (a stochastic 

variable) a n d depend o n today's poücy. 

In 1985, S joblom made a b ig step forward i n explaining the vo t ing behavior of rat ional 
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agents ¡n repeated elections over social security. He extended Hammond ' s (1975) seminal idea of 

impl ic i t contracts among successive generations of individuáis to a repeated vot ing environment. 

Th i s ¡dea is simple, yet quite intriguing. T h e voting game gives rise to a social contract which 

impl ic i t ly defines a system of rewards and punishments. Young voters may agree to transfer 

resources to current retirees because they expect to be rewarded w i t h a corresponding transfer 

in their oíd age. Failures to comply w i t h the contract, and therefore to provide pensions to 

cmrrent retirees, are punished w i t h no oíd age transfers. 

These contracts can be enforced i n an overlapping generations model by a sequence of trigger 

strategies. To see this, I introduce a formal definition of a major i ty vot ing game over social 

security tax rates. I concéntrate o n a two periods versión of the overlapping generations model 

described i n the previous section w i t h no heterogeneity. Players i n this vot ing game are aU 

agents alive at every election. As B o l d r i n and Rust i ch in i (2000), for each generation at time í, 

I identify a representative player, young and oíd. A n action at t ime t for a y o i m g player is a tax 

rate, a\ € [0,1], and analogously for an oíd player a° G [0,1]. A t t ime í, the publ i c history of 

the game is given by the sequence of tax rates u n t i l í — 1: /it = ( T Q , T I , r t - \ ) G [0,1]'. A t ime 

t strategy for a yo img voter is a mapping from the history into the act ion space, a\ -.ht—^ [0,1]; 

and analogously for an oíd voter, cr° : ht—* [0,1]. 

In a major i ty vot ing game, the po l i t i ca l outcome has t o be preferred to any other outcome by 

a major i ty of voters. T h e outcome function is given by the median of the d i s t r ibut ion of actions, 

and, since the yo img constitute a major i ty of the voters, by the act ion of the young, Tt = a^. 

For a given sequence of actions proíiles, ( a ^ , a g , a " , a^, a^^^, a^^i , . . . . ) , a n d corresponding 

outcomes, (TQ, ...,Tt,Tt+i,....), the payoflF function of a young player at t i m e t is given by 

her indirect u t i l i ty f imct ion , W} (rt,Tt+i), a n d analogously for a n oíd player, W^~^ {Tt-i,Tt). 

Fina l ly , the equiUbrium concept I use is subgame perfection. 

In this vot ing game, what k i n d of strategy profile would support an imphci t contract, and 

thus a posit ive level of social security? 

Consider any strategy profile (<' 'a*)0'r)^t ̂ ^^^ 

r * ÍÍTs-i = Tl_.ÍOTÍ = l , . . . , S - t ^^^^ 

o otherwise 
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Since c i d voters are a minority, their actions cannot affect the outcome of the game, ( T S ) ^ J is 

the sequence of taxes associated w i t h any such profile, and the result ing payoffs are {W*)^^. 

This strategy profile requires the yo img at t ime s to vote for a tax rate r * provided that the 

sequence of tax rates (r¿ has been played i n the past, and to vote a zero tax rate otherwise. 

For this strategy profile to be an equi l ibr ium, no agent has to gain f rom deviat ing from i t . T h a t 

is, no young has to be the first to vote for a tax different from the o p t i m a l po l i cy T3 ^ T ^ , and 

it has to be incentive compatible to punish a l l defectors. 

The young best deviation is to vote for zero tax rate, Tg = O, i n which case she receives no 

oíd age transfer, and the associated payoff is her indirect u t i l i ty level (0,0) ; whereas the 

payoff from the strategy cr^* is W*. Thus , if W* > W / ( 0 , 0 ) , a young w i l l not deviate. The 

u t i l i t y of p imishing a defector is again W / (0,0) which exceeds the u t i l i t y f rom not punishing 

because W{T*,0) < W / ( 0 , 0 ) for r* > 0. Henee, i f W* > W / ( 0 , 0 ) Vs , {(TÍ*,(T°*)'^^^ is a 

subgame perfect strategy profile. Notice that the condit ion W* > W / (0,0) Vs amounts to say 

that , at any t ime s, the existence of a social security system provides more u t i l i t y to the yormg 

than no social security. The economic reasons which may lead to this result were reviewed in 

the previous section. 

Th i s approach typical ly generates a high degree of indeterminacy, since many tax rate 

sequences can be sustained as an equi l ibr ium outcome of the vot ing game. Cooley and Soares 

(1999) concéntrate on constant sequences. T h e y let the i n i t i a l voters choose the social security 

tax rate, then the imphcit contract only allows futiu^e voters to continué or abandon the system. 

B o l d r i n and Rust i ch in i (2000), in an early versión, consider vot ing equi l ibr ia i n which the first 

generation to introduce the system extracts a l l the gains, a n d leaves future generation of voters 

indifferent between continuing w i t h the system or d ismanthng it . Azar iad i s a n d Galasso (1997) 

examine the complete set of equihbri iun tax rates which may arise, and be sustained, through 

these imphc i t contracts. They show that this set includes dynamica l ly inefficient, cyc l i ca l and 

chaotic sequences. T h e y propose an alternative poht i ca l specif ication w h i c h reduce the degree 

of indeterminacy, and which w i l l be examined in the next subsection. 
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2.3.2 Veto Power 

In democratic societies, substantial changes in economic pol icy often require much larger ap-

proval than simple majority. Th i s is especially true when the pol icy adjustments adversely 

affect the vested interests of a pol i t ical ly significant group, thus drawing their l oud objection. 

Changes i n social security may be a good example of this k i n d of policies. 

A pol i t i ca l arrangement that part ly precommits fiscal pol icy by awarding veto power over 

pol icy changes to the oíd voters was init iaUy applied to social seciirity decisions by Hansson and 

Stuart (1989). They view legislation as a trade (an impl ic i t contract i n the terminology used 

i n the previous section) among Uving generations, i n which a minor i ty , the elderly, can block 

pol icy modifications which would make them worst off. In their economic setting, reviewed 

i n section 2.2.5, the existence of a constitutionaUy awarded veto power is c ruc ia l to obtain a 

po l i t i ca l equi l ibr imn w i t h a Pareto improv ing social security system. I n fact, i n a major i tar ian 

vot ing game, a social security would stiU arise, since the young median voter would substitute 

the prívate transfer to the oíd w i t h a social security transfer, however, the a l locat ion of resources 

would be inefficient. 

Azar iadis and Galasso (1997) compare the set of equ i l i b r imn social security tax rate se

quences obtained i n a major i tar ian and i n a veto-power vot ing game. T o see this , consider a 

formal definition of the major i tar ian vot ing game w i t h veto power. A n act ion for a young at 

t ime ¿ is a tax rate proposal € [0,1], whereas an action for a n oíd player is whether or not 

to veto the young proposal = {Y, N}. T h e publ i c history of the game at t ime í is given by 

the sequence of taxes u n t i l í — 1: ht = ( r o , r i , ...,Tt-i) E [0,1]*. A t ime í strategy for a young 

voter is then a mapping f rom the history into the action space: a\ : ht [0,1]. For a n oíd 

voter at t ime i, a strategy is a mapp ing from the history and f rom the cturrent yo-ung agents' 

act ion into the act ion space: a° : ht x {Y, N}. 

In this ma jor i tar ian vo t ing game w i t h veto power, the poUtica l outcome is the tax pre

ferred by the oíd between the two taxes o n the agenda. Therefore, the outcome f imct ion 

is given by the action of the oíd, given the act ion of the young, and the status quo. For 

a given sequence of actions profiles, ( a ^ , a g , a ^ , aj", a^^^, a °^ j , . . . . ) , a n d corresponding out

comes, {ro,...,Tt,Tt+i,....), the payoff functions for a young a n d a n oíd player at t ime t are 

given by the ir indirect u t i l i t y functions, respectively W | {rt,Tt+i), a n d W¡~^ (rt-ifU)- A g a i n , 
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the equihbrium concept is subgame perfection. 

In this setting, Azariadis and Galasso (1997) show that a const i tut ional grant of veto power 

to the minor i ty eliminates a l l cychcal sequences and a l l dynamic inefficiency from major i tar ian 

politico-economic equil ibria. Th is po l i t i ca l arrangement can however be challenged on empirical 

grounds, since we do not observe any constitutional awarded veto power i n social security 

pol icy decisions. To answer this cr i t i c ism, Azar iad is and Galasso (1997) endogenize the vot ing 

structure, by al lowing the electorate to choose between a ma jo r i ta r ian and a const i tut ional veto 

power system i n every period. T h e y show that the potential introduct ion of a const i tut ional 

veto power system is suíficient to reduce the set of equi l ibr ia , even if the veto power is never 

effectively awarded. 

2.3.3 Interest Groups Models 

I n these models, social security systems arise from the poht i ca l compet i t ion between two groups, 

young and oíd, each one exerting pol i t i ca l pressure on the pol icymakers to obta in a positive 

transfer from the other group. T h e difference between this approach and the vot ing models 

lies i n the question they pose. Interest groups models ask why the oíd tvirn out to w i n the 

po l i t i ca l process, rather than why young a n d / o r adult workers agree to transfer resources to 

the oíd. Moreover, unl ike the vot ing models, these models are able t o account for the existence 

of social secmity programs i n nondemocratic countries. F ina l ly , among these models I can find 

a contr ibut ion which focuses on explaining the existence of retirement (MulMgan and Sa la - i -

M a r t i n (1999a)). 

A n early model of competit ion among special groups (the taxpayers a n d the subsidized) for 

po l i t i ca l influence is due to Becker (1983, 1985). T h i s model stresses the importance of po l i t i ca l 

pressure rather t h a n vot ing as a determinant of the poht i ca l e q m h b r i u m when redistr ibut ion 

policies, a l though not specifically social security, are analyzed. A p p h c a t i o n s of this approach 

to social security issues are provided by Becker and M u l l i g a n (1998) a n d M u l h g a n and Sa la -

i - M a r t i n (1999a). Other interest groups models of social security are developed by Verhoeven 

and Verbon (1991), Verbon and Verhoeven (1992) and Grossman a n d H e l p m a n (1996, 1998). 

Interest groups models derive the existence of social security f r o m the poht i ca l compet i t ion 

between two homogeneous groups, young and oíd. Individuáis i n each group undertake a 
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pol i t i ca l activity to favor the interests of their group. A pressure function regulates how the 

pol i t i ca l activity of each ind iv idua l is converted into the group's pressinre. T h i s process gives 

typical ly rise to a free-rider problem, since the benefits obtained by each agent depend on 

her group aggregate po l i t i ca l activity, i.e., the pressure, rather than on her own indiv idual 

eífort. F inal ly , the pol i t ical influence exerted by each group on the pol icymaker, and thus the 

policy outcome, depends on each group's pressure, size and on other characteristics, through 

an influence function. The group exerting more influence wins the po l i t i ca l competit ion and 

receives a transfer from the other group. A s I w i l l show, each model i n this l iterature highlights 

different economic and /o r po l i t i ca l forces leading to the po l i t i ca l success of the oíd. 

Consider the following simple, yet quite general model . Society is composed of two groups, 

young (y) and oíd (o). Individuáis are identical w i th in groups. E v e r y group j exerts a pol i t i ca l 

pressure, p>. The level of pressure is determined by the amoimt of resources dedicated to the 

pressure act iv i ty by each ind iv idua l in the group, m-', and by the number of individuáis i n the 

group, n^: 

p>=TfP{m\n^) j = y,o 

where the pressure exerted by each group depends positively o n b o t h factors. 

There are different interpretations of in the pressure function. O n one side, pressure 

can be good-intensive. T h e n represents the amount of resources spent by a member of 

group j i n maintaining lobby, at tract ing favorable votes, contr ibut ing to campaign expenditures, 

cu l t ivat ing bureaucrats and pol i t ic ians (Becker 1985, Becker and M u U i g a n 1998, Verbon and 

Verhoeven 1992, Grossman and Helpmsin 1998). O n the other side, pressmre can be t ime -

intensive. T h e n constitutes the leisure dedicated t o po l i t i ca l ac t iv i ty by every ind iv idua l 

i n group j. I n this case, the amoimt of t ime dedicated to po l i t i ca l activit ies, rather t h a n 

the amount of resources spent in lobbying, determines the po l i t i ca l pressure and therefore the 

po l i t i ca l success of a group ( M u l l i g a n and S a l a - i - M a r t i n (1999a)). A c t i v e part i c ipat ion is the 

fundamental determinant of the success.^ Leisure may represent the eífort, such as po l i t i ca l 

^Empirical studies support this view: see Peterson (1994), Day (1990) and the results of the polis in Mulligan 
and Sala-i-Martin (1999a). 
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advertising and moral persuasión, by some members of each group to induce other agents to 

endorse their preferred policies. Alternatively , i t can be interpreted as the degree of "po l i t i ca l 

single-mindedness" in each group. If every c i t izen has a fixed amount of po l i t i ca l resources to 

aUocate among different issues, then the issue that abstracts the largest share of the group's 

po l i t i ca l resources w i l l be pol i t ical ly more successful. T h e n , the group whose members t u r n out 

to be focused on a single issue (single-minded) w iU also be the more po l i t i ca l ly successful, w i t h 

respect to groups whose members care about different issues. 

The role of the size i n the pressure function was in i t ia l l y i n Becker (1983, 1985), a l though 

it has often been neglected i n the context of social security (with the exception of Verbon 

and Verhoeven (1992)). Th i s represents a drawback of these models, since the size of each 

group is crucia l i n analyzing the impact of demographic changes on the po l i t i ca l equi l ibr ium. 

A time-intensive interest groups model inc luding size effects w i l l be developed i n chapter 4. 

T h e poht i ca l act iv i ty of creating pressure typica l ly involves a free r ider problem, due to the 

positive externahty, which each member enjoys from the act iv i ty of other members i n her group. 

Every ind iv idua l knows that the transfer she receives is determined by her group pressure, 

regardless of her i n d i v i d u a l effort or resources allocated. T h u s , she wiU have a n incentive to 

choose a lower level of po l i t i ca l act iv i ty than it would be o p t i m a l f rom the point of view of the 

entire group. T h i s effect becomes larger as the size increases, since members of a more numerous 

group have more incentives to free ride. T h e existence of a free rider prob lem justifies the use 

of d istort ionary policies by each group, i n order to a l ign their members ' i n d i v i d u a l interest w i t h 

the group's interest. For instance, i n M u l h g a n and S a l a - i - M a r t i n (1999a) each group sets a 

labor income t a x on its members i n order to induce the individuáis to choose the (higher) level 

of leisure which is o p t i m a l from the group's perspective. 

T h e po l i t i ca l influence exerted by each group o n the pol icymakers depends on the pressine 

of b o t h groups, on their size a n d other characteristics through the fol lowing influence function: 

P = P•(p< ' (m^n° ) ,p« (m^n^) ,n^n^a ; ) j = y , o . 

Clearly, the influence exerted by each group depends posi t ive ly on its own pressure a n d nega

tively on the pressure exerted by the opposite group. Not i ce that the size has a n indirect efí̂ ect 
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on the influence, through the level of pressure, and a direct one. T h e direct effect captures the 

idea that the pol it ical outcome may depend on the number of votes i n favor of a pol icy as in a 

major i tar ian voting model. 

In this l iterature, influence functions have been given different specifications. In M u l l i g a n 

and S a l a - i - M a r t i n (1999a) the influence fimctions are symmetric , that is, the way i n which the 

pressure exerted by a group is converted into the influence is the same for bo th groups. T h i s 

symmetry means that the two groups share the same "po l i t i ca l technology". They are given 

the same fundamental po l i t i ca l power, and the justi f ication of the intergenerational transfer has 

to be based on economic reasons leading a group to exert more pressure than the other. I n 

Grossman and He lpman (1998), this symmetry is dropped, and one group, typical ly the oíd, is 

assumed to be more eíficient i n exerting pressure (for instance, because they are the only group 

organized in a lobby or part ic ipat ing i n po l i t i ca l campaigns). 

T h e two groups compete for po l i t i ca l influence i n order to induce pol icymakers to implement 

opposite policies. Thus , the po l i t i ca l budget constraint imphes that the aggregate influence has 

to be zero, I° + I^ = 0. If one group succeeds i n influencing the pol icymaker , the other one fails. 

In this simple framework, the influence exerted by the two groups determines the equi l ibr ium 

pol icy chosen by the government, i.e., the intergenerational transfer, as foUows: 

F° = 1° trzmsfer f rom young to oíd 

py = p transfer from oíd to yo img 

T h e constraint o n aggregate influence imphes that the s u m of transfers must be zero, i.e. one 

group is pay ing the transfer to the other: F° = —i™. In other words, po l i t i ca l compet i t ion leads 

to an equ i l ibr ium where there is one group of payers and one group of beneficiaries. However, 

the equ i l ibr ium transfer may also depend o n the deadweight cost result ing from the distort ing 

effects of payments (made or received) on hours worked, investments, a n d other cholees by the 

agents. I n this case, the eífective amoimt of resources transferred to a group does not coincide 

w i t h the amount of resources p a i d by the other group (Becker (1983, 1985), Becker and M u l l i g a n 

(1998)). 
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The amount of pressure exerted by the agents, and the result ing po l i t i ca l influence, depend 

on how agents expect their influence to affect the current and future pol icy decisions. Interest 

groups models typical ly assume no commitment : today's pol icymakers cannot p i n down future 

policies. In fact, i n these models, as Verbon and Verhoeven (1992) showed, poht i ca l equi l ibria 

w i t h social security may arise even when current pohticians take future policies as given, i f the 

po l i t i ca l pressiue of the oíd is sufficiently large. M u U i g a n a n d S a l a - i - M a r t i n (1999a) provide a 

complete characterization of the poUtical equiUbrium according to a parameter, whi ch measures 

the degree of commitment : f rom lack of to ful l commitment . I n Grossman a n d H e l p m a n (1998), 

the successive governments have short t ime horizon: they care about the welfare of the currently 

l i v ing generations and possibly about campaign contributions from the lobbies representing 

the interests of the two generations, but they are imable to precommit the future course of 

redistributive taxat ion . They adopt a Markov-perfect -equiUbrium concept. Agents condit ion 

their po l i t i ca l actions on the current state of the economy and they expect future poUcies to 

depend o n the state of the economy that w i l l prevalí when later decisions are taken. 

Clearly, i n a l l these models, i n equi l ibr i tmi social security arises because the oíd w i n the 

po l i t i ca l compet i t ion a n d receive a positive transfer from the young. Mode ls diífer, however, i n 

their focus on the poUtical and economic elements that may induce a different po l i t i ca l behavior 

across groups, a n d ul t imate ly determine the poUtica l success of the oíd. Economic factors 

include lower labor product iv i ty , less deadweight costs for the oíd, a n d the h igh probabihty for 

the young to eventuaUy become oíd. Po l i t i ca l elements include more efficiency i n producing 

pressure, and more lobby-organization for the oíd. 

M u l h g a n and S a l a - i - M a r t i n (1999a) consider a symmetr ic p o l i t i c a l process, and derive the 

po l i t i ca l success of the oíd f rom two economic elements. F i r s t , oíd have lower h u m a n capi ta l , 

and thus labor product iv i ty . Because of their lower wages, i t is less cost ly for the oíd group to set 

a higher tax rate o n the ir members a n d to induce t h e m to ret ire . O n c e ret ired , they w i l l spend 

more t ime i n l obby ing to obta in transfers from the yo img group. U n d e r this t ime-intensive 

hypothesis o n pressures, social security is therefore associated w i t h retirement. Second, since 

the young wiU eventuaUy become oíd, they exert less opposit ion. These two elements increase 

the pressmre exerted by the oíd group and its relative influence o n the poUcymaker, whi ch i n 

t u r n determines their poUtica l success, the gerontocracy. T h i s is the first mode l i n the literatm:e 
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reviewed so far that can explain the contemporaneous existence of retirement and social security. 

Becker and M u l h g a n (1998) emphasize the role of a different economic element, the dead

weight cost. Taxes and subsidies are assumed to induce a deadweight cost, which affects the 

pol i t i ca l behavior of the two groups. Jn particular, taxpayers and recipients increase the amount 

of resources spent i n lobbying activit ies, respectively to reduce tax payments and to rise sub

sidies. A s a result, the oíd exert excessive pressure, whi ch determines their success, whereas 

the young favor social security poUcies associated w i t h large marg ina l deadweight costs (such 

as distortions of elderly work) i n order to l imit the size of the program. 

Grossman and Helpman (1998), on the other hand, derive the success of the oíd from 

pol i t i ca l elements only. They consider an asymmetric po l i t i ca l process, which favors the oíd 

and determines their success. Specifically, successive generations of oíd are organized i n lobbies, 

whereas the young are always pol it icaUy unorganized. Th i s assumption imphes that when 

governments are imable to commit , it is difficult to guarantee transfers to the yormg, since 

these transfers could be undone tomorrow. Moreover, since they are the only ones to contribute 

to po l i t i ca l campaigns, the oíd receive more transfers. FinaUy, the po l i t i ca l process can give 

extra weight to the well-being of the oíd, for instance because the oíd care less than young 

about ideological issues and therefore they are more wi lUng to compromise their party affinity 

i n retiurn for part icularist ic benefits (as discussed by D i x i t and Londregan, 1996). 

Verbon and Verhoeven (1992) combine b o t h economic and po l i t i ca l elements to determine 

the pol i t i ca l success of the oíd. T h e social security system is more efñcient than alternative 

savings schemes and the preferences of the pol it ic ians are biased towards the elderly. 

2.4 Political Sustainability and Reforms 

T h e current worldwide debate over social seciurlty has focused on the response of these systems 

to current and future demographic and economic dynamics . I n part i cu lar , westem democracies 

have devoted large attention to the impact of the baby boomers and of the aging populat ion 

on the economic or financial sustainabiUty of these systems. 

In this section, I first survey the recent hterature o n the polit ico-economic models of social 

security response to demographic changes. T h e common question addressed i n these works is: 
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W i l l current systems be pol it ical ly sustainable given the demographic dynamics? I then t u r n 

to a new strand of l iterature that analyzes the po l i t i ca l v iab i l i ty of social security reforms. As 

always, I ask whether these contributions can address the issue of the pohtical ly sustainabi l i ty 

of retirement programs, together w i t h social security. 

In v i r tua l ly a l l western populations, aging is due to the combined effect of a decrease in 

the fertihty rate and an increase i n the sm-vival rate. These demographic changes have the 

following relevant implications for social security: i) the dependency rat io , i.e., the proport ion 

of retirees per worker, increases; ii) the stock of capi ta l raises, thereby increasing the wages and 

decreasing the interest rate; and iii) the size of the elderly populat ion , and thus their po l i t i ca l 

power, increases. 

B o h n (1999) analyzes these aspects in the context of several economic models, i n w h i c h 

preferences are aggregated through major i tar ian elections. SpecificaUy, these economic env i -

romnents study the features described i n sections 2.2.2 and 2.2.3. B o h n (1999) recognizes that 

the age of the median voter over social security increases as the populat i on ages. He considera 

an environment i n which changes i n the dependency rat io do not affect the pensions benefits, 

because the social security payroU tax rate increases to compénsate for the increase i n the 

proport ion of retirees per worker^. I n this p a r t i a l equiübriimí sett ing, B o h n (1999) foUows 

B r o w n i n g (1975) methodology, and shows that , after reasonable demographic changes, the i n -

ternal rate of re turn f rom social security for the new (older) median voter s t i l l exceeds the re turn 

on alternative safe assets. Accord ing to Cooley and Soares (1998) a n d B o l d r i n and Rust i ch in i 

(2000), B o h n (1999) argües that extending the analysis to include the general equiUbrium ef

fects described i n section 2.2.3 reinforces the evidence i n favor of the po l i t i ca l sustainabihty of 

the system. 

In his cormxients to B o h n (1999), Joines (1999) raises two fundamental questions: W h a t 

does poUtical sustainabiUty exactly mean? A n d how can the po l i t i ca l sustainabihty of a current 

system be tested? 

To answer these questions, consider the major i tar ian vot ing model described i n section 2.3.1, 

i n which elections take place every per iod and there is no commitment over future policies. In 

^Clearly, adopting the alternative assumption of leaving the tax rate constant and letting the pensión benefits 
adjust to an aging population would affect the results, since the entire burden of the demographic change would 
be carried by the retirees. 
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a deterrainistic economic environment, a social security system can be introduced, and then 

sustained over time, only i f current voters believe the system to be i n place i n the future^". 

Therefore, if pol i t ical sustainabil ity identifies the support of a vot ing majority , then lack of 

future sustainabihty is not compatible w i th current sustainabihty, unless either a stochastic 

environment is considered or the collapse of the system is induced by imexpected (demographic) 

shocks. 

Bo ldr in and Rust ichini (2000), for instance, analyze a stochastic two-periods overlapping 

generations model , i n which the population growth rate is weakly decreasing, according to a 

Markov chain. They show that forward-looking rat ional voters choose to introduce a social 

security system, which is expected to be eventually abandoned. 

Cooley and Soares (1996) adopt a four-periods stochastic overlapping generations model 

to quantitatively assess the sustainabil ity of the U S social secmrity system to the post-war 

demographic shocks. In their model , the share of each generation i n the to ta l populat ion is 

stochastic, and social security systems are allowed to award pensión benefits that are contin

gent on the realizations of these shares, i.e., on the demographics. In i t ia l voters determine 

the (linear) rule, which l inks the pensión benefits to the realized shares of each generation i n 

the total population. T h e payroU tax rate then adjusts to keep the budget balanced every 

period. For computational reasons, Cooley and Soares (1996) do not solve the maximizat ion 

problem corresponding to entire stochastic process, but rather consider the p a t h of the economy 

corresponding to the expected sequences of the stochastic variables. Interestingly, the social se

cur i ty system, which retains the major i ty under the expected demographic changes, associates 

increasing tax rates to an aging populat ion , i n order to m a i n t a i n sufficiently large pensión ben

efits. However, when compared w i t h the post-war realizations of the demographic shocks, this 

demographic-contingent system would not ob ta in a major i ty of votes, and therefore i t wo i i ld 

not be po l i t i ca l ly sustainable. 

M e i j i d a m and Verbon (1996) and Galasso (1999) examine how social secmrity systems need 

to be modif ied to retain po l i t i ca l support under reasonable demographic dynamics. I n the 

context of an interest groups mode l (see section 2.3.3), M e i j i d a m a n d Verbon (1996) analyze 

the effects of expected and unexpected decreases i n the populat i on growth rates on the social 

'"TabeUini (1990) represents again the exception. 
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security tax rates. T h e y suggest that i f the i n i t i a l size of the system is smal l , relatively to 

the savings, an anticipated decreases i n the populat ion growth rates (aging) rises the tax rate, 

whereas the effect is ambiguous for unexpected shocks. T h e in tu i t i on is straightforward. Ag ing 

increases the assets per capita, reduces the interest rate, and rises the dependency rat io and 

the po l i t i ca l influence of the elderly. In their interest groups model , the first effect causes a 

reduction i n the tax rate, whereas the remaining effects induce a n increase. Therefore, the 

total impact is ambiguous, unless agents anticípate the future changes a n d can modify their 

asset holding decisions accordingly. I n this case, the effects on the dependency rat io and on the 

po l i t i ca l influence of the elderly domínate, and the tax rate increases. 

In a large overlapping generations model cahbrated to the U S economy, Galasso (1999) 

compares the social secinity systems that w o u l d be supported by a major i ty of voters at steady 

state imder different demographic dynamics . H e shows that an aging populat ion , characterized 

by lower populat ion growth rates and higher survival probabihties, is associated to higher social 

security tax rates. In fact, the increase i n the age of the median voter strongly dominates the 

negative effect on the dependency rat io , which reduces the imphc i t r e tums f rom social security. 

FinaUy, Breyer and Stolte (1999) suggest that the current sustainabi l i ty of most social 

security systems relies on the endogeneity of the labor supply, an element disregarded by most 

other models'-^. T h e y argüe that as the populat ion ages, workers becomes poorer, since they 

expect their future pensions to be reduced. A s a result, they are w i l h n g to supply more labor, 

and their labor supply becomes less elastic. Therefore, i n a ma jor i tar ian vot ing model , i n which 

the median voter belongs to the elderly, the social security tax rate increases as the populat ion 

growth rate decreases, because the elderly are able to exploit the workers who have become 

more vulnerable. 

T h o u g h it is a relevant issue, and str i c t ly related to social seciurity, none of these models talk 

about the poht i ca l sustainabi l i ty of retirement pohcies. I n chapter four, I provide a pol i t i co -

economic environment i n which to analyze the impact of ag ing on b o t h retirement and social 

security programs. 

Moreover, a l l these models share a common feature. T h e y assess the poUt ica l sustainabi l i ty 

^^Breyer (1994) suggests that social security systems were not too large, as argued by Browning (1975), because 
of their distortionary effect on the labor supply. 
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of social security systems by comparing the existing systems to a scenario in which there is 

no social security, and previous contributions are a simk cost, i.e., they are not even part ia l ly 

refunded. Clearly, as argued by Cooley and Soares (1996) and B o h n (1999), current systems 

become less sustainable if compared to alternative schemes, which allow for par t ia l ref imd of 

previous contributions. 

Th is approach has been used by Cooley and Soares (1999) and Conesa and Krueger (1999) to 

study the po l i t i ca l implementabil ity of alternative reform proposals to privatize social security. 

Before the analysis of these models, I have to highlight a common drawback of them: they 

identify social security reforms w i t h pr ivat izat ion. Start ing from this assumption, they don't 

analyze the proposals to reform the retirement programs, which may have impact on the social 

security system and on reforms of i t , ñor they examine the impact of the social secmrity reforms 

on retirement programs. The results may be largely different i n a context where social secmrity 

and retirement are jo int ly analyzed. However, there exist no contributions i n this spirit . 

Cooley and Soares (1999) assume a four periods overlapping-generations economy w i t h 

endogenous labor supply. T h e level of benefits is a constant proport ion of the average labor 

income per worker, b = 6whe, where b is the level of benefit, 9 is the replacement rate and 

whe is the weighted average earnings of the working generations. In this context, they address 

two questions: (i) wiU the system stiU be pol i t i ca l ly supported as the demographics change? 

and (ii) what transi t ion pohcies that gradually elimínate social security benefits and replace 

them w i t h prívate savings would be pol i t icaUy implementable? Since I aheady discussed the 

sustainabi l i ty issue, I t iu:n direct ly to the second question. 

T h e y first define a reform to be implementable i f i t is welfare improv ing for a major i ty 

of the current popi i la t ion . In this context, they analyze a gradual reform, which reduces the 

exist ing social security replacement rate over three periods. T h i s reform reduces the workers' 

futmre benefits, but also their hfetime contributions to the social secturity system. T h e overall 

result is that i n the first two periods the major i ty of the populat ion opposes the reform, while 

f rom the t h i r d to the f i fth per iod the reform is supported. However, this result depends on 

whether the benefits are financed by taxes, which can be on labor income, capi ta l income, and 

consmnption, or by issuing debt. Policies that use labor income taxes t u r n out to be opposed 

by the young, whi le those tax ing cap i ta l income and consumption meet the resistance of the 
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older generations. Cooley and Soares (1999) argüe that a condit ion for a pr ivat izat ion reform 

to be implementable is to have i t part ia l ly fmanced by debt. In this case part of the costs of the 

privatizat ion are transferred to future generations, therefore enlarging the support from current 

generations. 

Alternatively , they consider a reform to be implementable if it is preferred by aU agents in 

the economy, rather than by a simple majority. I n fact, there may be policies not po l i t i ca l ly 

feasible because of the opposition of a minor i ty of the populat ion . Here, the trans i t ion to a 

prívate system can be ñnanced through labor income or consmnption tax, or by issuing debt. 

A s i n the previous case, the poht ical feasibility of a reform rehes o n the use of debt to finance 

the transit ion. Debt shifts the burden to future generations, which w i l l accept to bear i t due 

to higher cap i ta l stock induced by the pr ivat izat ion . Under some condit ions, which they argüe 

to be verified i n their computations, there exists a mínimum share of the. benefits financed by 

debt such that a l l current generations are indifferent between the reform a n d the status quo. 

Notice that , despite the reduced replacement rate {O decreases), even the current older workers 

favor the reform, because as they expect future replacement rates to decrease, they increase 

their labor supply and accumulate more assets for their retirement. A s a consequence, labor 

income and interest rates increase and the average eamings increase [whe increases). Th i s effect 

offsets the direct effect of the decrease i n the replacement rate and allows for higher benefits (6 

increases). 

In a large overlapping generations economy, Conesa and Krueger (1999) analyze the po l i t i ca l 

implementabihty of three alternative trans i t ion reforms. Re fo rm A is an immediate terminat ion 

of the social secm-ity system; the replacement rate is set equal to zero, and no pensions benefits 

are p a i d out. Re fo rm B is a gradual terminat ion of the social security system: the current 

replacement rate (equal to 50%) is reduced by one percentage point a year over 50 years and 

payroU taxes are accordingly reduced. Re fo rm C consists of an i n i t i a l annoimcement of the 

e l iminat ion of the system: the replacement rate mainta ined at the current level (50%) for 

20 years, and i t reduces to zero afterwards. T h e authors argüe that the support for these 

alternative reforms depends on several of the elements smrveyed i n section 2.2. I n fact, these 

reforms involve (i) intergenerational redistr ibut ion, since older agents who have contr ibuted 

to the social secm-ity system lose part (Reform B ) or aU (Reform A ) the ir entitlements; (ii) 
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intragenerational redistribution from high to low product iv i ty agents, since payroU taxes are 

proport ional while benefits are not related to contributions; and (iii) general equi l ibr ium effects, 

since dur ing the transit ion wages and interest rate change. Addit ionaUy, the terminat ion of the 

social security system involves an eíBciency gain from the abol i t ion of the distortionary payroU 

tax to finance social security benefits. 

The crucial element, however, is that the current social security system acts as a part ia l 

insurance device, since i t substitutes for missing annuity markets and partiaUy insures against 

idiosyncratic income uncertainty. Therefore, more within-cohort heterogeneity due to id iosyn-

cratic uncertainty on ind iv idua l labor product ivity , i.e., agents of s imilar age have significantly 

different labor earnings and wealth, reduces the pol i t i ca l support to a reform. 

T h e i r overall result is that , due to the large intergenerational and intragenerational redis

t r ibut ion effects induced by the reforms, none of these reforms w i l l be supported by a major i ty 

of the populat ion. However, reforms B and C wiU have less poUtical support t h a n A , since they 

involve a larger loss for middle-aged (reform B and reform C ) and young (reform C ) generations. 

2.5 Social Security and the Welfare State 

A drawback of the hterature I reviewed so far is that i t neglects the association between retire

ment and social security. T h i s may be considered a more general drawback, since that l i terat ine 

abstracts from any interaction between social security and other redistributive programs. To 

the extent that these interactions take place, the use of one-dimensional models represents an 

important l i m i t a t i o n to understanding the politico-economic determinants of these systems. A 

recent stream of hterature has taken up this challenge, and has tr ied to identify the poht ico -

economic complementarities, or sustitutabihties between social security and other programs. 

However, the most important association, the one between retirement and social security, has 

not yet received attention. T h e model i n chapter three represents an at tempt to ÍUI this gap i n 

this recent stream of l i teratme. 

I now review the exist ing contributions. 

Lamber t in i and Azariadis (1998), and Conde R u i z and Galasso (1999a) have focused on the 

jo int determinat ion of social security a n d an income redistr ibut ion scheme. Specifically, L a m -
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bert ini and Azariadis (1998) analyze a welfare system, composed of pinre intragenerational and 

intergenerational transfers, to accomit for the rap id expansión i n the government redistr ibu

tive expenditm-e of the last decades. T h e y attr ibute this increase i n the welfare transfers to a 

shift of poUtical power among the different vot ing coalitions which sustain the welfare system. 

T h e i r po l i t i ca l system is the agenda setting model of Barón and Ferejohn (1989). One of the 

three groups (oíd, skiUed and unskiUed young) is randomly chosen to make a pol icy proposal , 

which is then voted against the status quo at simple majority . T h e randomly chosen agenda 

setter exploits her power by proposing her most preferred poUcy among those which would be 

approved by a mínimum wi iming coalit ion. I n part i cu lar , the agenda setter "proposes" a pohcy 

alternative which w i l l be accepted by the group whose bUss point is further away from the status 

quo. A s a result, members i n a vot ing coal i t ion do not have to share s imilar preferences over 

the policy; they rather agree to enter a coal i t ion because of a mutuaUy advantageous po l i t i ca l 

bargaining. L a m b e r t i n i and Azar iadis (1998) show that , although tmskiUed young voter disUke 

any intergenerational scheme, a coaütion of oíd and imski l l ed young supports an equ i l ibr imn 

w i t h positive intragenerational and intergenerational transfers. 

Conde R u i z and Galasso (1999a) examine a welfare system composed of a within-cohort re

d is tr ibut ion scheme and an vmfunded social security system. T h e i r a i m is to determine w h y i n 

many democracies the largest welfare program, social security, selects its recipients by their age, 

rather than by their earnings or wealth. T h e y argüe that social security owns its wide spread 

support to two factors: (i) the po l i t i ca l power of the elderly, and (ü) the intragenerational redis

t r ibut i on component of social security. T h e y analyze a more complex welfare state to generalize 

TabeUini 's (1990) idea (see section 2.2.4) that within-cohort redistr ibut ion induces low-income 

young to support social secxirity to a more complete welfare state. I n the ir po l i t i ca l system, 

Shepsle's (1979) structure- induced equiUbritun is combined w i t h subgame perfection i n a re

peated vot ing game. I n a dynamica l ly eíficient economy, they show that , for suíficient income 

inequality a n d enough elderly i n the populat ion , a welfare system composed of a within-cohort 

redistr ibut ion scheme a n d an unf imded social security system constitutes the poUtical equUib-

r i u m of a two-dimensional ma jor i tar ian election. Soc ia l security is sustained by a ma jor i ty of 

retirees and low-income young; intragenerational red is tr ibut ion by low-income yoimg. 

B o l d r i n and Montes (1998) b u i l d on early work by Becker a n d M u r p h y (1988) to argüe 
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that social security and publ ic education should be analyzed together. T h e y construct a model 

where publ ic education and social security are implemented through an intertemporal po l i t i ca l 

game. Young individuáis are credit constrained, and thus could not borrow to finance their 

human capiteJ accumulation. P u b l i c financing of education constitutes a way for these young to 

borrow from the adult generation the resources to invest i n hmnan capi ta l . W h e n adult , agents 

work, and pay an income tax to finance current young's education, and current old's pensions. 

F ina l ly , they receive an oíd age pensión upon retirement. T h i s system of intergenerational 

transfers allows human capita l accumulation to take place, promotes economic growth, and 

thus improves the performance of the social seciu-ity system as a saving device. B o l d r i n and 

Montes (1998) show that such an intergenerational agreement can arise as an equiübriimí of a 

major i tar ian vot ing game, i n which only adult and oíd are allowed to vote. 

Final ly , Conde R u i z and Galasso (1999b) examine a welfare state i n which the size of the 

sociíil security system and the existence of an early retirement provisión are determined i n 

a two-dimensional major i tar ian vot ing game. Us ing a not ion of poUtical equ i l ibr ium which 

combines Shepsle's (1979) structure-induced equiUbrium w i t h subgame perfection, they show 

that a social security system w i t h an early retirement provisión may in i t iaUy be adopted, and 

be sustained over time. T h e vot ing major i ty is composed of elderly agents w i t h incomplete 

working history, who are not entit led to oíd age pensions, and low-income young workers, who 

expect to retire early. 

Th is new, mult id imensional approach to the analysis of social security is , however, subject 

to a m a i n drawback. I n the context of a mult id imensional issue space, Nash equi l ibr ia of a 

ma jor i tar ian vot ing game generaUy íail to exist. I n these cases, there is no general consensus 

on which poUtical inst i tut ion should be used to aggregate ind iv idua l preferences. Chapter 

three w i l l adopt a probabiUstic vot ing approach to handle poUtical equiUbria when the poUcy 

is inherently mult idimensional . 

2.6 Concluding Remarks 

T h e recent contributions i n the Uterature on politico-economic models of social security have 

certainly improved our understanding of the po l i t i ca l determinants beh ind this widespread 
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phenomenon. However, they are s t i l l unable to explain the tight l i n k between retirement and 

social security: W h a t are the economic and po l i t i ca l interactions between social security and 

retirement? Th i s question has received l i t t le attention i n the pol it ico-economic l i terature of 

social security. Interest groups models provide a first answer to th is question ( M i i l l i g a n and 

S a l a - i - M a r t i n (1999a)), while major i tar ian vot ing are unable to exp la in i t . A n appropriate 

framework to analyze this issue may be related to a recent body of l i terature w h i c h has analyzed 

social security systems w i th in the context of a more integrated welfare state, composed of several 

redistributive programs. To the extent that a pol i t i ca l mechanism can adequately aggregate 

ind iv idua l preferences over múltiple issues, these models are able to p i n d o w n the po l i t i ca l and 

economic complementarieties among redistributive systems. The current l i terature , however, 

includes only a few stylized contributions and none of these focuses o n the complementarieties 

between retirement a n d social security. 

O n the other hand , the l iterature o n politico-economic models of social security has improved 

our understanding of the pol i t ical sustainabi l i ty of social security reforms. Ca l ibra ted po l i t i co -

economic models have emerged to quantitat ively assess the po l i t i ca l sustainabi l i ty of current 

social security systems and reforms, i n the same spirit as Auerbach and Kot l iko f f (1987) have 

studied their financial sustainability. However, these models focus o n the impact of the aging 

process o n social security, but neglect the sustainabil i ty of retirement programs. I n most vot ing 

models, a n aging populat ion induces two opposite eífects: (i) the dependency rat io increases, 

thus reducing the prof itabi l i ty of the system, and (ii) the median voter's age rises, induc ing 

preference for more social security. Us ing a large overlapping generations model cal ibrated 

to the U S , Galasso (1999) suggested that the t o ta l eífect w i l l l ead to a larger social security 

system. Interest groups models provide a different insight: Becker (1983, 1985) argües that 

the rap id aging of populat ion w i l l reduce, rather than increase, social security, even though the 

oíd w i l l have more voters, since the larger group w i l l experience higher deadweight costs and 

larger free rider eífects and therefore w i l l be less efficient i n exert ing pressure. However, I w iU 

show i n chapter four that that these effects may reduce retirement, rather t h a n social security. 

T h e overall effect of aging on social security is instead ambiguous, due to opposite size and per 

capita effects. 

T h e m a i n message of this chapter is that , as a c ommon feature of a l l past and current 
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programs around the world, the tight l ink between retirement and social security needs to 

be explained in any positive theory of social security and to be considered i n any analysis of 

reforms. However, the pohtico-economic hterature has so far provided very few contributions i n 

this direction. Th i s thesis takes up this twofold challenge: chapter 3 develops a model to expla in 

the association between retirement and social security i n a mult id imensional vot ing framework; 

chapter four provides a model to study the impact of the aging process on retirement and social 

security and delivers testable implications, which w i l l be supported by the empir ical analysis 

i n chapter five. 
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Chapter 3 

Retirement and Social Security: A 

Probabilistic Voting Model 

3.1 Introduction 

T h e m a i n conamon feature of the current social security programs is that retirement is associated 

w i t h social security transfers. I n countries a l l a ro imd the world , the elderly are forced or 

induced to exit the labor market i n order to coUect their pensions. A s shown i n the publ i cat ion 

"Soc ia l Security Programs Throughout the W o r l d " , i n spite of diíferences i n many other relevant 

features of social security programs, the association w i t h retirement is common to aU coimtries. 

Therefore, the fol lowing question is fundamental to tmderstand the determinants of the current 

social security programs: 

Why is social security always associated with retirement? 

T h i s chapter formulates a new mode l to j o int ly analyze retirement and social security pro

grams i n a mult id imensional vot ing theory. T h e model provides a polit ico-economic explanat ion 

of why oíd people retire and receive social security benefits f rom the young. 

T h e in tu i t i on for the resiolt is the following. In a society composed of young a n d oíd i n d i v i d 

uáis, b o t h groups give a positive valué t o old-age leisure. W h e n m a k i n g their o p t i m a l cholee of 

leisure, the oíd do not consider that the ir consumption of leisure provides a posit ive external ity 

o n the welfare of the yoimg. A s a consequence, the y o i m g induce the pol i t ic ians to impose a 

posit ive tax on the wage income of the oíd, so that the oíd increase their level of leisure. There -
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fore, retirement at oíd age arises as a result of an externality problem. A d d i t i o n a l pol i t ical 

aspects turn out to be crucial to explain the existence of social security. Since they retire , the 

oíd are a more ideologically homogeneous group than the yoimg. T h i s is because w i t h no wage 

income they do not have to care about different issues related to their occupations or Jobs, and 

thus can focus only on distr ibutive issues. Thus , the oíd can exert more po l i t i ca l power than 

the young, and can obta in a positive transfer fmanced by the young (social security). 

There are two fundamental elements i n the model which drive the results. They represent 

two or ig inal contributions of this model. F i r s t , leisure when oíd is a "merit good". T h e yoimg 

valué the consumption of this good by the elderly, a n d they support policies which induce 

retirement to favor oíd age leisure. Th is pohcy takes the form of a tax on oíd age labor income, 

which increases the leisure of the oíd. In this way, the model explains the existence of mandatory 

retirement regulations i n a l l westem countries. T h i s hypothesis of merit goods has never been 

adopted i n the context of politico-economic theories of social security. F r o m the tradi t ional 

theory of publ ic finance (Musgrave, 1988) the f imdamental idea is that the evaluation of those 

goods derives not s imply f rom the norm of sovereignty, but i t involves an alternative norm, 

main ly a commimity valué as a restraint o n i n d i v i d u a l cholee. I n the context of d is tr ibut ion , 

i t imphes i n - k i n d redistr ibut ion of the goods which the doner considers meritorious for the 

doñee. In this context, this hypothesis has been recently discussed by M u l l i g a n a n d P h i h p s o n 

(1999). T h e y argüe that many programs rendering services to the poor, e.g. government health 

insurance, compulsory schooling, pubhc housing, can be considered of this type. T h e r i ch seem 

to valué consumption of these goods by the poor, and are wiUing to redistribute income to the 

poor, b u t only for these specific purposes. M a n d a t o r y retirement related to social security can 

also be interpreted as a program of this type. T h e government program redistr ibut ing f rom 

the young to the oíd represents the mechanism (a "merit -good contract") that the young use 

to "help" the oíd to enjoy old-age leisure, as they feel to be meritorious. These mer i t goods 

motives for redistr ibut ion are supported by evidence from the prívate non-profit sector, i n 

which several prívate organizations (churches or others) complement or even substitute for the 

mandatory govermnent programs i n gathering help from rich to poor and elderly individuáis. 

S imi lar reasoning, i n the spirit of merit goods, may just i fy redistr ibut ion i n the pubhc sector. T o 

summarize, merit good motives for the r i ch (or the young) m a y explain w h y many government 
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programs are designed to induce the poor (or the oíd) to modify their behavior (i.e., to increase 

old-age leisure). 

T h e second crucial new idea is that the po l i t i ca l power of each group depends o n the degree 

of ideológica! homogeneity of members i n the group, which i n t u r n depends negatively on the 

level of wage income. T o my knowledge this is the íhst attempt to formally endogenize the 

degree of ideológica! homogeneity. Th i s hypothesis resembles M u U i g a n a n d Sa la - i -Mart in ' s 

(1999a) "single-mindedness" idea. WhUe workers care about several opposite issues, related 

to their different occupations and industries, non-workers (e.g. retirees) are more uni ted i n 

their poUtical action. T h e oíd t u r n out to be more pol it icaUy successful because they focus on a 

single issue, i.e. pensions. M u l U g a n and S a l a - i - M a r t i n (1999a) provide empir ical support for this 

"single-mindedness" hypothesis using cross-coiintry government finance da ta and cross-country 

po l i t i ca l part i c ipat ion surveys. 

T h e model is developed as follows. T h e society is d i v i d e d i n two groups of voters, young and 

oíd. Today 's y o i m g wiU be tomorrow's oíd. T h e two groups have different wage and size. Every 

i n d i v i d u a l i n a group has a specific po l i t i ca l preference, i.e. an ideology, which contributes 

to her vot ing decisión. T h e degree of ideological homogeneity of members of the same group 

is captm:ed by a density function. T h i s function is endogenous. It depends negatively on 

the wage income, reflecting the fact that w h e n the individuáis i n a group have lower wage 

income, they are on average more un i ted i n their ideological preferences, since they a l l care 

main ly about redistr ibut ion pohcies. I n the hmit , when they don ' t work, they focus on a 

single issue. T h i s density function determines the poUt ica l power of each group, since more 

ideologically homogenous groups are more po l i t i ca l ly successful. T w o candidates are involved 

i n the electoral compet i t ion . T h e y act simultaneously and do not cooperate. Before elections 

take place, they make b i n d i n g commitments to poUcy platforms; rat ional voters select their 

most preferred pohcy plat form. Po l i cy platforms are mult id imensional . They include two 

instruments of intragenerational red is tr ibut ion , the group-specific tax rates on wage income 

(wi th taxes rebated l u m p - s m n to members of each group) and a n instrument of intergenerational 

redistr ibut ion , the Irnnp-smn transfer. T h e first pol icy depends o n the "meri t goods" motives. 

Since there exists an externaUty, a corrective positive t a x on oíd age wage income is introduced, 

w h i c h increases leisure of the oíd. O n the contrary, the wage income tax rate for the young has 
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valué zero, since the tax is a distortionary instrument. Therefore, the oíd w i l l choose a higher 

level of leisure than the young. I interpret as retirement the positive diíference between the 

level of leisure chosen in oíd leisure and i n youth. T h e outcome of the second pol icy depends 

on the po l i t i ca l power of each group. Since they are induced to retire, the endogeneity of the 

density fvmction implies that the oíd w i l l have a higher level of ideological homogeneity, which 

i n t u m increases their pol i t i ca l power and allows t h e m to receive a posit ive transfer from the 

other group (social security). T h i s explains the contemporaneous existence of social security 

transfers and retirement. 

Th is relevant feature for a l l social security systems around the wor ld is surprisingly an 

unsolved puzzle for the vot ing poHtico-economic theories: they main ly show why the elderly 

w i n the elections, as reviewed i n the previous chapter, but do not expla in why the transfers are 

contingent on impl ic i t taxes or forced retirement. T o the extent that the interact ion between 

retirement and social security take place, the use of one-dimensional models represents an 

important l imi ta t i on to vinderstanding the politico-economic determinants of these systems. 

T h i s is a drawback of a l l t rad i t iona l polit ico-economic models of social security based on the 

median voter's theorem: i n the context of mult idimensional issue space, N a s h equi l ibria of a 

ma jor i tar ian vot ing game generaJly fail to exist. T h e l i terature provides three types of solutions 

of this problem: the agenda-setting, the structure- induced equ i l ibr ium (Shepsle (1979)) a n d 

probabi l ist ic voting^. T h i s model is the first to use the probabiüstic approach to explain the 

association between retirement and social security. 

T h e chapter proceeds as follows: Section 2 introduces the model , its general features and 

the indiv idual ' s and group's problem. Section 3 solves the model for the opt imal cholee of the 

mult id imensional po l i cy plat form. Section 4 coneludes. 

3.2 The Model 

3.2.1 General Features 

I consider a two-periods overlapping generations model . Society is composed of two groups of 

voters, young and oíd, denoted by ¿ = y, o. Today's young w i l l be tomorrow's oíd. I n each group 

' See Persson and Tabellini (2000) for a review of this literature. 
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there is a continuum of voters w i t h t init mass. T h e two groups have different size: n° 7̂  n ' ' , 

where n* is the size of group i. Individual 's preferences are ident ical w i t h i n groups a n d depend 

on consumption and leisure, according to a quasi-linear u t i l i t y function^. T h e y are endowed 

wi th one mi i t of time i n youth and oíd age. 

The preferences of the oíd depend on their consumption (c°) and leisure (Z°): 

u{c°,r)=^c° + rH{l°) (3.1) 

where V"" represents the intr insic preference of oíd for leisure and H is increasing a n d concave 

i n leisure: H' > O, H" < 0. 

The oíd consmne a l l their income: 

. c° = w°{l - r° ) ( l - 1°) + A° + b'' + T° (3.2) 

where d is prívate consumption of group i , ZMs leismre of group z, tüMs the uni tary wage per 

hour worked, r * is the tax rate on wage income, is the asset income, 6* and are transfers 

to the i n d i v i d u a l i n group i. 

T h e preferences for the young are given by: 

u{c\iy) = é> +ipyH{V) +^yH{i°) + (3u{c°',i°') (3.3) 

where ¡3 is the indiv idual ' s discoimt factor , xp^ is the intr ins ic preference of young for leisure 

a n d ' refers to the next per iod : yormg knows that they w i l l be oíd i n the next per iod . 

T h e intr ins ic valué of leisure for the oíd is assumed not to be lower than the intrínsic valué 

of leisure for the young: > V*^- Individuáis desire to supply less labor when oíd, because 

old-age leismre has an higher valué for t h e m t h a n leisure i n y o u t h (for example, because eífective 

t ime endowments i n oíd age is reduced due to hea l th considerations). 

T h e u t i h t y funct ion of the young includes leisure of the c i d , weighted by the parameter (p^. 

Fol lowing M u l l i g a n and Ph i l i p son (1999) I assume that leisure of the o íd is a "merit good" and 

^Quasi-linearity simplifies the model since the income effects only show up in the linear component, i.e. 
consumption. It is a common assumption in this kind of redistributions models. See Persson and Tabellini 
(2000) for a review of these models. 
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i t therefore gives positive ut i l i ty to both oíd and young. Young enjoy if the oíd work less and 

spend more time i n leismre. 

The young can consume or accumulate their income. T h e i r budget constraint is: 

(? + RA°' = w^il - Tí ' )( l - ly) + by + Ty (3.4) 

where R is the discount rate. 

There are two types of transfers: intergenerational, i.e. across cohorts, and intragener

ational , i.e. w i th in cohorts. T h e intergenerational transfer, 6', is a transfer across groups, 

mainly the social secmrity transfer. Its budget is balanced every per iod , and it is equal to: 

n%° + nH^ + a \n°h''\ \nny\ = O (3.5) 

where a > O represent the deadweight loss of the tax and fb^ < O, i.e., a generation is a net 

payer and the other a net recipient. 

T h e intragenerational transfer, T* is a w i t h i n group transfer, which is financed through 

a labor income tax, r ' , and is rebated lump-s imi to the members of the group. T h e budget 

constraint is T = wW^{l - Z'). 

In this way I introduce contemporaneously a tax on labor income and a social security 

transfer. T h e use of those instruments allows to take into account the fact that the major i ty 

of social security programs around the wor ld combine transfers from yo img to oíd w i t h strong 

inducement to retire ( M u l l i g a n and S a l a - i - M a r t i n (1999b)) and social secmity benefits are only 

weakly related to contributions. 

A further asstmiption is that the oíd have lower vmitary wages t h a n the young. SpecificaUy, 

when an i n d i v i d u a l becomes oíd, her uni tary wage is not larger t h a n the wage received i n 

her youth , and not larger than the wage received by the current yoimg: w° < a n d w°' < 

•ufl . T h e lower labor product iv i ty of the oíd can be justi f ied by growth and depreciation of 

h u m a n capi ta l . In M u l U g a n (1998) this hypothesis is supported by cross-sectional age-average 

hour ly eariñngs. M u U i g a n and S a l a - i - M a r t i n (1999a) argüe that the labor product iv i ty of the 

oíd is lower than what age-eamings profile often suggest, due to Lazear - type (1979) long-

t e r m employment contracts, which i m p l y that earnings are not just payment for labor services 
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rendered at the t ime, but also a re turn on past investment. Kot l iko f f a n d Gokhale (1992) 

provide estimations which support this hypothesis. 

T h e publ ic pol icy vector q is defined by 

g = ( r ^ T ^ 6 ^ 6 ' ' ) 

T o handle po l i t i ca l equi l ibr ia since the pol icy is inherently mult i -d imensional , I use a model 

w i th probabi l ist ic vot ing (as i n Persson, R o l a n d a n d Tabe l l in i (1998), L indbeck a n d Weibu l l 

(1987), which i n t u m b u i l d on probabil ist ic vot ing models by H i n i c h et al . (1972) C o u g h l i n and 

N i t z a n (1981a, 1981b), Coughl in (1992)). 

Consider two parties, or candidates, labeled A and B. Before elections take place, the 

parties commit to policy platforms, and q^. T h e y act simultaneously a n d do not cooperate. 

E a c h party chooses the plat form which maximizes i ts expected number of votes^. 

W h e n platforms are chosen, the election outcome is uncertain, since the two parties are i n -

tr insical ly different i n some dimensión other than the announced policies (reflecting ideologies), 

which voters care about. Voters are heterogenous w i t h respect to the ir ideological preferences: 

voter j i n group i votes for party A i f 

W^{q^)+S + a^ >W\q^) (3.6) 

where W^{q^) is the indirect u t i l i t y of voters i n group i under goveriunent pohcy q"^ and the 

term {6 + a^) ^ O reflects voter j's ideological preferences for par ty A. T h i s t e r m includes two 

components, 5, which is common to a l l voters, and , which is idiosyncratic . 

T h e first component, S, reflects the general popular i ty of party A. T h i s is a r a n d o m variable 

w i t h a un i f o rm d is tr ibut ion on (—l /2d , l /2cí) . The expected valué is zero and the density is 

d. T h i s component is the source of the electoral uncertainty (parties announce their platforms 

imder uncertainty about the election outcome), since i t is assumed that 6 is real ized between 

the announcement of the party platforms and the election. 

^As in a large literature (see Couglin (1992) for a review). Alternatively, and without changing the results, 
the objective of the party can be to maxinaize the probability of winning, which in tum depends on the electoral 
rule, as in Persson, Roland and Tabellini (1998). 
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The second component, a^, reflects the ind iv idua l ideology of voter j. Voters are distr ibuted 

w i t h i n each group according to a uniform distr ibut ion o n (—l /2s ' , l / 2 s * ) . T h e density is and 

the means is zero.'' 

I assume that the density is a positive and concave function of the inverse of the level of 

labor income, since it depends positively on the level of leisure and negatively on the wage rate: 

w i t h s'' > O, s'" < 0. 

Th is is a crucial assumption, that I motívate as foUows: s* can be seen as representing the 

level of "po l i t i ca l single-mindedness" of the group i. I th ink of every c i t izen as having a fixed 

amount of po l i t i ca l resources which she must allocate among different issues. Higher means 

that ind iv idual i n group i are more homogeneous i n their po l i t i ca l act ion, focusing on a single 

"issue". Higher level of labor income means lower ideological homogeneity. Here, I generalize 

the "single-mindedness" hypothesis, introduced by M u l l i g a n a n d S a l a - i - M a r t i n (1999a): while 

workers care about several opposite issues (members of different industries and different occu-

pations tend to focus on issues that subsidize their own industry or occupation), nonworkers do 

not have such special interest and are un i ted i n their po l i t i ca l action. T h e y main ly care about 

redistributive programs. I n this framework, not only higher level of leisure, but also lower level 

of wage rate, i.e. lower level of labor income, induces higher level of single-mindedness. I n 

this way, I take into accoimt that workers care about several opposite issues depending on the 

level of their labor income: low income agents rely more on redistributive programs, while h igh 

income agents care about several issues (labor income, property taxes, e t c . ) . O n the contrary, 

nonworkers who do not have other sources of income t h a n the transfers are more homogeneous 

i n their economic interests. 

E a c h group has "ideologically neutral voters" , who are indifferent between party A and 

B, cal led "swing voters" . T h e ident i ty of the swing voters is crucia l when a party considers 

*In general, both S and may have expected valúes different from zero. Suppose is a random variable 
with uniform distribution on (—l/2s* +o^, l/2s* +a*). The density is s* and the means isa^. The specific means 
ff^ reflects the across groups difference in average ideology. Here, I assume that voters of both groups are on 
average ideologically neutral: a° = o" = 0. 
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whether to deviate from a cormnon pohcy armoimcement = q^. Suppose party A decides 

an uni tary increase of transfer to group o financed by a budget-balanced decrease of transfer 

to group y. Par ty A expects a gain of votes f rom group o equal to the number of swing voters 

i n group o and a loss of votes from group y equal to the number of swing voters i n group y. If 

group o has a higher niunber of swing voters, this is a net gain of votes. A s a consequence, the 

party tries to attract the more mobile voters. Formally , the swing voter^ i n group i is identified 

by cr^-'^- where 

^s.w. ^ w^{q^) - W\q^) - 6 (3.7) 

Voters w i t h lower than a^-'^- vote for B and voters w i t h higher t h a n a^-^- vote for A . 

Therefore, the vote share of party A i n group i can be expressed by 

r ^ - i = s' [W'{q^) + 5 - W\q^)] + \ (3.8) 

3.2.2 T h e Party 's Problem 

E a c h party maximizes the expected t o t a l number of votes, whi ch is the sum of the expected 

total number of votes f rom the current young and oíd. G i v e n the def init ion of TT"̂ '*, the objective 

f imct ion of party A can be expressed as follows: 

m a x £ ; ( ^ n V ^ ' ^ ) (3.9) 

Subst i tut ing the expression for TT'̂ '* a n d given the previous assmxiptions about the d i s t r ibu -

tions, party A w i l l choose q^ such as to maximize the fol lowing objective function: 

Y,n's'\W\c^)-W\q^)\ (3.10) 

Clearly , i f the number of swing voters is the same, the two groups get equal weight i n the 

candidate 's decisión, which turns out to be m a x i m i z i n g the average voter's ut ihty . However 

i f the two groups difiier i n how easily their votes can be swayed, the group more ideologically 

* Notice that the existence of a swing voter depends on the support of the distribution of 5. 
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homogeneous has more swing voters, i t is more responsive to pohcy and gets a higher vireight 

in the party 's objective. In other terms, parties seek to please the more mobile voters. 

A n y feasible pol icy must satisfy the foUowing constraints: 

T° = T^w^il-l") (3.11) 

n°b° + nyby+ a\n%°\\nyifl\ = 0 , a > 0 (3.12) 

b°V < O 

The constraints make explicit that the tax r is an instrument of intragenerational redistr ibu

t ion and the transfer 6 is a pol icy for intergenerational redistr ibution. T h e first and the second 

equations indícate that labor income tax revenues are rebated Ivunp-sum to the members of the 

group. T h e oíd and the young set a distort ionary tax on income and redistribute revenues Imnp 

sum to the members of their group. Therefore, this pol icy is i n principie inefficient and the 

op t ima l level of tax rate should be zero for b o t h groups. However, as i t w i l l be shown below, a 

positive tax rate of the oíd may be induced by the externality of oíd age leisure i n the yo img 

uti l i ty . 

T h e t h i r d equation is the budget balanced constraint of the intergenerational program. T o t a l 

transfers between groups and the amount of resources necessary to allow this process have to 

sum up to zero. T h e intergenerational transfer involves an efficiency loss. In other words, 

resources can be shifted from one group to another, but this procedure entails a deadweight 

cost. T h e cost is represented by the t e r m a \n°b°\ |n^6^|, i.e. i t depends i n a quadrat ic way on 

the size of the transfer system. Th i s t e r m may represent bureaucracy's costs, or rents to the 

pol it ic ians. Thus , social security is a system which redistributes resources f rom the yo img to the 

oíd group a n d / o r viceversa, at a cost which depends to i ts own size. T h e last constraint rules 

out the case of b o t h negative transfers, which woiold represent a system i n w h i c h bureaucracy 

extracts resources f rom b o t h groups a n d there is no redistr ibut ion. 
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3.2.3 T h e Individual's Problem 

From now on I specify H{1^) = logZ*. 

Consider first the problem of the oíd. E a c h i n d i v i d u a l i n group oíd solves the following 

problem: 

max u(c°,Z°) = d' + ip^logr (3.13) 

s.t.c" = w°(l-r°){l-l°) +A"+b°+T'' 

T°, b°, T° given. P r o m the first order condit ion a n d the budget constraint, the opt imal levéis 

of leisure and consimiption are: 

c° = u;°(l - r " ) - i^^ + A^ + b^+T" 

Prom them, the indirect u t i l i t y f imction is the following: 

W° = w°{l - r°)-ÍJ° + A° + b° + T° + 'tP'' logxP° - i>°log w° - i)° l o g ( l - T ° ) 

Each i n d i v i d u a l i n group young solves the foUowing problem: 

max u(c^Z^) = c^ + ipHogiy+ <fiyiogl° + p(c°'+\ogl°') (3.14) 
{cy.iv) 

s.t.cy-{-RA°' = wy{i-ry){i-iy) + by + Ty 

wy,ry,by,T" given 

c°' = w°'{l - T°') - rp°' + A°' + b°' + T"' 

tü° ' ,T° ' ,6° 'g iven. 

W i t h o u t loss of generality I assume that the discount rate equals the rate of t ime preferences, 

P = R, a n d that the parameter measuring the intr ins i c preference for leisure is constant over 

t ime, •0°' = tl;°. 

P r o m the first order conditions and the budget constraint i t is: 
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+ RA°' = wy{\ -Ty)-'4)'" + hy + Ty 

FVom the first order conditions, the indirect ut ihty function for the young is the following: 

ipy l o g ( l - T°) + R{w°\l - T°') -i>° + b°' 4- r ° ' + l o g ^ ° - logíi;°' - l o g ( l - T°')) 

3.3 Solving the Model 

Consider the problem for party A (and symnietrical ly for party B): 

max n*s* [W'{q^) - W'{q^)] (3.15) 
^^'^^ i=y,o 

s.t.T" = r°w°{l-l°) 

ry = Tywy{i-iy) 

n°b° + nJ'fe" + a\n°h''\ In '̂b̂ 'l = O, a > O 

b^'V < O 

Since individuáis decide their opt imal al location of resources between consiunption and 

leisure t a k i n g as given the pohcy platforms offered to them, the indiv idual ' s indirect ut i l i ty 

funct ion is substituted into the party 's problem. Moreover, the expressions for T°,T°' and T" 

i n the equi l ibr i iun are: 

. T° = T°W°{l-l°) = T°W°-^ 

Ty = rí 'w¡ ' ( i - ly) = rywy - ^ 

T°' = T°'w°\l - 1°') = r°'w°' - ^ 

T h e po l i t i ca l equ i l ibr ium depends o n the agents' expectation about future pol icy decisions. 

Here, the equi l ibr ium concept is based on the fol lowing two assumptions. O n one side, there is 

no commitment for the intragenerational policy, i.e., the tax rates ( T ' ' , T ' ' ) : the party decides 

the tax rate for the two current groups a n d the young expect that their t a x rate when they 

become oíd w i l l be equal i n equ ihbr ium to the level of the tax rate for the current oíd. O n 

the other side, there is " p a r t i a l " commitment for the intergenerational policy, i.e., the social 
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security benefit. Fol lowing M u l l i g a n and S a l a - i - M a r t i n (1999a), the transfer that young people 

expect to receive i n the next period is a percentage p (1 < p < 0) of the transfer that current 

oíd people are receiving. If p = O there is no commitment and i f p = 1 there is fuU commitment , 

i.e., young people know that they w i l l receive the same transfer as the current oíd. 

Since parties act simultaneously and do not cooperate, each party acts t a k i n g the cholee of 

the other party as given. Thus , taking as given and specifying for i = o, y, party A solves 

the following problem: 

max n°s° 

w°{l - T°) -'ilj'> + A° + b° + T°+ 

tp°\0gx/j°-tlj°\0gW° -lP°\og{l-T°) J 

-W%q^) 

( wy(i - r " ) -jpy + by + Ty + xpy logí /»^- ^ 

ipy l og ujy - ipy i o g ( i - T^) + ^ log V ' " -

ipy log w° - i o g ( i - T°)+ 

R{w''\l - r ° ' ) - V° + b°' + T°'-[-

\ l o g ^ ° - logti;°' - l o g ( l - r ° ' ) ) ) 

-wy{qB) 

s.t. 

n°b° + nyby + a \n°b°\ \nyby\ = O, q > O 

b%y < o 

T°' given 

b° = pb° 

T a k i n g into accoimt that the density f imct ion s is endogenous, i.e., s° = •s°(u,o(i_;o)) and 

sy = g^(,^v(i_;v)) , the first order conditions are the foUowing: 

FOCÍT") : n°^(W°^ - W^) + n'^s"^ + n ^ í ' ' ^ = O 
^ ' dT°^ ' ár° dr° 

(3.16) 

djy dry 
(3.17) 
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FOC{b°) : CASEl : b° > 0{l^ < 0) : n°s° + n^s^Rp = A(n° + n°n}'a ¡b^]) (3.18) 

CASE2 : b° < 0(61' > Q) : n^s" -f n^'si'iíp = X{n° - n°n''a6'') 

F 0 C ( 6 ! ' ) : CASE lib^ < 0{b° > 0) : n^s'' = A(n ' ' - n°n5'a6°) (3.19) 

C ^ 5 S 2 : by >0{b° <0):nysy = X(ny+n°nya\b°\) 

3.3.1 Tax Rates and Retirement 

Since party B solves a symmetric and concave problem, i t can be verified that i n equi l ibr ium 

the two parties choose the same plat form, = ^and thus the level of Util it ies that the 

individuáis can reach are the same, W " ^ = W * ^ {i = o,y). 

Therefore, the first order condit ion for T° becomes: 

Subst i tut ing for the expressions of the derivatives of the indirect utihties w i t h respect to 

the oíd group tax rate, the condit ion can be wr i t ten as follows: 

Rearranging terms, the first order condit ion is: 

^ _ ^ ) + „ v , . ^ = 0 (3.20) 
( 1 - T ° V \ ( 1 - T ° ) 

T h e first order condit ion for is instead the following: 

n v . v ^ = O 

Subst i tut ing for the expression of the derivative, the condit ion becomes: 

Rearranging terms, the first order condit ion is: 
^This is a general result. See Coughlin (1992) for a review. 
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( l - r V ) V 
= 0 (3.21) 

P r o p o s i t i o n 1 The oíd group sets a positive tax rate. The young group sets a zero tax rate. 

P r o o f . See Appendix . • 

T h e result derives from the following elements: for bo th groups the tax has an economic 

cost, due to the decrease i n consumption which cannot be compensated by the increase i n 

w i l l always be inefñcient. Th i s is the only effect of tax and induces t h e m to set a zero tax 

rate. However, for the oíd a n addit ional addit ional effect arises, through the valué of tax i n the 

welfare of the young {n^s^j^). T h e "merit good" hypothesis implies that young people care 

about the leisure of the oíd. T h i s represents a positive externality, since the oíd do not take 

into account that their cholee of leisure has a positive valué for the young. T h u s a positive tax 

on oíd wage income is introduced, which induces them to enjoy higher leisure up to the level 

opt imal for the a l l society. 

P r o p o s i t i o n 2 Define retirement: Jí^^j = /̂ ^^ -l\ — 1°' -1^ if ií^+i > 0. Retirement exists 

(i°'>iy). 

P r o o f . See Appendix . • 

C o r o l l a r y 3 The oíd are more ideologically homogeneous ("more single-minded") than the 

young (s° > s^). 

P r o o f . See Appendix . • 

The propositions and the corollary show that retirement derives as the equ i l i b r ium outcome 

of a democratie vot ing process where the two groups of oíd a n d y o i m g are characterized by a 

different level of wages {w° < w^) and leism:e for the oíd is a "mer i t g o o d " ( ^ ? > 0). Young 

people preferences induce the pol it ic ians to set a posit ive level o f tax rate on labor income of 

the oíd, to induce them to increase their level of leisure. T h i s t a x correets the external ity : the 

oíd do not take fully into aecoimt the effects of their cholee of leisure o n the economic welfare, 

since they don ' t consider that their leisure has a posit ive u t i l i t y for the yotmg. T h e tax has 

leisure (— 1 4 — 1 < O as long as r* > 0). Since lump-sum transfers are available, taxat ion 
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the function to induce the oíd to choose the opt imal level of leisure, i n other words to retire. 

Retirement implies a lower level of wage income for the oíd which i n t u r n implies their higher 

ideological homogeneity, under the assiunptions on the s function. 

The Tax Rate for a Constant Elasticity Density Function 

In this section I assume that the density f imction has constant elasticity equal to 1: 

/ 
s' = 

Under this assumption i t is easy to find expl ic it ly the opt imal level of tax rate for the oíd: 

{w° -

It is immediate to verify that O < r " < l / 

It is also immediate to show that the following results hold : 

1- ^ > O a n d £ i < 0 

2. g ; < O a n d ^ > 0 

1. W h e n the oíd wage rate increases, their density s° decreases, because they are more 

ideologically "dispersed" and the negative eífect of the tax, which depends o n the density, 

decreases. In other words, less oíd people are damaged by the tax , and therefore, the opt imal 

tax rate increases. O n the other side, when the young wage rate increases, the density of 

the y o i m g decreases a n d the positive external eífect of the tax , which is m u l t i p l i e d by that 

density, decreases. I n this case, less yovmg people are favored by the tax. T h u s , the opt imal 

tax rate decreases. 

'•(w"—0°) > O since I" = ^o(t-r<-) < 1 implies that at T " = O it should be Z° ^ < l , i .e. w° > ti)". 
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2. W h e n the oíd intrinsic preference for leisure increases, the tax rate decreases. There 

is a direct effect, due to the decrease i n consumption, which is larger t h a n the increase i n 

leisure, and an indirect effect through the increase of s°, because the oíd are more ideologically 

homogeneous when they enjoy more leisme. T h e two effects imp ly that the o p t i m a l tax rate 

has to decrease. O n the other side, when the yo img intr insic preference for leisure increases, 

there is a n increase of s^, which imphes that the op t ima l tax rate has t o rise. 

3. W h e n the yo img preference for oíd leisme increases, the external effect of oíd age leisure 

on yo img increases, which implies a higher correcting teix. 

4. W h e n the relative size of the oíd increases, the negative effect of the tax increases (because 

oíd are negatively affected by the tax) and the positive effect of the tax decreases (because less 

young are enjoying the tax inducing retirement for the oíd) . T h u s a lower t a x rate is required. 

T h i s result imphes that the aging process w i h decrease retirement, since there w i l l be relatively 

less young that enjoy retirement of the oíd. 

3.3.2 Opt imal Beneñt Rate 

I n the probabi l ist ic framework developed above, the higher ideological homogeneity of the oíd 

imphes that the oíd group have more "swing voters" and therefore more poht i ca l power which 

aUows t h e m to obta in intergenerational transfers from the young. 

P r o p o s i t i o n 4 There exist social security transfers from young to oíd: 6° > O 6^ < O 

P r o o f . See Appendix . • 

T h e previous proposit ion shows that i n equi l ibr i iun the oíd receive a posit ive transfer f rom 

the young. T h i s result rephcates the current P A Y O social security systems, where current 

young finance the pensions of current retirees. T h e model derives this result f rom the higher 

homogeneity of the oíd group: given their lower wage income, the oíd are more ideologically 

homogeneous, which gives them more poht i ca l power to obta in resources f rom the y o i m g group. 

P r o p o s i t i o n 5 The equilibrium level of the transfers from young to oíd are the following: 

any 
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an° 

P r o o f . See Appendix . • 

The equihbrium level of transfers decreases w i t h the level of a, which refiects the amount 

of resources appropriated by the bureaucracy and therefore not redistributed between the two 

groups. This is of course true for both groups. 

The transfer to a group increases w i t h the density of the group itself and decreases w i t h 

the density of the opposite group (higher implies larger and smaller b", while higher s° 

implies larger b° and smaller 6"). Th i s result derives from the relation between the higher 

density and the larger number of swing voters. T h e group which is relatively more ideologically 

homogeneous (i.e. has the higher density s) contains more swing voters. Therefore shifting 

resources towards this group from the opposite group represents a net gain of votes for the 

candidate, and therefore an opt imal policy. Note that due to the presence of bmreaucracy 

costs, which increase w i t h the comprehensive size of these transfers, i t is not op t ima l to fully 

expropriate the group w i t h lower density and redistribute a l l the resources to the group w i t h 

higher density. 

FinaUy, the equ i l ibr ium level of the transfer for each group depends on the relative size of 

the two groups^. W h e n the relative size of oíd increases, there are two effects, b o t h reducing the 

social security level: a direct effect due to the lower weight of future oíd i n the party 's problem 

and an indirect effect through the decreased level of retirement and therefore of relative po l i t i ca l 

power of the oíd (It was proved that Q?IÍ\ < O which imphes that 9^1. < 0). 

3.4 Concluding Remarks 

T h e mode l developed i n this chapter represents the first attempt to solve the puzzle of the 

association between retirement and social security i n a politico-economic mode l w i t h a vot ing 

process. The explanat ion is based on two key assumptions: oíd age leisiure is a "merit good" and 

the poUtical power of a group relies on the ideological homogeneity, whi ch depends negatively 

^Notice that the sign of the transfers does not depend on the size of the groups, but rather on the relative 
density between the two groups. 
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on the wage income. Under these circumstances, a democratie vot ing-maximizer pol icy maker 

would set a positive tax on wages of the oíd people, w i t h revenues redistr ibuted l u m p - s u m 

w i t h i n the generation. Th i s tax induces the oíd to retire and to become more ideologically 

homogeneous. T h i s in t u m allows them to receive a positive intergenerational transfer from the 

young, as a f imct ion of the existing bureaucratic costs. 

T h e formulation adopted is quite general, and suggests that the arguments used may be 

extended i n several directions. I individúate two of them. F i r s t , while the model assumes the 

"merit goods" hypothesis to expla in the existence of mandatory retirement, the interactions 

between merit goods motives and politics may explain many redistributive policies invo lv ing 

mandatory programs (public education, pub l i c health) . T h i s as a new promis ing área of re-

search. 

Second, it would be interesting to estímate empir ica l ly the concentration of different groups 

of voters (the number of swing voters for each group) by age, income and other characteristics. 

It is well known that h ighly educated, r i ch , white, elderly, med ia exposed males particípate 

more i n the vot ing process (Dell i C a p r i n i and Keeter, 1996). However, i n this framework what 

is relevant is not the mmiber of voters i n a group (voting t u m o u t ) , but rather the number 

of swing voters, i .e., of people who vote main ly according to the proposed po l i cy platforms 

and are ready to change party as the po l i cy changes (voter cholee). T h i s is b o t h a l i m i t a n d 

a possible extensión of the analysis of this chapter. O n one side, the assvmiption that the 

within-group concentration depends on the wage income has to be supported w i t h empir ica l 

estimates; on the other side, a general measure to estímate the nvimber of swing voters related 

to a specific redistr ibutive program has to be developed. There are s t i l l very few contributions 

i n this direction. Stromberg (2000) studies the impact of mass media on government spending: 

mass media users have more swing voters and therefore more po l i t i ca l power. He analyzes a 

major N e w Dea l relief program implemented i n the middle of the expansión per i od of the radio 

and shows that counties w i t h many radio listeners received more relief funds. Stromberg also 

shows that , when controlled for income a n d wealth, the funds were not going to r i ch coimties. 

T h o u g h i n a different framework, this analysis provides evidence that groups that have more 

swing voters enjoy more po l i t i ca l power and obta in larger transfers. 

T h e debate o n social security has recently focused o n reforms of soc ial security a n d on the 
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impact of demographic changes on the social security organization programs. How do theories 

predict current systems to adjust to the aging population? A s stressed i n the survey, one of 

the main drawback of existing models is that they do not adopt a general framework, where 

socied security systems are analyzed w i t h i n the context of a more integrated welfare state. The 

following chapter takes up this chaUenge and analyzes the associated retirement and social 

security programs i n a dynamic economic and demographic environment. 

3.5 Technical Appendix: 

3.5.1 Proof of Proposition 1 

Proposition 1: T h e oíd group sets a positive tax rate. T h e young group sets a zero tax rate. 

Therefore, the oíd group is taxed heavier than the yoomg group. 

Proof: The oíd group sets a positive tax rate: F r o m equation (3.20) i t is: = ^ f ^ ^ -

Since the right h a n d side is positive (aU terms are posit ive) , the left hand side has to be positive, 

whi ch implies r ° > 0. 

T h e yo img group sets a zero tax rate: Direct ly from equation (3.21) which is always negative 

when >Q. 

Therefore the oíd group is taxed heavier than the young group: T° > = 0. Q . E . D . 

3.5.2 P r o o f of Proposition 2 

Proposition 2: Define retirement: = Z^ ĵ -It = 1°' - V' i f > 0. A t the steady state 

retirement exists (Z°' >V). 

Proof: Since from the previous proposit ion, r ° > r ^ , i n steady state r ° ' = r " > r ^ . Since 

wo' < w y , r > r by hypothesis, then Z°' = > Iv = -^^^. Q . E . D . 

3.5.3 P r o o f of Corollary 3 

Corollary 3: T h e oíd are more ideologically homogeneous (single-minded) t h a n the young {s° > 

sv). 

Proof: T° > and w° < i m p l y that 1° >iy. Together w i t h w° < this implies that 

^" (1 - Z") < wy{l - ly) i.e. the oíd have lower labor income t h a n the yo img. Since > V'^, i t 
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IS w(,i-l)' 

3.5.4 Proof of Proposition 4 

Proposition 4 '• There exist Social Security transfers from young to oíd: 6° > O 6" < O 

Proof. B y contradiction. 

I consider the two cases separately: 

C A S E 1: b°>Oby <Q 

C A S E 2: 6° < O 6^ > O, 

I w i l l prove that C A S E 2 is impossible. 

C A S E 1: b°>0,by <0 

T h e first order conditions are: 

6°) n°s° + nysyR = X{n° + n°n«Q l&^'l) 

by) nysy = X{ny - n°nyab°) 

T h e two conditions together imply : 
s°-V^syR _ 14-nVa|bV| 

sv l - n ^ab " 

C A S E 2: b° <Q,by>Q 

The first order conditions are: 

6°) rfs" + nysyR = A(n° - n°nyaV) 

by) nysy = X{ny + n°nya\b°\) 

av T+ñ°QJb°¡ 

This case is impossible: f rom the previous corol lary i t is s" > s'', which implies that s° + 

^syR > sy. Therefore i t must be 1 - n ^ ' a b ^ >l + n°a \b°\, i.e., -rí^aby > n°a\b°\. B u t this is 

impossible, since the left hand side is always negative and the r ight h a n d side is always positive. 

Therefore, the only possible is C A S E 1: 6° > O 6« < 0. Q . E . D . 

3.5.5 P r o o f of Proposition 5 

Proposition 5: T h e equi l ibr ium level of the transfer f r o m young t o oíd are the foUowing: 

6« = 
any 
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Proof. 

Since proposition 4 shows that C A S E 2 is impossible, I consider only C A S E 1. 

G i v e n the budget constraint: 

and the equi l ibr ium condit ion for C A S E 1: 

i t is: 

15 + :RyRp = l - n ° a b ° = i+ c n V t v ' = (1 " a^lí'fcí') 

Solv ing the second order equation, the solution is: 

Since < O i t must be: 

Subst i tut ing into the budget constraint, the equi l ibr ium level of b° is the following^ 

anP 

Q . E . D . 

'It can be checked that b° > O and 6" < O, as follows: 

by<0^1<^^ + ^Rle. K ^ + ^R. Smcel<^>í,l<^ + ^R.Q.E.D. 

6" > O ^ 1 > y f ¡ ^ i-e-l > i-e- $ + ^R>l. Since ^ > 1, ^ + > i . g . s . D 
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Chapter 4 

Demography, Retirement and Social 

Security: A n Interest Groups Model 

4.1 Introduction 

The survey makes clear that the debate on social security has recently focused on reforms and 

on the impact of demographic changes on the size of the social security programs. I n this Une 

of analysis, I then t u r n to m y second question: What will be the impact of the aging process on 

the current social security and retirement programs? 

This chapter develops a politico-economic model to expla in the association between retire

ment and social security programs i n a dynamic economic and demographic environment. To 

stress the po l i t i ca l aspect, the analysis is based o n an interest groups model . T h e model i n -

vestigates the po l i t i ca l equ i l ibr ium level of retirement a n d social security that wiU arise as the 

number of elderly i n the populat ion increases. 

T h e po l i t i ca l environment draws from M u U i g a n and S a l a - i - M a r t i n (1999a). Soc ia l security 

is derived as the equil ibri ima of the po l i t i ca l compet i t ion of the two groups, oíd a n d young, 

b o t h exerting po l i t i ca l pressure to obta in a posit ive transfer from the other group. T h e po l i t i ca l 

pressure depends on t ime spent in a time-intensive po l i t i ca l act iv ity , w h i c h is a constant fract ion 

of t ime dedicated to leisiu:e. Therefore, like i n M u l l i g a n a n d S a l a - i - M a r t i n (1999a) more leisure 

implies more pressure. T h e benefits obtained by each i n d i v i d u a l depend o n her group aggregate 

poht ical pressure, rather t h a n on her own i n d i v i d u a l effort, a n d thus every i n d i v i d u a l has a n 
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incentive to free ride. Each group may decide to introduce a tax on ind iv idua l wage income, 

to induce the individuáis to choose a higher level of leisure, up to the level which is opt imal 

from the group point of view. Since the oíd have a lower wage than the young (deriving from 

growth and the depreciation of human capital ) , this tax turns out to be higher for the oíd 

group, and w i l l induce retirement. Retirement allows the oíd to exert more pressure than the 

young and thus to be successful i n obtaining a transfer from them. T o examine the demographic 

determinants of the retirement and social security programs, I specify a po l i t i ca l environment i n 

which the size of each group may matter bo th i n determining their aggregate po l i t i ca l pressure, 

and direct ly i n the decisión of the pol icy maker. In a nutshell , I allow an increase i n the size of 

the elderly to increase their po l i t i ca l power. 

In this framework, aging is thus associated w i t h several sepárate effects: (i) i t exacerbates 

the free-rider problem; (ii) through the rise of the size of the elderly, i t increases their po l i t i ca l 

power; (iii) through a per cap i ta eíTect, i t reduces the eífectiveness of the aggregate po l i t i ca l 

pressiure, and the per capi ta social security transfer. 

Th is chapter dehvers three positive impHcations. F i r s t , the aging of the populat ion rises 

the tax rate among the young and reduces i t among the oíd. In fact, o n one h a n d it worsen the 

"free-rider" problem among the oíd, thus induc ing them to increase their tax rate. O n the other 

hand, a n increase i n their size reduces the effectiveness of their average po l i t i ca l pressure, as 

decreasing retums kick i n , and the oíd decrease their taix rate. Since the second effect dominates, 

tax rates are reduced among the oíd and increased among the yoimg. Second, the aging of the 

populat ion decreases retirement. Th i s represents a direct consequence of the previous process. 

Lower taxes among the oíd reduce their leisure and therefore the retirement. T h i r d , the aging 

of the populat ion has opposite effects on the social security transfer. T h e size effect increases 

the poUtical power of the elderly and thus leads to larger transfers. However, the per capita 

effect moves i n the opposite direction, since i t reduces b o t h the level of retirement and the per 

capi ta transfer. T h e prof i tabi l i ty of the system is reduced, and the transfer decreases. A s a 

result, the overall effect of aging on the size of social security is ambiguous. 

The chapter is organized as follows: the next section presents the model , a n d the po l i t i ca l 

environment; section 3 solves the model on balanced growth; section 4 coneludes. 
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4.2 The Model 

I consider a two periods overlapping generations model. Society is composed of two distinct 

groups of individuáis, yoimg and oíd, denoted by j = o, y. T h e two groups have different size: 

n° is the nimiber of individuáis i n the oíd group and the number of individuáis i n the young 

group {n° nf). I focus o n the aging process, which is identified by an exogenous increase i n 

the number of oíd people i n the population: n^^^ > n^. 

L id iv idua ls valué consimiption and leisure i n youth and oíd age according to a quasi-concave 

utiUty f imction. In b o t h periods of their Ufe they are endowed w i t h one unit of t ime to be devoted 

to labor and leisure. Borrowing and lending take place at an exogenous rate of interest r . 

Agents have to pay a group-specific tax on their labor income, which is then rebated l u m p - s u m 

w i t h i n each group. Addi t ional ly , there exists an intergenerational program which redistributes 

across groups. Th i s intergenerational redistr ibution program, i.e., social security, is determined 

through a process of a time-intensive'- po l i t i ca l compet i t ion between the two generations of 

oíd and yoimg^. T h e y represent two interest groups which compete for receiving a transfer 

from each other. E a c h group exerts a time-intensive po l i t i ca l pressiure (described by a presstue 

fimction) and the interact ion of the pressure of the two groups determines the existence and 

size of the social security system. Intergenerational promises are non-enforceable: current oíd 

cannot promise the young to tax the next generation, a n d therefore to pay t h e m an old-age 

transfer. However, the existence of a social security program today may increase the possibi l i ty 

that social security is i n place i n futiure periods. T h i s assumption helps to expla in the weak 

relat ion between benefits and contributions^. Group-specif ic fiscal pohcies, represented by a 

proport ional labor income tax and by a l u m p - s u m transfer are meant to deter the free-rider 

problem. T h e tax rate is chosen w i t h i n each group to achieve the o p t i m a l level of group pressure. 

T h e economic a n d po l i t i ca l decisions of the agents can be summarized i n three stages: 

• Stage 1. E a c h interest group chooses the labor income tax rates to impose on its members, 

^ See chapter 2 for a review of these models. Justifications for the specific hypothesis adopted here are stressed 
in the following section. 

^In the Appendix, I provide a democratic foundation to this formulation, and show that this pressure function 
approach can be derived from a probabilistic voting model. 

'See Mulligan and Sala-i-Martin (1999a): According to The House Ways and Means Committee (1996) an 
average earner retiring at age 65 in 1940 recovered in 5 months his lifetime OASI contributions with interest; 
those retiring in 1960 in 2 years, those in 1980 in 4 years, those in 1996 in 28 years. 
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taking into account the effects of the tax on their po l i t i ca l part ic ipat ion and on their ut i l i ty , 

as weU as on future decisions. N o n members actions are taken as given. T h e a im is to 

induce the members to exert the opt imal ind iv idua l po l i t i ca l pressiure from the group 

point of view. 

• Stage 2. Every individuáis chooses current consvunption and leisure, tak ing current and 

future prices, tax rates and subsidies as given, to maximize her ut i l i ty function. 

• Stage 3. Given the amount of redistribution of the previous per iod , the po l i t i ca l pressure 

exerted by each interest group determines the pattern of transfers across groups for the 

current period. 

It is convenient to analyze these decisions backward, s tart ing f rom stage three. 

4 . 2 . 1 S t a g e 3 : T r a n s f e r s a c r o s s G r o u p s 

In this stage, the po l i t i ca l pressmre exerted by each group is combined to determine the po l i t i ca l 

equi l ibr ium policy outcome, i.e., the size of the social security system. I first describe i n detal l 

the pressure function, which aggregates ind iv idua l po l i t i ca l actions into the group po l i t i ca l 

pressure. T h e n I characterize the transfer function, which maps the two group's po l i t i ca l 

pressure, and their relative size, into an intergenerational transfer. I n other words, the transfer 

f imct ion represents the outcome function of the pressure game. 

The Pressure Function 

The pressure measures the aggregate pol i t i ca l act ivity exerted by each group. I consider the 

fol lowing general formulation: 

p'=jP{l\vP) (Pressure function) 

j = {o, y}, where P is the average leisure of the individuáis i n group j and n^' is the number of 

individuáis i n group j. 

a i i ( P r o p e r t y l ) 
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T h e pressure f imction has the same formal function for both groups. T h e pressure exerted 

by each group depends positively on two elements: the average t ime dedicated to the po l i t i ca l 

act ivity by each indiv idual and the niunber of individuáis i n the group. 

T h e former element corresponds to the hypothesis of time-intensive pressure, introduced 

by M u l l i g a n and S a l a - i - M a r t i n (1999a). T h i s hypothesis assumes that the pressure depends on 

the time dedicated to the pol i t ical act iv i ty by each ind iv idua l in the group, which represents a 

constant fraction of the time that the ind iv idua l allocates to leisure. Thus , the pressure depends 

on the level of leisure chosen by the ind iv idua l . There are several interpretations of leisure i n the 

pressure function. T h e basic idea is that what is crucia l to determine the po l i t i ca l pressure, and 

therefore the poht ica l success of a group is the amount of t ime spent i n the po l i t i ca l act ivity , 

rather than the amount of money spent. A c t i v e part i c ipat ion is the fundamental of the success.'* 

Addit ionaUy, the success depends on the cohesión among the members of the group w i t h respect 

to the issues they care about: if a group has active members who focus their energies on a narrow 

range of issues, it wiU be more l ikely successful. In this sense, leisure i n the pressure funct ion 

may measure the amount of "poUtical single-mindedness" for each group, which faciUtates its 

po l i t i ca l success. If every cit izen has a fixed amount of po l i t i ca l resources, to be aUocated 

among different "issues", the "issue" that acquires the most aggregate po l i t i ca l resources wiU 

be the most pol i t icaUy successful. Thus , the group whose members t u r n out to be the more 

uni ted i n their po l i t i ca l act ion ("single-minded") , wiU also be the more po l i t i ca l ly successful.^. 

Leisure may also represent the effort, such as poht ical advert is ing and m o r a l persuasión, by 

some members of each group to influence members of the same group a n d of the other group 

to support their preferred pohcies. Under this interpretation, the group w h i c h is able to obta in 

more po l i t i ca l support from the other w i l l be more successful. 

T h e lat ter element in the pressure funct ion suggests that the size of a group matters for i ts 

po l i t i ca l pressure. T h i s hypothesis is meant to capture a n element of democracy, the relevance 

of the large vot ing groups. It generalizes M u U i g a n and S a l a - i - M a r t i n ' s formulat ion (1999a) i n 

* Empirical studies support this view: see Peterson (1994), Day (1990) and the results of the polis cited as 
example iñ MuUigan and Sala-i-Martin (1999). 

^For instance, while workers care about a lot of opposite issues (members of different industries and different 
occupations tend to focus on issues that subsidize their own industry or occupation), nonworkers do not have such 
special interests and are united in their political action (they care only about monetary transfers and medical 
care). 
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which the assumption of equal size implied that for each group the pressure was equal to the 

leisure, to account for demographic effects i n the pol i t ical pressiure. Th i s element proves to 

be relevant for the results on retirement and social security. I refer to it as the "pressure size 

effect". 

T h e poht ica l pressure exerted by every group depends on the average leisure of its ind iv idual 

members. It is well-known i n this l iterature (see chapter two for a review) that this formulation 

gives rise to a free-rider problem, since members of a group does not fuUy internalize the effect 

that their leisure decisión has on their group's poht ical pressure. Clearly, as the size of the 

group increases, the free-rider problem becomes more severe, because the relative importance 

of an ind iv idual contr ibut ion decreases. Formally , we have that: 

> g . > 0 ( P r o p e r t y 2 ) 

where l^'^ represents the leisure of an i n d i v i d u a l i i n group j. 

This property makes explicit two featiures: the first one is the existence of a free rider 

problem (as already i n M u l l i g a n a n d S a l a - i - M a r t i n 1999a), the second one relates the free 

r ider ing to the size of the group. Members of a more numerous group have more incentives to 

free ride. T h e reasons behind the free rider effect can be explained as follows. There exists a 

positive externahty, which each member enjoys from the act iv i ty of other members of his group. 

Individuáis do not take ful ly into account the effects of their po l i t i ca l ac t iv i ty on the welfare 

of the other members of the group. Moreover, every ind iv idua l knows that the transfer he 

receives w i l l be determined by his group's aggregate pressure, regardless of his own ind iv idua l 

contr ibut ion . Thus , he w i l l be tempted to choose a lower level of po l i t i ca l ac t iv i ty w i t h respect 

to what the group believes i t would be opt imal . In a sense, there is a difference between the 

perception that each i n d i v i d u a l has on the impact of his own poht i ca l effort on the aggregate 

pressure, and the perception that the group has o n the impact of each ind iv idua l . Every 

i n d i v i d u a l believes that his own effort has a smal l ( in the Umit , zero) effect o n the aggregate 

pressure, a n d that as the size of the group increases, his own impact decreases. 
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The Transfer Function 

T h e aggregate pressures determine the intergenerational transfers between the two groups^, 

according to the transfer f imction 

Ff = f{p°{l°,n°)y{iy,v}'),^,x) + pF°t-i (Transfer function) 

T h e cm-rent transfer to the oíd depends o n the previous per iod transfer F°t-i, and o n the 

transfer f imct ion / . The parameter p G [0,1] represents the persistence of the govermnent 

program. T h e existence of a social security program in the past makes i t easier to sustain i t 

today'''. The transfer function depends o n the pressure of both groups (p°and p"), o n their 

relative size ( ^ ) , and on-other characteristics {x). Notice that the relative size of the groups 

affect the poht ica l outcome both through its impact on the pressures and through the number 

of votes (the direct effect of the relative size). I caü the latter effect the "voters size effect". 

T h i s generahzes MuUigan and Sa la - i -Mart in ' s formulation, i n which the transfer only depended 

on the relative pressure, i.e., on the leisure to an enviromnent i n which the trad i t iona l models 

based on the median voter theorem can be incorporated (this would correspond to the special 

case of zero pressure and transfers which depend only on the relative size). 

T h e transfer function satisñes the foUowing properties: 

F° = -F" (Property 3) 

T h i s requests a n accounting identity. Resources are either transferred from young to oíd, or 

viceversa, or there are no transfers {F° = F^ =0). 

dF° dFy .^ 
5 ^ = (P^°Perty 4) 

T h e transfer funct ion is "symmetr ic" , that is how the pressure exerted by a group influences 

the transfer is equal across groups. T h i s symmetry means that the "poUtical technology" does 

not favor either group. T h e two groups are given the same " fundamental p o l i t i c a l power". A n 

^See the appendix for a microfoundation of the transfer function derived from a democratic voting mechanism. 
^There exists á Uterature which analyzes the persistence of government programs. See Romer (1994) and 

Wilensky (1975). 
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analogous property is i n M u l l i g a n and S a l a - i - M a r t i n ' s (1999a). 

dF° dF° 

T h i s property is quite intuit ive . It guarantees that the transfer obtained by each group depends 

posit ively on its own pressure and negatively on the pressiure exerted by the opposite group. 

The following two properties refer to the specification adopted for the transfer funct ion and 

to the way i n which leisure aífects the transfer. Remember that the transfer depends on leisure 

only through the pressure function. 

dF° d'^F° dpy d'^py 

% , > 0 . y ¡ ^ < 0 . ^ > 0 t g . < 0 ( P r o p e r ^ e ) 

T h i s property guarantees that the transfer function is non decreasing and non convex i n leisure. 

Leisure has a positive (or non-negative) eífect on the transfer that each group can obta in from 

the other. However, the impact of leisure o n the transfer displays decreasing marg ina l returns, 

because as a n i n d i v i d u a l becomes more involved in poUtical act iv ity , an addit ional contr ibut ion 

she makes has a smal ler (or at least equal) effect. 

= C(n°),C' < O, = e(n<'),í ' > O (Property 7) 

W h e n the number of members increases, the eífect of the average i n d i v i d u a l eífort on the 

aggregate transfer, weighted by the number of members, is not increasing. In other words, 

the average contr ibut ion is not able to increase the valué of the per cap i ta transfer, when the 

size increases. O n t h e other hand, the average contr ibut ion increases the average valué of 

the transfer as the size of the other group increases. Th is property captures the existence of 

decreasing returns to size i n the average contr ibut ion . As the number of members increases, 

there exist two posit ive effects on the overal l transfer (the pressure size eífect a n d the voters 

size effect). However, the average ind iv idua l contribution has a lower impac t on the per capita 

transfer. I ' caU this property the "per cap i ta pressure eífect". 

dF° ^ dpy 
> 0. ^ > O (Property 8) 
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This is the direct effect of the proport ion of voters. A s the relative size of one group increases, 

the number of "votes" of this group increases and this leads to a larger transfer. However, the 

increase i n the relative size of one group also affects the relative pressure of the two groups, 

bo th direct ly and through the free-riding effect. T h e overaU result is therefore ambiguous. 

A n example of a pressure and a transfer function which satisfies these properties is the 

foUowing: 

V° = 1° {n°Y ,f = iy {ny)° {a < 1) 

/(P°> ^ ) = í° {n^r - ly {nvr + log ^ 

Since individuáis care about the per capita transfer, rather than about the aggregate trans

fer, i t is useful to define the transfer from group y to group o in per capita terms: 

/ ( p ° ( r , n ° ) , p V ( ¿ v , n V ) , S , x ) + p F ° _ i 

T h i s expression highlights the existence of an addi t ional effect. Together w i t h the effects de-

scribed above, an increase i n the number of members of a group decreases the per capita transfer, 

since more people have to share the transfer. T h i s "per capita transfer" effect increases the 

ambiguity of the impact o f an increase in the group size on the transfer i t receives. W i l l the 

"per cap i ta " effects (pressure and transfer) compénsate the increase i n the poUtica l power due 

to a larger group size (pressiu^e and voters size effects)? In the remaining of this chapter I wiU 

try t o characterize the effects and t o provide a n answer. 

4.2.2 Stage 2: Individual's Choice 

A t th i s stage, every i n d i v i d u a l chooses his o p t i m a l al locat ion of t ime between leisure a n d work 

and his o p t i m a l consumption,^ by max imiz ing his u t i l i t y function, w h i c h depends on consump

t ion a n d leisure, under his budget constraint. A n agent receives income from the assets he owns 

{Á), f r o m the wage earned for each hour worked {w{l—r)), and from the transfer that the group 

'This analysis stresses the impact of size on the relation between each individual and his group (free-riding 
problem) and between the two groups (transfer pohcy), but does not allow for intragroup heterogeneity. A useful 
extensión of the basic model would be to consider that individuáis in the same group differ in their pre-tax income 
(f.i., + e''-') where j identifies the group and i the individual). In this way the analysis would consider the 
intragenerational as well as intergenerational effects of the social security system. 
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he belongs to obtains f rom the opposite group and shares among its members (^). A s argued 

i n the previous seetion, the presenee of an externality due to the free rider effect w i t h i n each 

group implies that the opt imal level of leisure from the i n d i v i d u a l point of view différs from the 

opt imal level from the group's point of view. T o solve this problem, in the pigouvian tradi t ion , 

a proportional tax on wage income is introduced, at rate r^, w i t h tax revenues rebated lump 

sum to members of the group {TW{1 — l)). T h e opt imal tax rate, whi ch wi l l be derived i n stage 

1, is the one that induces each ind iv idua l to choose the o p t i m a l level of leismre from the group's 

point of view. 

T h e O í d 

Oíd individuáis choose their opt imal level of consumption and leisure, taking as given after-tax 

wage and the transfer. T h e program for the oíd is the following: 

max u°(c°'\l°'') (4.2) 

Introducing direct ly the budget constraint into the u t ih ty f imction, and m a x i m i z i n g wi th 

respect to 1°'^, I obtain the following first order condition: 

u'{c-^) ( - . ° ( 1 - r° ) + J - | ! ^ ) + u'iñ = O (4.3) 

w h i c h can be conveniently written as: 

M f t S » . ' = 4 f f : í l = ™ » ( l - r " ) - l ? Í I * : (4 4) 
u'(c°-») ^ ^ n" dp° dl°'^ ^ ' 

T h e solution to equation 4.4 a n d to the budget constraint are the i n d i v i d u a l demand func-

tions for consumption a n d leisure, which determine the indirect u t i l i t y f imct ion . 
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The Young 

Similar ly , young individuáis choose their opt imal level of consumpt ion and leisure, subject to 

the intertemporal budget constraint and taking as given the young a n d old-age after tax wages. 

We assume that the young are taxed o n their labor income (T^ is the tax rate) a n d that the 

revenues are rebated to the members of the group in a l u m p sum fashion. A n apostrophe ' 

always indicates next period variables. T h e opt imizat ion prob lem of the young is thus: 

max uy(cy'',iy'') + pu°'U°-'',l''''') (4.5) 

R 
^ W°'{1 - - T°') + T°'w'"{l - Z°-'') ^ 

where P is the discount factor and by property 3, = —F°. B o r r o w i n g and l end ing occurs at 

a n exogenous rate of interest r ( i í = (1 - f r ) ) . 

T a k i n g the Lagrangian, the first order conditions wi th respect to consumption and leismre 

i n youth , and oíd age consumption are respectively: 

,OC(,V.^ = x h ' ^ ' - ^ ' ^ ^ ^ ^ ' ^ ^ ' - \ (4.7) 
\ ^Pnv dpv aiv^ ) 

FOCic'''):P^ = XR (4.8) 

Notice that i n t a k i n g the leisure decisión, young individuáis consider the t rad i t i ona l leistue-

consmnption trade-off, and the impact t h a t the more leisure (and thus more p o l i t i c a l act ivity) 

has on today and tomorrow transfers. T h i s last effect is d r i v e n by the element of po l i cy persis

tence introduced i n the transfer function, through the persistence parameter p. 

It is convenient t o rewrite the first order conditions as: 
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nv dpy a/y-' 

= wy{i-Ty) + 
1 dF° dpy 

ny dpy diy<^ 
(4.9) 

where I have used the fact that n°' = riy 

T h e solution to equation 4.9 a n d to the budget constraint gives the ind iv idua l demand 

functions for consumption a n d leisure. 

4.2.3 Stage 1: Group 's Choice (tax rate) 

A t the in i t ia l stage each group chooses the opt imal level of income tax to impose on their own 

members to overeóme the free-riding problem and induce them to exert more po l i t i ca l activity, 

i.e., to choose more leisure. T o find the intragroup tax rate which induces the opt imal level of 

group po l i t i ca l pressure, I solve the agents opt imizat ion problem from the point of view of the 

group. I n other words, the individuáis now take ful ly into account the impact that their leisure 

decisión has o n the poUtical pressure of their group, and thus to the pol icy outcome through 

the transfer function. They choose their level of leisure as if they were choosing the average 

leisure i n the group. T o draw a paral le l w i t h the Uterature on externality, this opt imizat ion 

problem corresponds to the social planner ( in each group) decisión. I w i l l then determine the 

tax rate (in each group) w h i c h decentraUzes the social planner decisión (in each group). 

T h e O í d 

The oíd group solves the following problem: 

(4.10) 

+ w°{l - 1°) + 
po 

T h e first order condit ion is : 
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du° du" f „ 1 dF° dp 
+ -1^" + í ) = 0 (4.11) dl° dc° V n° dp° di° 

MRS'^.'-l-fJ;^ (4.12) 
n° dp° 81° ^ ' 

A s expected, the marginal rate of substitution from the i n d i v i d u a l opt imizat ion prob lem 

(equation 4.4) differs from the marginal rate of subst i tut ion obtained by the group (equation 

4.12), since the individuáis do not take into accoimt the externality. T o decentralize the solut ion 

at equation 4.12, the group can impose a labor income tax, r ° , to distort the leismre decisión of 

the individuáis. The opt imal tax rate equates the marg ina l rate of subst i tut ion of the ind iv idua l 

(equation 4.4) to the marginal rate of subst i tut ion of the group (equation 4.12). Therefore, i f 

i t is vmique^, the opt imal tax T ° can be derived as follows: 

Mñ5° .^(r2) = MRS° ^ w\\ - r^) - = v^o_ _ L ^ M 

r° = 
1 1 dF° (dp° dp° \ 

* w^n" dp° \dl° dlO'i) ^^"-^^^ 

T h e solution shows that when the free rider effect is larger, the o p t i m a l tax rate w i l l increase, 

since the group has to set a higher tax to correet the larger effect. Not ice that the size of the 

group has a direct negative impact on the opt imal tax rate (per cap i ta effect) and an indirect 

positive impact , through the free rider effect (which increases w i t h the number of members). 

The overal l effect on the opt imal tax rate of an increase of the niunber of oíd people is therefore 

ambiguous. However, given the properties assmned for the transfer funetion, i f i n the l i m i t the 

relative impact of the ind iv idua l effort is smaU, I ob ta in the fol lowing result. 

P r o p o s i t i o n 6 / / = O, the optimal tax rate for the oíd is a decreasing funetion of the 

number of the oíd. 

P r o o f . D i rec t ly from property 7: = = C(n°),C' < O • 

W h e n the number of oíd increases, their opt imal tax rate decreases. I n other words, property 

7 guarantees that the per capita pressure effect is larger t h a n the free rider effect, even when 

^The uniqueness of the optimal tax rate reUes on the group's budget constraint to be linear. The transfer 
funetion should be linear in pressure, i.e. linear in p",?" , and the pressure functions linear in leisure, i.e. 
linear in Ẑ . 
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this last one is máximum (i.e., when = 0). In a sense, as the munber of elderly increases, 

the effectiveness of their average po l i t i ca l contribution on the aggregate pressure of the group 

decreases, and the group opt imal ly decides to reduce every indiv idual ' s contr ibution. 

T h e Y o u n g 

The young group solves the following problem: 

max uy(cy,iy)+/3u°'(c°',l°') 

s.t. + i?c°' = 

T h e first order conditions are: 

{cv 
(4.14) 

(4.15) 

(4.16) 

) 
nv ¿py div 

Tf P aF° dyy 
•"•nv dpy aiv 

It is convenient to rewrite the first order conditions as: 

(4.17) 

(4.18) 

MRsy = -R- (4.19) 
u'{cy) " ' ny dpy diy "ny dpy diy 

A g a i n , the o p t i m a l tax rate on labor income is the one that equaüzes the indiv idual ' s a n d 

the group's marginal rate of subst i tut ion. F r o m equations 4.9 and 4.19 i t is: 

MRSy'' = MRSy ^ (4.20) 
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^ ^ ^ ^'^ ny dpy diy'< ^ny dpy 

ny dpy diy ny dpy diy 

and therefore: 

Ty = 
1 1 dF° f dpy dpy\ 

T h e per capita pressure effect imphes a reduction i n the op t ima l tax rate as the mmiber 

of members i n the group increases, whereas the free rider effect induces an increase. If we 

concéntrate o n a n exogenous increase i n the number of oíd people, it is plausible to assume that 

the free rider effect for the young group, (^•§^ - , is independent f rom the number of oíd 

members, n". Therefore, by property 7, the only relevant effect w i h be the per c a p i t a pressure 

effect, which increases the effectiveness of the average poht ica l contr ibut ion i n a group, as the 

size of the other group rises. T h i s implies that the opt imal tax rate for the young increases 

w i t h the number of oíd people. I can now state the foUowing proposit ion. 

P r o p o s i t i o n 7 / / (^•§^ — j is independent from n°, the optimal tax rate for the young is 

an increasing function of the number of oíd. 

P r o o f . B y property 7: -i^^ = ^{n°),^' > O and by property 3: F° = - i ™ , w h i c h imphes 

t h a t — ; ^ ^ r is an increasing f imction of n°. G i v e n the wage rate, when the number of oíd 

people increases, the opt imal tax rate of the young w i l l increase. • 

4.2.4 E q u i l i b r i u m Definition 

D e f i n i t i o n 8 For given vector of valúes {P,p,A,F°_i) a sequence of wages, interest rates and 

group sizes {w°,wy,R,n°,ny), a pressure function p>{P,n^) and a transfer function F°' = 

f{py,p°, ^)+F°, a balancea growth political equilibrium is asequence of allocations {c°,l°,(^ jy) 

and policy variables {ry,T°,F°) such that: 

• c°and 1° solve the oíd opt imizat ion problem at equation 4.2 

• cy,iy solve the young opt imizat ion problem at equation 4.5 
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• T ' ' , T " are the opt imal intergroup tax rates for the young a n d oíd, as obtained respectively 

at equation 4.13 and 4.21 

• F° is the poHcy outcome associated to the transfer funetion at t ime t and F° = —F^ 

4.3 Solving the Model on Balanced Growth for Quasi-linear 

Preferences 

T o obta in an analyt i ca l result of the pressure game, I embody the po l i t i ca l model described i n 

the previous section into a simpler environment, characterized by the fol lowing asstunptions: 

• Assumpt ion 1. Quasi-hnear preferences: u = c + 'ylogl. Th i s assiunption, which is 

widely used i n this type of models^°, guarantees that aU income eífects are channelled 

toward consumption, whereas leisure is only affected by the net wage and thus by the 

distort ionary tax . 

• Assumpt ion 2: = O for both oíd and young. I assume the máximum free r ider effect. 

• Assumpt ion 3: Ba lanced growth p a t h . Individuáis have the same wage i n y o u t h and i n 

oíd age: = w°'. However, wages increase across generations. T h u s a y o u n g born at 

t ime t has a wage which is weakly higher t h a n the wage of a young b o m at í — 1: w^' > 

w h i c h also impl ies w°' > w°, w i t h w°'/w° = w^'/wy = 1 + where 5 > O is the constant 

growth rate. 

The following proposi t ion formahzes the results obtained under this specifieation of the 

model . 

P r o p o s i t i o n 9 Define retirement as the difference between leisure in oíd age and in youth: 

Ro = ¡01 _ iv , 

"̂See Persson and Tabellini (2000). 
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1. Ifthe steady-state growth rate is nonnegative and p is positive, the optimal tax rate chosen 

by the group of the oíd is a negative function of the number of members. At steady state, the 

oíd choose a lower tax rate and enjoy less leisure when their number is higher. 

2. If the steady-state growth rate is nonnegative and p is positive, the optimal tax rate chosen 

by the group of the young is a positive function of the number of members in the group of the 

oíd. At steady-state, the young choose a lower tax rate and enjoy a higher level of leisure when 

the number of oíd is higher. 

3. At steady state, retirement decreases as the number of oíd people increases. 

P r o o f . See Appendix . • 

T h e proposition suggests that the aging process induces a decrease i n the opt imal level of 

leisure chosen by the oíd and an increase i n the op t ima l level of leisure chosen by the young. 

Since I interpret retirement as the difference i n leisure at oíd and young age, this leads to less 

retirement. T h e intu i t ion is straightforward. A g i n g decreases the eíTectiveness of the average 

i n d i v i d u a l contr ibut ion to the aggregate pressiure i n the group of the oíd, and increases i t i n 

the group of the young. T h i s "per capita pressure" effect dominates the free rider effect. Thus , 

young individuáis are pushed to exert more pressure, through higher taxes, whereas the oíd to 

reduce i t , because of lov;^er taxes. T h e overall effect is a decrease i n the use of the retirement 

provisión by the oíd. 

H o w does aging affect social security? T h i s model has described several mainly po l i t i ca l 

channels through which aging dynamics may affect the size of the per cap i ta social security 

transfer. Unsurpris ingly , as the next corollary shows, the overall result is ambiguous. 

Corollary 10 The aging of population has an ambiguous impact on the size of the social se

curity transfers. 

P r o o f . See Appendix . • 

It is however useful to summarize the different effects that t h i s model has analyzed. A n 

increase i n the proport ion of elderly i n the populat ion has a direct , positive size effect i n their 

p o l i t i c a l power. This size effect rises the aggregate poht i ca l pressure of the group of the oíd, 

as w e l l as the ir po l i t i ca l relevance i n the transfer funct ion. I referred t o the former as the 

"pressure size" effect a n d to the latter effect as the "voters size" effect. T h e latter effect is 
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meant to capture the relevance of the democratic element i n the pol icy making process. B o t h 

size effects clearly increase the equi l ibr ium social security transfer. Propos i t ion 6 suggested that 

aging also influences the ind iv idual po l i t i ca l activit ies . In fact, an increase i n the proportion of 

elderly i n the populat ion exacerbates the free-riding problem, which is common to the pressure 

groups, and decreases the effectiveness of the average ind iv idua l contr ibution to the aggregate 

pol i t i ca l pressure (the "per capi ta pressure" effect). Under the properties of the transfer funct ion 

specified i n section 4.2.1, this leads to a lower intragroup tax among the oíd, which decreases 

their use of retirement. T h e reduction i n time dedicated to ind iv idua l poht ica l activit ies (which 

depends on leisure) reduces their po l i t i ca l power and therefore the social security transfer. 

F ina l ly , there exists a last effect depending on the decrease i n the per-capita transfer associated 

to an increase i n the elderly. This "per capita transfer" effect is induced by the dependency 

ratio. A s the elderly increase, the aggregate transfer have to be shared among more group 

members, and therefore their ind iv idua l effort w i l l be reduced since the i n d i v i d u a l prof itabi l i ty 

of the transfer decreases. 

To smnmarize , the size a n d the per capita effects represent the two faces of the same co in . 

A n increase i n the number of the elderly increases their po l i t i ca l power, but decreases their size 

of the transfer, as well as their ind iv idua l incentives to particípate to the poht i ca l activit ies. 

W h i c h of the two effects w i l l prevalí is u l t imate ly an empir ica l question, that I address i n 

chapter five. 

4.4 Concluding Remarks 

This chapter analyzes the eífect of the demographic dynamics on retirement a n d social security. 

S t a r t i n g from the new approach introduced by M u l h g a n and S a l a - i - M a r t i n (1999a), I develop 

a s imple overlapping generations model of time-intensive po l i t i ca l compet i t i on to address the 

impact of demography on soc ial secm-ity. M y model can s t i l l accoimt for a l l the "facts" explained 

by the M u l l i g a n and Sa la - i -Mar t in ' s model (page 44). Moreover, it can answer these addi t ional 

questions: 

- W h y there exists retirement i n aging populations? 

- W h y do the oíd want to reduce retirement as aging of the populat ion increases? 

87 



- W h y is social security associated w i t h retirement even i n aging populations? 

T h e m a i n contributions of this model are the following: 

1. T h e focus of the analysis is on the impact of demography o n social security, through 

retirement decisions. The model characterizes the relat ion among aging, retirement and social 

security transfers. T h i s allows a comprehensive analysis of the social sectirity system along 

three dimensions: demographics (changes i n the populat ion structure are crucia l to assess the 

future developments of the system); pohtics (the po l i t i ca l game among groups of different age is 

the key determinant for the existence and size of the system); labor (retirement cholees depend 

crucial ly on the disincentive to work existent i n the labor market) . 

2. Demographic changes, i n part icular aging of the populat ion , have a direct impact on the 

retirement choice. T h i s impact is due to the "per cap i ta pressure" effect, w h i c h induces people 

i n the oíd group to set a lower tax on their wage income and , as a consequence, to reduce 

retirement when populat ion ages. Th is relation is crucia l for the future of social security. 

Previous analysis have argued that the oíd group wiU have an increasing po l i t i ca l power, which, 

together w i t h the aging process, w i l l l ead to serious distress for the social security system. 

Proposals to avoid the collapse are numerous, from pr ivat i za t i on to higher taxat i on , t o changes 

i n the retirement ages. Here I have not analyzed different proposals, but rather adopted a new 

start ing point . G iven that the oíd have a large po l i t i ca l power, the future of social security w i l l 

depend on the behavior of this group. A g i n g wi l l l ead this group to reduce their use of the 

retirement provisión. 

3. T h e aging of the populat ion has a n ambiguous efiFect o n the size of social security. In 

spite of the increase i n their poht i ca l power, which l ead to a larger social security size, the per 

capita effect induces the oíd to retire less and work longer, a n d thus to reduce the ind iv idua l 

po l i t i ca l effort they exert to ob ta in transfers from the yoimg. A s a consequence, soc ia l secmity 

size could i n pr inc ip ie even decrease. Successful pohcy reforms should consider this trend, and 

provide larger incentives for the oíd to work longer a n d reduce their leisure. 

Due to the general framework I developed, the analysis can be extended i n several directions. 

T h e only relevant demographic change I considered is the increase i n the dependency ratio , that 

is the aging of the populat ion a n d / o r the increase i n l ife expectancy. However, there are several 

other channels through which a n exogenous demographic change affects the soc ial security 
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system, as an exogenous increase of the worker population (young), due for instance to an 

increased partic ipation of women in the labor market and to immigrat ion . These trends would 

lead to a less dramatic impact of demography on the social security size. However, this model 

suggests that the solution to the sustainabil ity of the social security problem is to induce the 

oíd to reduce their retirement level, which leads to a reduction of their leism-e-pohtical act ivity 

w i t h respect to that one of the yoimg. 

4.5 Appendix: Microeconomic Foundation for the Transfer Func

tion Based on Pressures 

T h i s section shows how to derive the transfer f imction based on pressure from a probabi l ist ic 

vot ing model . I extend the formulation i n M u l l i g a n and Sa la - i -Mart in . (1999a) for the specifi

cation used i n my model . 

Consider a ma jor i tar ian election between two candidates, A and B. Candidates offer a 

pol icy and voters vote o n these policies. The candidate w i t h most votes wins the election and 

implements the announced policy. 

Voters differ by age, indexed by z, by occupation, by electoral preferences Si . W e assume 

that in each group of age there are workers and non workers. Workers have different occupations 

indexed by j = 1... J . 

I assume that each cíindidate k {k = A, B) offers a transfer Tf' to each i n d i v i d u a l of age i. 

Individuáis of age i vote for candidate A i f 

WiT/^) > W(Tf) + Si 

where l y ( Z f ) , k = A,B is the indirect u t i l i t y funct ion of i n d i v i d u a l i when he receives the 

transfer 2^* and Si is the wiUingness to vote for B. Si is normal ly d i s t r ibuted w i t h H d i s t r ibut ion 

funct ion and h density function. Workers and n o n workers have a different d i s t r ibut i on of Si: 

workers have 5, normal ly d istr ibuted w i t h mean equal to S and variance equal to cr^ and non 

workers have Si normal ly d istr ibuted w i t h mean equal to O and variance equal to cr^. Let 

be the size of the i — th group, U the number of non-workers for the i — th group, (1 — Zj) the 

number of workers for the i — th group, pij the proport ion of workers i n occupat ion j. 

E a c h party chooses the transfer to be oflfered to each group, 7^*. H e wants to maximize the 
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expected number of votes. He also knows that total transfers have to sum up to zero. 

Therefore, the problem solved by party A is the following: 

m a x , . E [hH ( - í M f l ) + (1 _ 7,) ^^^^ ( - í M ü z i l ) ; 

s.t. E " i ^ ^ = o 

If we consider only two groups, oíd (o) and young (y), w i t h different size (oo oiy), the 

budget constraint becomes: 

T h e first order conditions are: 

y. o) 

where A is the Lagrange-multipl ier associated w i t h the budget constraint. 

G i v e n that i n equi l ibr ium the two parties choose the same policy, i t is Tf- = Tf, which 

imphes W{T^) = W{Tf). Therefore, the condi t ion can be rewri t ten as follows: 

Define h = ' which is a t e r m independent on z, i t is: 

W'imi + {l-k)h) = ^^ {i = y,o) 

T h e left h a n d side is independent o n i and it is therefore equal for the two groups. T h i s 

imphes that i t must be: 

W'{%){lo + (1 -lo)h) - W'{Ty){ly + (1 -ly)h) = O 

Introduc ing the budget equation 

i t is: 

W'{To)Clo + (1 - ~lo)h - W'i-^){ly + (1 - ly)h = O 

T h i s is a n imphcit fimction F{To,loJy,ceo/oiy), f rom w h i c h i t can be impf ic i t ly defined 

To = f{lo~ly,ao/ay)}' 

Jí we th ink at lo and ly as the aggregate leisure for each group, since poht i ca l act iv i ty is 

assumed to be a constant fract ion of t ime dedicated to leisure (the t ime-intensive hypothesis) , 
we assume that total size is 1 (QQ + OJ, = 1), it is Ty — - f ^ , and therefore 

V'iTo){h + ií-h)h-V'{-f^){ly + {l-l,)h^_0, 
from which it can be implicitely defined To = fiJo,ly, cto). 
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lo and 7y can be seen as the aggregate pressure for each group. Therefore, using a probabiHstic 

approach, we have derived from a democratic vot ing process a function where the transfer to 

the oíd depends on the pressure of the two groups and the relative size, as used i n the model 

developed i n this chapter. 

4.6 Technical Appendix 

4.6.1 Proof of Proposition 9 

Under the assumptions made, the F . O . C . becomes: 

MRS°'^ = ^/l° = w°{l-T°) 

MRsy'' = ^/iy = wy(i-Ty) 

F r o m them: 

/o = ,1 , 

rn = ^ . 
u;v(l-T¡') 
tüO'Cl-T"') 

Consider two steady-state economies characterized by a different steady state size of the oíd 

group: n and ñ, where n < ñ. 

1. At steady state, the oíd choose a lower tax rate and enjoy less leisure when their number 

is higher. 

If ñ > n , by proposit ion 6 i t is T°(ñ) < T°(ri) a n d therefore (1 - T°(n)) < (1 - r°{n)). There 

fore, l°{ñ) < l°(n). S imi lar ly , i t is r°'{n) < r ° ' (n ) and therefore (1 - T ° ' ( n ) ) < (1 - T ° ' ( ñ ) ) . 

Therefore, Z°'(ñ) < l°'{n). 

2. At steady-state, if the growth rate is small enough, the young choose a lower tax rate and 

enjoy a higher level of leisure when the number of oíd is higher. 

W h e n ñ > n , by proposit ion 7 it is r2'(ñ) > T!'(n), wh i ch impUes that (1 - ry(ñ) ) < 

(1 - Ty (n ) ) . Therefore, /^(ñ) > / « (n ) . 

3. At steady state, retirement decreases as the number of oíd people increases. 

W h e n ñ > n , since from the previous steps it is l°'(ñ) < l°'{n) and ¡^{ñ) > ¿^{n), i t is 

Wiñ) = l°'{n} - iy{n) < R°(n) = l°'(n) ~ ¿^(n) Q . E . D . 
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4.6.2 Proof of Corollary 10 

G i v e n t l ie definition of the balanced growth poht i ca l equi l ibr ium, i t is: 
•• /(p°('°,"°).P ' 'a' ' ." ' '),5^.^) 

^ - i - p 

Therefore, the impact of aging on the social security transfer depends on the impac t of n°on 

f{p°{l°,n%pyiiy,ny), ^,x), which is given by: 

dn° ai" dn° ^ dn" + 
-ÉL i i 

df fd¿^dE. I M.\ 4_ 9f 1 
dpy \ dlv dn" dn" J dn" nV 

Consider the simple case where py does not depend on n°: 

\ aiy dn° ^ &n° j ^• 

Since the last term, f ^ ; ^ , is positive by property 7, < O by property 1 a n d propo

sit ion 9, a n d ^ > O by property 1, the fol lowing is true: l) Tf M 9 i l 4 - | 2 l > 0 i e ai" 
di" dn" then ^ > 0. 

If the reduction of leisure induced by the aging process is not suñicient to compénsate the 

increased poUtical power of the oíd induced by their larger size, the impact of aging on social 

security transfers is positive. 

2) If 9¿.díL <-o i e 
an" < dv° ai" 

ai" an" the overall impact of n° on / is ambiguous. 

In this case the impact of aging on social secmrity transfers is ambiguous, due to the presence 

of two opposite effects: the size effect, i.e., when the oíd are more numerous they wiU exert 

more pressure a n d obta in more transfers, and the per cap i ta effect, i.e., when the oíd are more 

nmnerous they are induced to retire less (proposit ion 6) and to exert less pressure a n d receive 

less transfers. Q . E . D . 

Consider the simple case represented by the following specification: 
p'^l" ( n T , P ' ' = Z ' ' ( « T . ( " < l ) 
F° = p° - p" + log ^=1° (n°)" - V {ny)" 

At steady state it is: Ft = 

In this case it can be proved that: T° = (n") " "^ - T " = :;iir (n " ) " ' ^ , 
7° — ;v Ji 

- «,o(i-J3-(n<')''-i)'' ~ «'«'(i-íhrC"")'-') 
o" - -vCn°)°-' y ^ -yf"")"-' 

= ^("°)°"' , ^ ( "T"^ , 
¿ E l _ 7 n ° - ' ( c . i i . ° - n ° - ' ) 

The overaU result depends on the size of the demographic change: If n° < ( Q W ° ) ° ^ then ^ > O, if 
n" > ( Q U ; ° ) ^ then ^ < 0. 
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Chapter 5 

Demography, Retirement and Social 

Security: A Short Empirical 

Analysis 

5.1 Introduction 

This chapter tests the predictions of the theory developed i n the previous chapter. The theo

retical model dehvers two testable imphcations. F i r s t , i t predicts that a large increase of the 

oíd populat i on w i l l lead to a reduction i n the retirement level . A g i n g of the populat i on has 

opposite effects o n the retirement level. O n one side, the free-riding effect induces the oíd to set 

a higher tax on their labor income and thus t o work less, and retire early; on the other side, the 

lower per cap i ta transfer associated to a more niunerous group induces the oíd to reduce the 

tax rate a n d thus to retire later. T h e mode l suggests that the second effect dominates, and thus 

that the retirement level w i l l be reduced. Second, i t shows that aging of the populat i on has 

opposite effects o n the size of social sectirity. A larger propor t ion of elderly i n the populat ion 

increases their poht ica l power, and leads t o more pensión transfers. However, to the extent 

that aging reduces the level of retirement, i t induces a reduct ion i n the social secvirity level as 

Well. A l t h o u g h the overall effect is ambiguous, the m o d e l suggests that when the propor t i on of 

elderly i n the populat i on becomes very large, the combined effect of a lower per capi ta bene-
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fit and higher retirement age may compénsate the po l i t i ca l power of the elderly and induce a 

reduction i n the social security level. 

In the last few years there have been several contributions i n the empir ica l l i terature on 

social security. However, previous studies focus either on the relation between demography and 

pensions^, or on the relation between retirement and pensions^. None of these contributions has 

provided a comprehensive analysis of the impact of demography on both retirement and social 

security. In this chapter, I organize the data for such a comprehensive analysis a n d perform a 

short econometric analysis. 

Th i s chapter has two m a i n contributions. F i r s t , it bmlds a new large da ta set, which 

includes informations on demography, retirement and social security for many coimtries around 

the world. Th i s represents the first attempt to gather together a l l these informations. Second, 

the da ta seem to support the predictions of the theory^. T h i s analysis suggests that there 

exists a hump-shaped relation both between the niunber of elderly i n the populat ion (people 

above retirement age) and the length of retirement (years spent i n retirement) a n d between the 

number of elderly i n the populat ion and the per capita size of social security (as percentage of 

G D P ) . 

The chapter is organized as foUows: i n the next section I describe the construct ion of the 

data set; i n the following two sections, I separately address the two testable predictions. A 

svunmary of the results concludes. Tables and graphs axe reported i n the appendix . 

5.2 The Data 

I construct a leirge data set on social security, retirement, and demographic variables, using 

cross-country data . T h e sample includes a l l the coimtries i n which a retirement program exists 

and data on at least one of the other two fields of interest, demography and social security, are 

available. The year to which data refer to may diífer across coxmtries to reflect unavai labi l i ty 

of more recent data . 

T h e data are coUected from different sources. 

^European Commission (1997), O E C D (1998), Rosevare and oth., 1996. 
^Brugiavini (1997), Gruber and Wise (1997), Latulippe (1997), Samwick (1998). 
^The focus is on a positive explanation of the demographic effects on retirement and social security, rather 

than on giving pohcy recommendations. To this extent a cross-country analysis seems appropriate. 
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1. Un i t ed Nations : Demograpli ic Yearbook (several years) 

2. Social Security Throughout the W o r l d (last available reports: 1995) 

3. International Monetary Pund: Government Finance Statist ics Yearbook (several years) 

P r o m the first source, I coUect data o n the demographic issues: the age structure of the tota l 

populat ion, and the hfe expectancy at b i r t h disaggregated by sex. I n part i cu lar , I select the 

elderly (people aged more t h a n 65 years) and I aggregate a l l the individuáis belonging to the 

groups w i t h above retirement age to obtain the to ta l nmnber of ret ired people i n each country 

by sex. Since different countries may report da ta f rom different years, I restrict the per iod from 

1990 to 1998. 

FYom the second source, I derive the following informations o n the oíd age soc ial security 

program for each country, according to their cmrrent law: type of program, retirement age, re la -

t ion between retirement and benefits. T h i s source represents the m a i n reference for retirement 

issues. A l l da ta come from a 1995 report. 

P r o m the t h i r d som:ce, I obta in data o n social security expenditure, welfare expenditure, and 

G D P . T h e unavai labi l i ty of disaggregate da ta on social security a n d welfare l imi t s the analysis 

to a smaller sample of countries. A g a i n , data are restricted t o the 1990-1998 per iod . T h e I M F ' s 

definit ion of social security includes oíd age payments, however, it differs f rom an ideal measure 

of "governments transfers to the elderly," because i t exeludes medica l and other subsidies for 

the elderly. 

Table 5.1, 5.2 and 5.3 summarize the da ta on demography, retirement and social security. 

These d a t a are then transformed to elosely m a t c h the variables of the theory i n chapter 

four. Specifically, 

• T h e demogmphic factors, which represent the aging process, are captured by the propor-

t i o n of elderly (individuáis aged more 65 years) i n the popu la t i on , by the propor t ion of 

people i n retirement age (people above the official retirement age) i n the populat ion , by 

the dependency rat io (ratio of people aged 65 years or more over people aged less t h a n 

65), and by the life expectancy at b i r t h . 

• To describe the Retirement pohcy i n different demographic environment, I use the official 
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retirement age, the expected length of retirement, deíined as the difference between the 

life expectancy and the legal retirement age, and the working life, i.e., the ratio between 

the legal retirement age and the life expectancy. These last two measures are meant to 

capture the different relevance that the legal retirement age has i n different demographic 

scenarios. 

• T h e level of Social Security is measured as the overall and per cap i ta level of social security 

expenditure as percentage of G D P . 

• Final ly , I occasionally include other variables which may represent significant determi

nants of retirement or social security, but which were not exphci t ly considered i n the 

theoretical model , l ike the hmnan capital . 

5.3 Demographic Dynamics and Retirement 

This section tests the impact of demographic dynamics on the retirement system. T h e model 

i n chapter four predicts a negative relation: as aging increases, po l i t i ca l pressure entails larger 

inefíiciency, and the use of the retirement provisión decreases. In a cross-coimtry study, we 

should thus observe higher legal retirement ages, or a shorter expected length of retirement i n 

countries w i t h a larger proport ion of elderly i n the populat ion . 

5.3.1 T h e D a t a 

I first examine the da ta i n a set of scattered plots, which display the simple correlat ion between 

some cruc ia l characteristics of the retirement system a n d few measures of the aging of the 

populat ion. In part icular , the aging process is s imimarized by the propor t ion of people above 

65 years oíd i n the tota l populat ion, by the dependency ratio , i.e., the rat io of elderly to working 

age populat ion , and by the hfe expectancy at b i r t h , for b o t h male a n d female individuáis. 

• T h e first two plots i n figure 1 display a strong correlation between the retirement age and 

the age structmre of the popi i lat ion. Older populations, measured w i t h the proport ion 

of elderly i n the populat ion or the dependency rat io , are associated w i t h higher legal 

retirement ages. T h e results are robust to spl it the sample by sex. 
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• T h e other plots i n figure 1 examine the relation between the use of the retirement provisión 

and the age structure of the populat ion. In part i cu lar , I consider two variables: the ex

pected length of the retirement period, i.e., the difference between the life expectancy and 

the legal retirement age, and the working life, i.e., the rat io between the legal retirement 

age and the life expectancy. In these plots, there is s t i l l a h i ik between retirement and 

aging, which is, however, not hnear. Yovmg populations, i.e., coimtries w i t h low shares 

of elderly i n the populat ion , are more scattered i n the ir expected length of retirement, 

whereas older populations enjoy longer expected retirement spans. T h e same results ho ld 

true for the expected working hfe. T h i s non-l inearity may emerge from the effect of the 

life expectancy on the retirement age. 

• In fact, the plots i n figure 2 show that countries i n which the populat ion has a higher 

hfe expectancy have higher legal retirement age. However, higher hfe expectancy is also 

associated w i t h longer expected length of retirement, a n d w i t h shorter work ing life. 

• F igure 3 analyzes hfe expectancy as a possible determinant of the age structure of p o p u 

lat ion . Unsurpris ingly , countries w i t h higher life expectancy have a higher proport ion of 

elderly i n the populat ion , suggesting that aging is at least par t ia l l y due to people l i v i n g 

longer. T h i s correlation between life expectancy and the age structure of populat ion is a 

cruc ia l element, whi ch we analyze i n the next section. 

5.3.2 Econometric Specifications 

This first exam of the data is encouraging, i n the l ight of the theory presented i n chapter 4. A s 

expected, aging popi i lat ions are irideed associated to a higher legal retirement age, but also to 

a larger use of the retirement provisión, as measmred by the expected length of retirement and 

by the work ing life. Since this may be due t o the contemporaneous increase i n life expectancy, 

i n the econometric analysis I t r y to disentangle these opposite eflFects. 
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L i n e a r S p e c i f l c a t i o n s 

In the hnear specifieation, I t ry to quantify the difierent efí'eets, by running several regressions, 

w i th different specifications. T h e results* obtained for the overall sample are reported in table 

5.4. T h e main messages are the following: 

• A s suggested by the scattered plots in figures 1 and 2, a l l demographic variables display 

a strong, positive eorrelation w i t h the legal retirement age (see regressions l a and Ib) . 

More aged populations drive a higher legal retirement age, bo th because of a larger share 

of elderly i n the populat ion (or because of a larger dependency ratio) and because of a 

higher hfe expectancy. 

• Regressions 2a a n d 2b suggest that also when taken together, the relative size of the 

elderly and the life expectancy contribute to expla in higher retirement ages, as they b o t h 

retain their stat ist ical significance, and the explained var iabi l i ty increases. 

• A l t h o u g h not supported by the theory, I introduce i n the regression other explanatory 

variables (see regression 3). A d d i n g the per capita social security expenditmre as a fraction 

of G D P does not improve the fit, a n d the variable turns out not to be significant. O n the 

other hand, when I include a measiure of h u m a n cap i ta l (namely the nimiber of years of 

schooling), although the variable is not significant, the fit is greatly improved, a n d the R"^ 

rises from 37% to 51%. Since human capital is a good proxy for the stage of development, 

or analogously, for the income level, I interpret this result as a w a m i n g that the legal 

retirement age may be elosely related to the country 's income level. 

Non-line£ir Specifications 

T h e non-l inearity i n the scattered plots between the expected l ength of the retirement per iod , or 

the working life, and the share of elderly i n the populat ion displayed i n figinre 1, a n d the result 

on the h i m i a n capi ta l i n regression 3 suggest me to t r y a non-l inear specifieation. Therefore, I 

include a quadratie t e r m for the demographic variable (the share of elderly i n the population) 

^The results obtained by splitting the sample according to sex are virtually unchanged, and I choose not to 
report them. 
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i n the regressions in which the explanatory variable is either the expected length of retirement 

or the working hfe. T h e results are the following: 

• T h e non hnear specification tiurns out to be significant, b o t h when the dependent variable 

is the expected length of retirement and when it is the work ing life (regressions 4a and 

4b). h i fact, the proport ion of elderly people (O) and the squared of this variable (O^) 

alone are j o int ly significant and display an R-squared of 34% i n the case of working hfe 

and 29% i n the case of the length of retirement. In the regression to explain the var iabi l i ty 

i n the working l i fe, the first variable (O) has a negative coeíficient, while the second one 

(O^) is posit ive, indicat ing that the re lat ion is U-shaped. T h e same result is obta ined i n 

the regression explaining the var iabihty i n the length of retirement. I n this case I find 

a hump-shaped relat ion. Notice that the shape is opposite, since lower retirement can 

be seen as larger working life or lower length of retirement. Interestingly, i n the l inear 

specification, the proport ion of the elderly a n d the life expectancy have no explanatory 

power o n the working life. 

• These results are presented in figures 4 and 5 respectively for the work ing life and the 

expected length of retirement. T h e graphs capture the existence of two effects. There is 

an i n i t i a l effect, which induces younger coimtries to reduce the working age (or increase 

the length of retirement) as the populat i on becomes older. T h e n , after a m a x i m i u n has 

been reached, countries w i t h older populations have higher work ing age. 

T o summarize , the empir i ca l tests of this section support the results of the theory i n chapter 

4. A n aging populat ion induces a n increase i n the retirement age, through a n increase i n 

the share of elderly i n the populat i on (as predicted by the theory) , a n d a rise i n the hfe 

expectancy. However, i f retirement is considered i n re lat ion t o the demographic environment, 

and the working life is taken to be the correct meastire of the retirement policy, the empir ical 

analysis suggests the existence of a non-hnear re lat ion. I n younger countries, w h i c h i n my sample 

correspond to developing coimtries, the aging process leads t o longer expected retirements spans, 

because of the dominant eífect of the rise i n life expectancy. I interpret this result as evidence 

i n favor of an income eífect. A s these countries age, they also become richer, people l ive longer, 

and therefore they decide to enjoy more old-age leisure, i.e. to reduce their work ing life. I n 
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other, more developed countries, aging is associated to shorter expected retirement periods, 

because, as predicted by the theory, people retire later. 

5.4 Demographic Dynamics and Social Security 

L i this section I examine the effect of demographic dynamics o n the overaU and per capita l 

expenditure i n social secm-ity. T h e model i n chapter 4 suggests aging has two opposite impacts 

on social security. A rise i n the share of elderly i n the populat ion increases their po l i t i ca l power, 

which i n t u r n aUows t h e m to obtain larger per capi ta pensión transfers. However, as argued i n 

the previous section, aging induces longer working lives and reduces retirement. T h i s translates 

into lower pressure by the elderly, and therefore reduces the per capi ta transfer. W h i c h one of 

these two po l i t i ca l effects dominates? The theory does not say, and the final eflfect is ambiguous. 

Therefore, I t u r n to the empir ical analysis to t ry to assess the quantitat ive relevance of each of 

the two opposite effects on bo th the overall and the per capita level of social security. 

5.4.1 T h e Data 

I first present the da ta on the overaU of per capita size of social security and o n the different 

demographic and retirement variables, i n a series of scattered plots. A s before, the aging 

process is measured by the proport ion of people above 65 years oíd i n the t o t a l populat ion , by 

the dependency ratio , and by the life expectancy at b i r t h . Ret irement poUcies are smnmarized 

by the retirement age, by the expected length of retirement and by the work ing age. 

• Figure 6 considers the demographic variables. Unsurpr is ingly , coimtries w i t h a larger 

proport ion of elderly i n the populat ion , or a higher dependency rat io , display higher 

overaU levéis of social secmrity. A slight positive correlat ion seems to exist also when 

social security is measured i n per cap i ta terms. Li fe expectancy, o n the other h a n d , is 

strongly and posit ively related to the social secmrity size, b o t h i n absolute a n d i n per 

cap i ta terms. 

• I n figure 7, social secmrity expenditures are related to the retirement age, to the expected 

length of retirement a n d to the working Ufe. A s predicted by the theory, the length of 

retirement has a posit ive impact on the social security level. I n fact, the expected length 
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of retirement is positively correlated to b o t h social security expenditures, whereas the 

working hfe shows a negative eorrelation. F i n a l l y , per cap i ta transfers seem to increase 

i n the legal retirement age. 

5.4.2 Econometric Speciflcations 

A look at these scattered plots suggests that , as predicted by the theory, there exist positive 

effects of aging and of the length of retirement o n the social security size. T h e a i m of this 

section is to find the correet specifieation to disentangle the direct (more po l i t i ca l power) and 

the indirect (through retirement) effect of aging o n social security, i n a cross country sample. 

Linear Specifieation 

I first consider a l inear specifieation for the impact of demographic a n d other variables on the 

social security size. The m a i n results are reported i n tables 5.2 and can be summarized as 

follows: 

• A l l demographic variables display a posit ive, albeit weak, eorrelation w i t h the per capita 

size of social security (see regressions l a a n d Ib) . T h i s is not surpris ing, since the theory 

in chapter 4 suggests that there exist opposite effects of ag ing o n social security. Clearly , 

the eorrelation becomes mueh higher i f I consider the overal l soc ial security expenditure 

(see regression 4). 

• A s suggested by the scattered plots i n figure 7, retirement variables are related to the 

social security transfer. I n part icular , as shown i n regression 2, a n increase i n the work ing 

per iod sl ightly decreases the per capi ta transfer. T h i s is consistent w i t h the theory i n 

chapter 4, whi ch argües that aging reduces the per capi ta average contr ibut ion , decreases 

retirement, which i n t u r n induces less social security transfers. T h e former effect was 

analyzed i n the previous section, whi le regression 2 provide support ing evidence for the 

latter. 

• W h e n I l u m p together retirement a n d demographic variables, the la t ter ones become less 

significant, but the overaU fit improves (see regressions 3a, 3b a n d 5), to conf irm that . 
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despite collinearity problems between retirement and demographic variables, b o t h effects 

predicted by the theory can be foimd i n the data. 

Test non Linear Specifications 

To account for the non-linear effect of the demographic variables o n the retirement, I adopt a 

non-linear specification, which includes a quadratic t e r m for the demographic variable. A d d i 

tionaUy, since the a im is to explain the size of per capita social secmity expenditure, I decide to 

use as the demographic explanatory variable the proport ion of people i n retirement age i n the 

populat ion, rather than the proport ion of elderly i n the populat ion, to account for the different 

retirement policies. 

The quadratic specification gives rise to a hmnp>-shaped relat ion. M o r e aged populations 

have a larger per capita social secmity size, but an opposite effect induc ing a reduction of social 

security shows up at a larger level of aging. T h i s threshold coincides w i t h a proport ion of elderly 

i n the populat ion of about 18%. T h e predicted relation is represented i n graph 8. 

5.5 Summary of the Results 

T h i s prehminary econometric analysis seems to support the two m a i n predictions of the theory 

i n chapter 4. In part icular , the theory suggests that aging involves a po l i t i ca l inefficiency, 

a n d thus induces a reduction in the retirement level. T h e da ta i n m y cross country sample 

show that there exists a U-shaped relat ion between demography and retirement. I n coimtries 

w i t h a yoimger populat ion , typicaUy developing countries, aging rises the expected length of 

retirement. T h i s may be due to a n income effect, dr iven by the large increase i n hfe expectancy 

which is associate to the early stage of the aging process. A s individuáis l ive longer, they dioose 

to enjoy more leisure, and thus to reduce their working life. In older more developed countries, 

as predicted by the theory, the aging process leads to shorter expected retirement spans, and 

people retire later. 

T h e theory i n chapter 4 suggests that aging has opposite p o l i t i c a l effects o n social security. 

A s previously argued, i t induce less retirement, a n d thus lowers the per cap i ta transfer. However, 

i t also increases the share of elderly i n the populat ion and therefore their po l i t i ca l power, which 

102 



i n t u r n leads to larger per capita transfers. The empir ica l analysis confirms the existence of 

these two opposite effects. I n fact, simple regressions show that measures of aging and of the 

length of retirement have a weak (respectively positive and negative) eorrelation w i t h social 

security per capi ta expenditure. Us ing a non-linear specifieation, I also find evidence of a 

himip-shaped relat ion between the share of individuáis i n retirement age i n the populat i on and 

the per-capita level of social security. A s populations age, they are characterized by larger social 

security expenditures, since the elderly can exert more pressure a n d obta in larger transfers from 

the other group. However, after a certain threshold is reached, the relat ion tiurns negative: a n 

inereasing proport ion of elderly has to share the transfer from the young group, and the per 

capita transfer decreases. 

This represents a prehminary empir ical analysis. Further studies are needed to examine 

other characteristics of the social security programs aro imd the wor ld a n d the composit ion of 

the populat ion , inc luding for instance not only the disaggregation by sex, as i n this chapter, 

but also the proport ion of immigrants in t o ta l populat ion , as also suggested i n the theoretieal 

extensions of the model . 
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5.6 Appendix: Tables and Graphs 

Table 5.1: Percentage of "Oíd" People on Tota l Populat ion 

Table 5.2: Retirement Age and T y p e of Social Security Program 

Table 5.3: Percentage of Social Security Expendí tures 

Table 5.4: The Variables 

Table 5.5: Retirement 
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G r a p h 1: Retirement and A g i n g 

G r a p h 2: Retirement and Life Expectancy 

G r a p h 3: Determinants of Ag ing : Higher Life Expectancy? 

G r a p h 4: W o r k i n g Li fe and A g i n g 

G r a p h 5: Length of Retirement and A g i n g 

G r a p h 6: Social Security and Demographics 

G r a p h 7: Social Security and Retirement 

G r a p h 8: Per C a p i t a Social Security 
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Table 5.1: Percentage of "Oíd" People on Total Population Around the World, 1995 

COUNTRY 

Pcrccnt 

MAN 

agcof pcoplc 

WOMAN 

over 65 

T O T A L ' 

Percentage 
B i i S i i l 
'-'^MAN'^^' 

of pcoplc abe 
ctírcmcnt'iago 

WOMAN 

ve official 1 
1 

TOTÁt 1 
AFGHANISTAN 4,230799 3,157451 3,708361 6,4037 7,087461 6,736511 
ALGERIA 3,864332 4,041353 3,951864 3,864332 5,920675 4,88113 
ARGENTINA 7,575942 10,02789 8,829294 9,459295 16,35487 12,98408 
ARMENIA 5,21058 7,596151 6,440254 9,374519 16,67857 13,13949 
AUSTRALIA 10,27812 13,35033 11,82019 10,27812 17,29255 13,79896 
AUSTRIA 11,13151 19,01302 15,21891 11,13151 24,1622 17,88932 
B A H A M A S . T H E 3,981728 5,446035 4,731333 3,981728 5,446035 4,731333 
BAHRAIN 2,076517 2,476324 2,244681 3,491359 6,149484 4,609404 
B A R B A D O S 9,840556 12,8006 11,38205 9,840556 12,8006 11,38205 
BELARUS 7,359319 14,67563 11,2409 12,6679 21,04628 17,11295 
B E L G I U M 12,05375 17,66348 14,92238 17,50917 23,43573 20,53981 
BELIZE 4,076923 4,423762 4,247805 6,017308 6,209901 6,112195 
BENIN 0,9539 1,117118 1,037726 1,890315 2,153341 2,0254 
B E R M U D A 7,908847 11,058 9,523032 7,908847 11,058 9,523032 
BOLIVIA 3,386762 4,076557 3,734525 8,003065 12,36656 10,20294 
BRAZIL 4,038748 4,734875 4,390724 4,038748 7,238064 5,656385 
BULGARIA 12,52334 15,49083 14,03168 18,45346 28,32619 23,47166 
BURUNDI 3,825298 4.048381 3,939886 7,138345 7,895561 8,849978 
C A M E R O O N 3,443349 3,971818 3,708126 5,271672 5,942728 7,527292 
CANADÁ 10,00648 13,54823 11,79383 10,00648 13,54823 5,607889 
CAPE V E R D E 5,169232 6,393995 5,814795 5,169232 9,088485 11,79383 
C E N T R A L A F R I C A N REP. 3,034115 2,787014 2,908451 7,474156 10,70268 7,235037 
CHILE 5,44934 7,570642 6,521515 5,44934 10,72249 9,116038 
CHINA,P.R.: M A I N L A N D 4,926111 6,257133 5,572118 7,930809 12,8845 7,231879 
C O L O M B I A 3,971121 4,744341 4,361005 5,91345 9,559916 8,114565 
C O S T A RICA 4,815127 3,784075 4,301144 4,815127 8,375668 10,33507 
CROATIA 8,592988 14,47092 11,62227 14,04653 20,65596 7,752122 
CYPRUS 8,867403 11,10193 9,986207 8,867403 11,10193 6,590069 
C Z E C H REPUBLIC 10,04335 15,6776 12,94139 14,77744 25,81574 17,4528 
D E N M A R K 10,85377 15,59509 13,25673 10,85377 15,59509 9,986207 
DOMINICAN REPUBLIC 3,684426 4,023322 3,851076 5,69886 6,140601 20,45511 
E C U A D O R 4,016314 4,716418 4,36465 8,6075 9,563527 13,25673 
E G Y P T 3,377795 4,008526 3,68757 5,434999 6,353135 5,916084 
E L S A L V A D O R 3,112643 3,74183 3,431617 4,959015 8,291224 9,083171 
E Q U A T O R I A L G U I N E A 3,665542 4,28938 3,986787 6,010541 6,710174 5,885928 
ESTONIA 8,397912 16,24912 12,58195 13,47867 28,55225 6,648316 
E T m O P I A 2,956396 3,003955 2,980081 6,866467 6,919439 6,370817 
FUI 3,012221 3,127874 3,069342 7.228061 7,274888 21.51164 
FINLAND 10,3129 17,15967 13,83019 10,3129 17,15967 6,892848 



COÜNTR 
retirement age; 
' WOMAN T O T 

F R A N G E 11,85184 17,07906 14,5332 11,85184 17,07906 7,251189 
GEORGIA 6,170981 11,26715 8,84964 11,25357 22,90259 13,83019 
G E R M A N Y 10,45356 19,15585 14,95888 12,5505 20,66731 14,5332 
G R E E C E 13.31891 16,32475 14,84097 13,31891 22,60336 17,37655 
G U A T E M A L A 3,043713 3,311831 3,176371 4,90879 5,252839 16,7527 
GUINEA 0,456731 0,487029 0,472357 0,698011 0,679671 18,02027 
HAITÍ 3,800515 4,356467 4,083858 8,326314 9,323922 5,079017 
HONDURAS 3,462054 3,555574 3,509126 3,462054 5,223562 0,688553 
H O N G K O N G 8,23537 10,5095 9,350975 8,23537 10,5095 8,834748 
H U N G A R Y 10,92873 16,4551 13,80659 15,97521 27,92487 4,348683 
ICELAND 8,096911 10,33581 9,213967 8,096911 10,33581 9,350975 
INDIA 4,110359 4,359946 4,230295 9,886379 10,03713 22,19801 
INDONESIA 3,586204 4,087332 3,837617 8,824125 9,618362 9,213967 
IRÁN, I.R. OF 3,70459 3,04573 3,385188 6,218865 7,58868 9,958819 
IRELAND 7,917614 10,77471 9,355591 7,917614 10,77471 9,22259 
ISRAEL 8,2701 10,55807 9,423347 8,2701 14,07617 6,882923 
I T A L Y 12,27189 17,22855 14,81894 14,49665 25,41186 9,355591 
JAMAICA 7,060276 7,927733 7,49583 7,060276 10,3297 11,19664 
JAPAN 11,25629 15,74698 13,54317 11,25629 15.74698 20,10558 
JORDÁN 2,897196 2,490802 2,700294 4,696262 6,184747 8,701868 
K A Z A K H S T A N 3,673327 8.144092 5,974136 6,976478 15,91748 13.54317 
BCENYA 3,389128 3,451075 3.420371 6,489444 6,678522 5.41745 
K O R E A 4,078645 6,93193 5,500132 7,373069 11,20393 11,57782 
KUWAIT 1,228 1,429003 1,305671 7,813954 6,217903 6,584807 
K Y R G Y Z REPUBLIC 3,51673 6,667343 5,12235 6,394272 13,47604 9,281577 
L A T V I A 8,508482 16,75832 12,92684 13,70205 29,23364 7,197211 
LIBYA 2,192657 2,381411 2,285188 2,192657 2,381411 10,00329 
LITHUANIA 16,0784 7,347634 11,47834 16,0784 13,14916 22,02029 
L U X E M B O U R G 9,933712 16,09984 13,07685 9,933712 16,09984 2,285188 
M A L A Y S I A 3,567648 4,224325 3,89328 8,254742 9,298958 14,53504 
MALÍ 3,897401 3,710911 3,802037 8,807989 8,240775 13,07685 
M A L T A 11,92365 18,85222 15,42069 15,17042 22,77547 8,772546 
M A R S H A L L ISLA>JDS 2,661027 3,049427 2,850902 5,577584 5,979087 8,517936 
MAURITANIA 3,300391 3,700947 3,502084 4,65142 7,633336 19,00889 
MAURITIUS 4,888594 6,663562 5,774238 7,275869 9,359744 5,773864 
MÉXICO 3,957047 4,347742 4,155909 3,957047 4,347742 6,152917 
M O R O C C O 4,620075 4,66973 4,645364 6,683865 6,997063 8,315646 
N E T H E R L A N D S 10,55273 15,51062 13,05911 10,55273 15,51062 4,155909 
N E W Z E A L A N D 9,903444 12,98222 11,46318 11,57692 14,55883 6,843377 
N I C A R A G U A 1,00219 0,823024 0,912783 1,626539 1,358919 13,05911 
NIGER 3,170969 2,748474 2,957741 5,0233 4,371205 13,08758 
N O R W A Y 11,45196 16,33608 13,92058 11,45196 16,33608 1,492992 
PAKISTÁN 3,737579 3,777912 3,757087 6,009967 5,948778 4,694196 
PANAMÁ 5,074184 5,437908 5,254022 6,225863 9,141166 13,92058 
PAPUA N E W GUINEA 2,441757 2,451185 2,446308 7,033795 7,176246 5,980371 



, Pcrccnt age of people Pcrccntagc of people abo 
ctírcment age 

tve official 1 

COUNTRY - ' ^ ' ' ^' - WOMAN * T O T A L ' " M A N ' - ^WOMAN ' TOTÁi: 1 
P A R A G U A Y 2,507356 3,456368 2,978198 3,978975 5,263183 7,667294 
PERÚ 3,486327 4,223474 3,852486 3,486327 6,499513 7,102556 
PHILIPPINES 3,175791 3,793194 3,483007 5,031149 5,826642 5,426981 
P O L A N D 7,983019 12,70323 10,40421 7,983019 17,91524 13,07767 
P O R T U G A L 12,19405 16,09851 14,21797 12,19405 16,09851 14,21797 
ROMANÍA 9,663594 13,08386 11,40397 14,90188 24,90162 19,99018 
RUSSIA 6,942294 15,12813 11,28634 11,79996 27,11509 19,92737 
R W A N D A 3,020135 3,306602 3,167061 6,367051 7,229553 6,809419 
S E N E G A L 3,432914 3,283746 3,358439 7,316132 6,962446 7,139548 
S E Y C H E L L E S 5,083417 8,427591 6,752877 6,606819 10,22269 8,411916 
SINGAPORE 5,933753 7,338882 6,630947 12,61939 14,26508 13,43594 
S L O V A K I A 8,371286 12,13573 10,29855 8,371286 21,89089 15,29285 
SLOVENIA 8,302329 14,6336 11,56382 11,31588 23,77507 17,7341 
S O L O M O N I S L A N D S 3,809505 2,644967 3,249222 18.0595 15,83919 16,99126 
SOUTH ÁFRICA 3,560205 5,028563 4,295044 3,560205 7,409454 5,48656 
SPAIN 11,98616 16,40931 14,23779 11,98616 16,40931 14,23779 
S R I L A N K A 4,46909 4,144782 4,310104 9,827605 12,55995 11,16709 
ST. L U C I A 5,810194 7,187277 6,519489 7,978962 9,631097 8,829928 
ST.CHRISTOPHER A N D NEVIS 7,563764 11,41405 9,44119 8,729112 13,00832 10,81568 
S U D A N 2,90758 2,366769 2,638226 4,7368 6,391885 5,561124 
SWAZILAND 2,954173 3,792979 3,396916 8,702372 9,050573 8,886161 
S W E D E N 15,0694 20,00325 17,56544 15,0694 20,00325 17,56544 
SWITZERLAND 12,29574 17,64513 15,0323 12,29574 20,64665 16,56777 
SYRIAN A R A B REPUBLIC 4,313393 4,444116 4,377348 6,265026 8,401004 7,310026 
T A N Z A N I A 3,102378 3,298486 3,202503 6,844035 7,047585 6,947959 
TRINIDAD A N D T O B A G O 5,219394 5,752605 5,468767 8,044659 8,114059 8,077116 
TUNISIA 5,563043 5,246767 5,406582 8,428518 8,099203 8,265607 
T U R K E Y 3,814242 4,759282 4,280562 6,500807 11,19675 8,817969 
TURKMENISTÁN 2,642091 4,804709 3,739472 4,769479 10,28991 7,570719 
U G A N D A 3,45448 3,222842 3,336575 6,781226 6,50603 6,64115 
U K R A I N E 8,185621 16,42866 12,60897 13,8048 28,49558 21,68811 
UNITED K I N G D O M 13,08659 18,62405 15,91451 13,08659 23,55573 18,43307 
UNITED STATES 10,60391 14,76983 12,73638 10,60391 14,76983 12,73638 
U R U G U A Y 9,969001 13,14684 11,59765 14,66714 23,50428 19,19618 
UZBEKISTÁN 2,896213 5,191483 4,057854 5,100399 10,81415 7,99214 
V A N U A T U 2,528786 2,695403 2,608481 4,217621 4,384206 4,297302 
V E N E Z U E L A 3,455197 4,188593 3,818804 5,439516 8,859541 7,135115 
V I E T N A M 4,348134 5,694267 5,046004 6,814972 11,38226 9,182769 
W E S T E R N S A M O A 3,28019 3,621978 3,446433 7,713441 7,802198 7,756612 
Y E M E N , REPUBLIC O F 2,915688 3,147314 3,032368 4,442812 6,809391 5,634959 
Y U G O S L A V I A , SFR 8,259966 10,4303 9,354143 13,91593 16,56208 15,24999 
Z A M B I A 2,900012 2,309904 2,599992 9,100016 8,706586 8,89999 
Z I M B A B W E 3,088964 3,230479 3,161397 4,778027 4,654175 4,714634 

Source: United Nations Demographic Yearbook, several years 



Table 5.2 Retirement Age and Type of Social Security Programme Around the World 

1 COUNTRY - - " - ^ >RAM RAW CURRENT LAW T Y P E OF PROGRAMME - - ^ 
A F G H A N I S T A N 60 55 1987 Social Insurance System 
ALBAÍÍIA 60 55 1993 Social Insurance System 
A L G E R I A 60 55 1984 Social Insurance System 
A N T I G U A 60 60 1972 Social Insurance System 
A R G E N T I N A 62 57 1954 Dual Soc.Insurance Syst.&Prov.Fund 
A R M E N I A 60 55 1992 Social Insurance System 
A U S T R A L I A 65 60 1991 Dual Soc. Ins. Syst.&Soc.Assist.Syst 
AUSTRIA 65 60 1979 Social Insurance System 
B A H A M A S . T H E 65 65 1972 Social Insurance System 
B A H R A I N 60 55 1976 Social Insurance System 
B A R B A D O S 65 65 1966 Social Insurance System 
B E L A R U S 60 60 1993 Social Insurance System 
B E L G I U M 60 60 1990 Social Insurance System 
B E L I Z E 60 60 1979 Social Insurance System 
B E N I N 55 55 1970 Social Insurance System 
B E R M U D A 65 65 1970 Social Insurance System 
BOLIVIA 55 55 1993 Social Insurance System 
B R A Z I L 65 60 1991 Social Insxirance System 
B U L G A R I A 60 55 1957 Social Insurance System 
B U R K I N A FASO 55 55 1972 Social Insurance System 
BURUNDI 55 55 1991 Social Insurance System 
C A M E R O O N 60 60 1990 Social Insurance System 
CANADÁ 65 65 1966 Dual Provident System&Social Ins.Sys 
C A P E V E R D E 65 60 1983 Social Insurance System 
C E N T R A L A F R I C A N REP. 55 50 1981 Social Insurance System 
C H A D 55 55 1977 Social Insurance System 
CHILE 65 60 1981 Provident Insurance System 
CHINA,P.R.: M A I N L A N D 60 55 1986 Sepárate Mandatory Prov. System 
C O L O M B I A 60 55 1994 Social Ins.Sys&Prov. Ins. System 
CONGO, D E M . REP.(ZAIRE) 63 55 1961 Social Insurance System 
CONGO, R E P U B L I C OF 55 55 1986 Social Insurance System 
COSTA RICA 61,9 59,9 1971 Social Insurance System 
C R O A T I A 60 60 Social Insurance System 
C Y P R U S 65 65 1980 Social Insurance System 
C Z E C H REPUBLIC 60 53 1994 Social Insurance System 
DENMARK 67 67 1984 Social Insmance System 
D O M I N I C A N R E P U B L I C 60 60 1948 Social Insurance System 
E C U A D O R 55 55 1988 Social Insurance System 
E G Y P T 60 60 1984 Social Insurance System 
E L S A L V A D O R 60 55 1969 Social Insurance System 
E Q U A T O R I A L GUINEA 60 60 1984 Social Insurance System 
ESTONIA 60 55 1994 Social Insurance System 
ETHIOPIA 55 55 1975 Social Insurance System 
F i n 55 55 1985 Provident Insurance System 
F I N L A N D 65 65 1986 Universal and 
F R A N G E 65 65 1980 Social Insurance Sys&Mandatory 



COUNTRY ^ y./ ,.v^ . < R A M RAW CURRENT LAW TYPE OF P R O G R A M M E v . - < 
G A B O N 55 55 1965 Social Insurance System 
C A M B I A . T H E 55 55 1987 Pensión 
GEORGIA 60 55 1992 Social Insurance System 
G E R M A N Y 63 63 1973 Social Insurance System 
G R E E C E 65 60 1992 Social Insurance System 
G U A T E M A L A 60 60 1969 Social Insurance System 
GUINEA 55 55 1994 Social Insurance System 
G U Y A N A 60 60 1992 Social Insurance System 
HAITÍ 55 55 1967 Social Insurance System 
HONDURAS 65 60 1959 Social Insurance System 
H O N G K O N G 65 65 Dual Ins. Syst.&Soc.Assist.sys 
H U N G A R Y 60 56 1994 Social Insurance System and Prívate 
I C E L A N D 67 67 1993 Dual System and Soc.ins.Sys. 
INDIA 55 55 1976 
INDONESIA 55 55 1977 Provident Insurance System 
IRÁN, I R . OF 60 55 1975 Social Insurance System and Prívate 
I R E L A N D 66 66 1993 Dual System and Soc.ins.Sys 
ISRAEL 65 60 1982 Social Insurance System 
I T A L Y 61 56 1992 Social Insurance System 
J A M A I C A 65 60 1990 Social Insurance System 
J A P A N 65 65 1985 Social Insurance System 
JORDÁN 60 55 1978 Social Insurance System 
K A Z A K H S T A N 60 55 1991 Social Insurance System 
K E N Y A 55 55 1965 Provident Insurance System 
K O R E A 60 60 1994 Social Insurance System 
K U W A I T 50 50 1976 Social Insurance System 
K Y R G Y Z R E P U B L I C 60 55 1994 Social Insurance System 
L A T V I A 60 55 1990 Social Insurance System 
L E B A N O N 64 64 1963 Social Insurance System 
L I B Y A 65 65 1980 Social Insurance System 
L I T H U A N I A 62 60 1990 Social Insmance System 
L U X E M B O U R G 60 60 1987 Social Insurance System 
M A D A G A S C A R 60 55 1969 Social Insurance System 
M A L A Y S I A 55 55 1969 Dual Provident System 
m a l í 55 55 1986 Social Insurance System 
M A L T A 61 60 1987 Social Insurance System 
M A R S H A L L ISLANDS 55 55 1990 Social Insurance System 
M A U R I T A N I A 60 55 1967 Social Insurance System 
MAURITIUS 60 60 1976 Social Insurance System 
MÉXICO 65 65 1992 Social Insurance System 
M O R O C C O 60 60 1981 Social Insurance System 
N E T H E R L A N D S 65 65 1975 Social Insurance System 
N E W Z E A L A N D 62 62 1990 Social Insurance System 
N I C A R A G U A 60 60 1982 Social Insurance System 
NIGER 60 60 1967 Social Insurance System 
N O R W A Y 67 67 1966 Dual System and Soc.ins.Sys. 
OMÁN 60 55 1991 Social Insurance System 
PAKISTÁN 60 55 1976 Social Insmance System 
PANAMÁ 62 57 1991 1 Social Insurance System 



comTRyi^^^f:e^:¥^^K'^>HrRAM> .RAW CURRENT LAW^-TYPE O F PRÓGRAIVLME 
P A P U A N E W GUINEA 55 55 1980 Provident Insurance System 
P A R A G U A Y 60 60 1973 Social Insurance System 
PERÚ 65 60 1991 Individual Funded System 
PHILIPPINES 60 60 1992 Social Insurance System 
P O L A N D 65 60 1991 Social Insurance System 
P O R T U G A L 65 65 1989 Social Insurance System 
ROMANÍA 60 55 1992 Social Insurance System 
RUSSIA 60 55 1993 Social Insurance System 
R W A N D A 55 55 1974 Social Insurance System 
SAUDIARABIA 60 60 1969 Social Insurance System 
S E N E G A L 55 55 1975 Social Insurance System 
S E Y C H E L L E S 63 63 1990 Social Insurance System 
SINGAPORE 55 55 1991 Provident Insurance System 
S L O V A K I A 65 53 1994 Social Insurance System 
S L O V E N I A 63 58 1992 Social Insurance System 
S O L O M O N I S L A N D S 40 40 1973 Social Assistance System 
SOUTH ÁFRICA 65 60 1973 Social Assistance System 
SPAIN 65 65 1985 Social Insurance System 
S R I L A N K A 55 50 1985 Provident Insurance System 
ST. L U C I A 60 60 1978 Social Insurance System 
S U D A N 60 55 1990 Social Insurance System 
S W A Z I L A N D 50 50 1974 Provident Insurance System 
S W E D E N 65 65 1976 Dual System and Soc.ins. System 
SWITZERLAND 65 62 1982 Soc.Ins.Syst.&Mandat. occup. plans 
S Y R I A N A R A B REPUBLIC 60 55 1976 Social Insurance System 
T A N Z A N I A 55 55 1964 Provident Insurance System 
TOGO 55 55 1973 Social Insurance System 
TRINIDAD A N D T O B A G O 60 60 1971 Dual System and Social ins.System 
TUNISIA 60 60 1974 Social Insurance System 
T U R K E Y 60 55 1983 Social Insurance System 
TURKMENISTÁN 60 55 1991 Social Insurance System 
U G A N D A 55 55 1965 Provident Insurance System 
U K R A I N E 60 55 1992 Social Insurance System 
UNITED K I N G D O M 65 60 1992 Dual System and Social ins.System 
UNITED STATES 65 65 1935 Social Insurance System 
U R U G U A Y 60 55 1987 Social Insiyance System 
UZBEKISTÁN 60 55 1994 Social Insurance System 
V A N U A T U 55 55 1987 Provident Insurance System 
V E N E Z U E L A 60 55 1989 Social Insurance System 
V I E T N A M 60 55 1992 Social Insurance System 
W E S T E R N S A M O A 55 55 1972 Provident Insurance System 
Y E M E N , R E P U B L I C OF 60 55 1995 Provident Insurance System 
Y U G O S L A V I A , SFR 60 55 1983 Social Insurance System 
Z A M B I A 50 50 1973 Provident Insurance System 
Z I M B A B W E 60 60 1993 Social Insurance System 

Source: Social Security Throughout the World, 1995 



Table 5.3 Percentage of Social Security Expenditures Around the World, 1995 

COÜNTRVr. V í-.^x % S O C S E C / G D P % W E L F ^ G D P % S O C . S E C & W E L R / G D P 
ARGENTINA 6,732229102 0 7,242229102 
AUSTRALIA 8,46360463 0,557226185 9,333066368 
AUSTRIA 0 0 17,23114005 
BAHRAIN 0 0 1,064386669 
BARBADOS 6,576989291 0,592337545 7,169326836 
BELAR US 0,00401794 0,543670659 11,70594112 
B E L G I U M 20,66613938 0,140609895 20,80674927 
BELIZE 1,20647164 0,150126987 1,356598627 
BENIN 0 0 2,816998999 
BOLIVIA 5,414237936 0,662446249 6.076684185 
BRAZIL 0,940405441 0,086634 1,027039441 
B U L G A R I A 7,262255478 1,203343212 9,076002461 
BURKINA FASO 1,113515036 0 1,113515036 
BURUNDI 1,377650551 0,085599179 1,463249729 
C A M E R O O N 0,122668106 0,08757723 1,398236459 
CANADÁ 7,810534486 1,876589139 9,687123625 
C E N T R A L A F R I C A N REP. 0 0 1,171480972 
CHILE 6,288186774 0,023823225 6,923926563 
CHINA,P.R.; M A I N L A N D 0,000637349 0,003505417 0,004142766 
C O L O M B I A 1,056558128 0,067656533 1,12421466 
CONGO, D E M . REP. (ZAIRE) 0 0 0,137347047 
CONGO, REPUBLIC O F 1,703777833 0 1,703777833 
C O S T A RICA 3,532575433 0 3,532575433 
CROATIA 0,012600676 0,002118087 0,015142351 
CYPRUS 7,426762061 1,246495214 8,673257275 
C Z E C H REPUBLIC 12,64340709 0,201758109 13,14628675 
D E N M A R K 17,1997948 0,401424569 17,89777436 
DOMINICAN REPUBLIC 0,07096947 0,581592573 0,652562042 
E G Y P T 4,439512195 0 4,44097561 
E L S A L V A D O R 0,882299103 0,154324899 1,054224926 
E Q U A T O R I A L GUINEA 0 0 0 
ESTONIA 9,719729564 0,329440688 10,11293792 
ETHIOPIA 0,976337053 0,051943055 1,230761831 
FUI 1,07007874 0,149212598 1,219291339 

FINLAND 0 0 15,53411251 
F R A N G E 16,53219539 0,317926834 18,30693363 

G A B O N 0 0 0 

GAMBIA, T H E 0,674879033 0,014790711 0,689669745 
G E R M A N Y 0 0 13,66063919 

G R E E C E 5,609862043 0,420908016 6,03077006 

G U A T E M A L A 0 0,072156287 0,607396336 

G U Y A N A 2,795315682 1,588594705 4,383910387 

HAITÍ 0,314478252 0,007147233 0,36348785 

HONDURAS 0,885875706 0 0,885875706 



H U N G A R Y 10,82624828 3,099891898 13,92614018 

ICELAND 6,435260268 0,892846852 7,32810712 

INDIA 0 0 0 

INDONESIA 0,997806853 0,061776149 1,059583002 

IRÁN, I.R. OF 3,080524658 0,180243464 3,334860297 

IRELAND 10,59137734 0,353554623 10,94493196 

ISRAEL 6,972517 0 11,98028189 

ITALY 13,20724425 4,396329252 17,6035735 

J A M A I C A 1,148532243 0,037158396 1,185690639 

JAPAN 7,414473864 0,881187931 8,720584121 
JORDÁN 3,179933883 1,629322559 4,966678911 
K E N Y A 0,019783836 0 0,019783836 
K O R E A 1,664897016 0,360581206 2,025478221 
KUWAIT 4,580981329 2,029960921 6,610942249 

K Y R G Y Z REPUBLIC 0 0 0 
L A T V I A 12,92885997 0,435352897 13,49438276 
LITHUANIA 8,204682801 0,339590457 8,794401713 
L U X E M B O U R G 20,94406415 0,641502054 21,65284569 
M A D A G A S C A R 0 0 0,160251472 
M A L A Y S I A 0,994567198 0,524187249 1,518754448 
MALÍ 0,904128284 0,034118048 0,938246332 
M A L T A 12,34806147 0,385085575 12,73314705 
MAURITANIA 1,322399767 0,048617638 1,371017405 
MAURITIUS 0 0 4,583896056 
MÉXICO 2,624527191 0,35731558 2,981842771 
M O R O C C O 0 0 2,319488818 
N E T H E R L A N D S 16,52712795 1,261037634 0 
N E W Z E A L A N D 14,01313442 0,147993499 14,75310192 
N I C A R A G U A 2,415070256 0 3,057313845 
NIGER 0 0 0,306975009 
N O R W A Y 13,74127372 0,059408794 13,88116869 
OMÁN 0 0 0 
PAKISTÁN 0,017746418 0,114289054 0,132035472 
PANAMÁ 5,672853971 0,046619475 5,719473445 
P A P U A N E W GUINEA 0,194636939 0,044390881 0,23902782 
P A R A G U A Y 2,083262625 0,028094387 2,112632893 
PERÚ 0 0 0 
P O L A N D 20,03624516 0,938057196 20,97834959 
P O R T U G A L 0 0 9,050990302 
ROMANÍA 8,992924925 0,621633634 9,898002002 
RUSSIA 7,616196259 0,181055071 8,006529206 
R W A N D A 0 0 0,412037037 
S E N E G A L 0 0 1,635509347 
S E Y C H E L L E S 0 0 7,603934209 
SINGAPORE 0,200679654 0,09649405 0,297173703 
S O L O M O N ISLANDS 0,238496072 0,056116723 0,294612795 
S O U T H ÁFRICA 1,545571203 0,173805695 1,719376898 
SPAIN 13,98693897 0,246345305 14,36598686 



COÜNTRY^'^ m>,^^z\<-K ^ % SOCSEC. /GDP % W E L F / G D P • %SOC.SEC&WELE. /GDP 
S R I L A N K A 0 0 3,593771933 
ST. L U C I A 0 0 1,276086668 
S W E D E N 20,40025303 0,617631836 21,02363563 
SWITZERLAND 13,4185759 0,276892119 13,69546802 
SYRIAN A R A B REPUBLIC 0,517413936 0 0,579503608 
T O G O 2,032760473 0,182867884 2,216165414 
TRINIDAD A N D T O B A G O 2,387190684 1,639453199 4,026643883 
TUNISIA 5,035088271 0,397562178 5,432650449 
T U R K E Y 0,497071829 0,117718742 0,614790571 
UNITED K I N G D O M 0 0 12,93221956 
UNITED STATES 4,511583178 1,517587444 6,029170622 
U R U G U A Y 11,24604155 1,120044919 12,36608647 
V A N U A T U 0,343479475 0 0,343479475 
V E N E Z U E L A 1,477861541 0 1,477861541 
V I E T N A M 0 0 0 
Y E M E N , REPUBLIC O F 0 0 0 
Y U G O S L A V I A , SFR 0,928550172 0 0,928550172 
Z A M B I A 0,400226795 0,113687756 0,700693726 
Z I M B A B W E 0,7065321 0,270943217 0,977475318 

Source: Government Finance Statistics Yearbook, International Monetary Fund, several years 



Table 5.4: The Variables 

M = total man 
W = total women 
P O P = M + W = total population 
T O M = total oíd (man) 
T O W = total oíd (woman) 
O L D = T O M + T O W = total oíd (total population) 
O = O L D / P O P = proportion of oíd 
T Y = P O P - O L D = total young 
D R = O L D / T Y = dependency ratio (total population) 
R A M = retirement age (man) 
R A W = retirement age (women) 
R A = official retirement age (total population) = ( R A M * M + R A W * W ) / P O P 
E M = expectancy o f life at birth (man) 
E W = expectancy o f life atbirth (woman) 
E = expectancy of life (total population) = ( E M * M + E W * W ) / P O P 
R = lenght o f retirement (total population) = E - R A 
P R M = working life (man) = R A M / E M 
P R W = working life (women) = R A W / E W 
P R = working life (total population) = ( P R M * M + P R W * W ) / P O P 
S S G D P = social security expenditure / G D P 
H = years o f schooling 
F = S S G D P / O = per capita social security 



Table 5.5 Retirement 

Dependent Variable R A - Estimation by Least Squares 
( la) independent variables: constant, O 
(Ib) independent variables: constant, D R 
(2a) independent variables: constant. O, E 
(2b) independent variables: constant, D R , E 
(3) independent variables: constant. O, E , H 

Dependent Variable P R - Estimation by Least Squares 
(4a) independent variables: constant, O 0**2 

Dependent Variable R - Estimation by Least Squares 
(4b) independent variables: constant, O 0**2 

Variublc la Ib 2a 2b 3 4a 4b 
Constant 55.62 55.91 45.56 45.52 45.667 1.09 -4.29 
Stder 0.59 0.56 2.55 (2.56) 3.12 0.0368 2.19 
T-Stat (93.77) (98.96) (17.8) (17.78) (14.62) (29.62) (-1.95) 
Signif 0.000 0.000 0.000 0.000 0.000 0.000 0.052 
0 50.03 23.72 32.73 -4.31 261.13 
Std er 7.068 9.33 11.18 1.109 66.19 
T-Stat (7.078) (2.54) (2.92) (-3.88) (3.944) 
Signif 0.000 0.012 0.004 0.000 0.000 
D R 41.3 19.23 
StdEr 5.92 7.7 
T-Stat (6.97) (2.49) 
Signif 0.000 0.013 
E 0.179 0.18 0.172 
Stder 0.044 0.04 0.058 
T-Stat (4.028) (4.14) (2.963) 
Signif 0.000 0.000 0.003 
H 0.0025 
Stder 0.208 
T-Stat (0.012) 
Signif 0.99 
0**2 17.33 -970.48 
Std er 6.43 384 
T-Stat (2.69) (-2.52) 
Signif 0.008 0.0127 
F 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
N 127 127 127 127 86 127 127 
R**2 0.28 0.28 0.368 0.367 0.51 0.286 0.34 



Table 5.6 Social Security 

Dependent Variable F - Estimation by Least Squares 
( la) independent variables: constant, O 
(Ib) independent variables: constant, D R 
(2) independent variables: constant, P R 
(3a) independent variables: constant. O, P R 
(3b) independent variables: constant, D R , P R 

Dependent Variable S S G D P - Estimation by Least Squares 
(4) independent variables: constant, O 
(5) independent variables: constant. O , P R 

Variable l a Ib 2 <' .3a'- ' 3b 4 
Constant 0.42 0.434 2.435 2.04 2.01 -0.024 -0.016 
Stder 0.129 0.122 (0.628) 0.76 0.756 0.007 0.047 
T-Stat (3.29) (3.539) 3.877 (2.68) (2.661) (-3.05) (-0.33) 
Signif 0.001 0.000 0.000 0.0089 0.009 0.003 0.738 
0 2.91 1.4 1.04 1.033 
Stder 1.438 1.569 0.087 0.098 
T-Stat (2.024) (0.89) 11.92 (10.53) 
Signif 0.046 0.37 0.000 0.000 
DR 2.52 1.29 
Std Er 1.194 1.3 
T-Stat (2.1) (0.99) 
Signif 0.038 0.32 
PR -2.03 -1.71 -1.68 -0.008 
Stder 0.712 0.797 0.79 0.049 
T-Stat (-2.85) (-2.15) (-2.11) (-0.17) 
Signif 0.005 0.034 0.037 0.86 
F 0.046 0.038 0.00 0.01 0.01 0.000 0.000 
N 137 137 80 80 80 80 80 
R**2 0.05 0.05 0.1 0.1 0.1 0.64 0.64 
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Chapter 6 

Conclusions 

Social security represents a topical issue i n pol icy debates a l l around the wor ld . In the 1990s 

many O E C D and developing countries have undergone important changes i n their mandatory 

old-age security systems to deal w i t h the complex challenges dr iven by the aging process. 

However, the reform process is not over yet, ñor is the debate on the determinants of the 

current structure of oíd age security systems. 

A crucia l open issue i n this debate o n the determinants of current social security systems is 

the following: Why is social security always associated with retirement? T h i s question is also 

relevant for the debate on the future of social security a n d the re form process: What will be the 

impact of the aging process on the current social security and retirement programs ? 

T h e tight hnk between retirement and social security is the most c ommon feature of a l l social 

security systems since their introduct ion, and not only i n democratie countries. Surprisingly, 

this has largely been an imsolved puzzle for the posit ive theories of social security. I argüe 

that this association relies m a i n l y o n a poht i ca l element. T h e oíd have to retire , or are induced 

to retire, i n order to w i n the po l i t i ca l process that allows t h e m to receive a posit ive transfer 

from the young. A l t h o u g h pohtico-economic vot ing models can account for the introduct ion of 

social security, they are not able to expla in why the oíd retire f r o m the labor market . T h e only 

model that provides a n explanat ion for the contemporaneous existence of retirement a n d social 

security is M u l l i g a n and S a l a - i - M a r t i n (1999a). However, this represents an interest groups 

model , based on pressure functions, whi ch does not derive the po l i cy outcome from a democratie 

vot ing process, as i t occmrs i n current western countries. A d d i t i o n a l l y , this mode l does not take 
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into account the demographic aspects. Since the two groups of young and oíd are assumed to be 

of equal size, this framework cannot assess the channels through which demography is related 

to social security, ñor predict the effects of expected demographic changes on social security, 

ñor address policy reforms issues. 

These considerations motivated this thesis. T h e thesis provides a positive explanation of 

the puzzle of the tight l ink between retirement and social security, w i t h i n a major i tar ian vot

ing model. T h e n , i t analyzes, theoretically and empirically, the effects of the changes of the 

population's age structure on the retirement and social security programs. 

6.1 What have we learned? 

T h e main contributions of the thesis are four, corresponding to the answers to each of the 

foUowing questions. 

(i) Why there exist social security programs which transfer resources from young and middle-

aged workers to the elderly? 

Chapter two reviews the m a i n contributions i n the l i terature of pohtico-economic models 

of social security. T h e survey highUghts that existing models may differ i n how they explain 

the existence of social security programs, but they generaUy neglect some important issues, 

conceming the interactions between social security and other redistr ibutive programs. Th i s 

represents an vmexplored terr i tory both i n terms of the positive theories of social security, and 

to analyze social seciurity reforms. In this context, the most important issue seems to be the 

association between retirement and social security. Th i s result motivates the analysis developed 

by the thesis to study the determinants of this feature a n d the impact that the aging process 

has on them. 

(ii) Why are the current social security programs always associated with retirement? And 

what are the economic and political interactions between social security and retirement pro

grams? 

Chapter three provides a positive explanation of the contemporaneous existence of retire

ment a n d social seciu-ity. T o m y knowledge, this is the first model i n the hterature to derive the 

existence of retirement and social secm-ity from a vot ing process. T o deal w i t h mult i -d imensional 
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policy issues, I adopt a probabil ist ic vot ing approach. A crucial hypothesis is that leisure when 

oíd is a "merit good," i.e., a l l agents i n the economy, y o i m g and oíd, valué the leisure of the 

oíd. Since they care about the leismre of the oíd, the young forcé the pohtic ians to set a positive 

tax o n the labor income of the oíd, to induce them to retire. Retirement increases the level of 

ideological homogeneity of the oíd group. I n fact, retirement reduces their wage income, which 

make the oíd more united than the yo img i n their poht i ca l interests, whi ch i n t u r n increases 

their po l i t i ca l power and thus allows them to receive a positive transfer f rom the young (social 

security). 

(iii) What is the impact of the aging process on retirement and social security? 

Chapter foin: analyzes the equiUbrium level of retirement and social security i n a dynamic 

economic and demographic environment. I introduce an interest groups model i n an overlapping 

generations economy. A s explained i n the survey (chapter 2), this is an alternative approach, as 

opposed to the vot ing mechanisms, to model the po l i t i ca l ins t i tu t i on that aggregates ind iv idua l 

preferences over social security into a pohcy outcome. It has the advantage of be ing able to 

account for the existence of retirement a n d social security also i n non-democratic countries, 

as shown by the evidence (Russia). Soc ia l security is derived f rom the po l i t i ca l interact ion 

between two groups of agents, young and oíd, whi ch differ i n size, wage and persistence. The 

model investigates the po l i t i ca l solut ion which is hkely to emerge as the fract ion of elderly 

i n the populat ion (agents above retirement age) increases. T h e more elderly i n the economy, 

the more poht i ca l power they w i l l enjoy. However, the dependency ra t i o decreases, a n d more 

retirees have to share a given amount of resources. M y analysis suggests that the aging of the 

populat ion induces elderly people to set a lower t a x rate o n their wage income, w h i c h decreases 

the disincentives t o work and reduces retirement. The effect o n social security is ambiguous. 

In fact, whi le more poht ica l power induces a larger transfer, the decrease i n retirement leads to 

lower transfers. 

(iv) What does the empirical evidence suggest about demography as a determinant of retire

ment and social security around the world? 

Chapter five constructs a new data-base, whi ch coUect d a t a f rom different sources for many 

coimtries. T h e construct ion of a new extended d a t a base coUecting informations o n demography, 

retirement and social security has not been a n easy task, a n d it represents a relevant contr ibut ion 
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i n the large empirical hterature of social security. Based on these data , the chapter provides new 

evidence on the determinants of the retirement level and the size of the social security programs 

around the world. Th i s cross-country analysis suggests that there exist a relevant effect of 

demography on retirement and social security. The results provides empir ical support for the 

imphcations of the theory: b o t h retirement level and social security expenditures decrease after 

a large increase of the proport ion of oíd i n the populat ion. The data support the possibil ity 

that the relation is hump-shaped, due to the existence of opposite size and per capita effects. 

6.2 Where do we go from here? 

T h e thesis provides a positive answer to a b i g puzzle: the contemporaneous existence of re

tirement and social security. It also suggests a new theoretical explanation of the impact of 

the aging process on b o t h retirement and social security, as well as some empir ica l evidence on 

this effect. These results contribute to the imderstanding of some central , open issues i n the 

debate on the determinants of the current social security programs and may have important 

implications for the design of the reform process. 

In the meantime, the thesis opens new questions which represent promis ing áreas of research. 

I would like to remember the following: 

(i) Retirement, Social Security and The Welfare State 

T h e interactions between social security and other redistr ibutive programs are important 

elements of the social security systems. T h e i r study may lead to a more natviral environment 

i n which to analyze comprehensive reforms of the welfare state, w h i c h m a y include po l i t i ca l ly 

feasible social security reforms. T h e thesis addresses the first and more general association, 

the one between retirement and social secmity. A s a common feature of a l l past and current 

programs aro imd the world , this association needs to be explained i n any posit ive theory of 

social security and to be considered i n any analysis of reforms. However, the few exist ing 

analysis i n this direct ion (see chapter 2 for a review) share a common failure of ma jo r i ta r ian 

vot ing pohtico-economic models: they only focus o n the interactions between social sectirity 

and other specific redistributive programs, but cannot expla in retirement. Fm:ther analysis 

are needed to study the interactions of b o t h retirement and social security w i t h m a n y other 
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redistributive programs (public education, publ i c health) i n a more general framework. 

(ii) Merit goods and Politics 

The model i n chapter three assumes the "merit goods" hypothesis to expla in the existence 

of mandatory retirement. T h e leismre of the oíd is a merit good, since the yo img give a positive 

valué to i t . T h e government program redistr ibut ing f rom young to oíd is seen as a mechanism 

(a "merit -good contract") through which the yo img can "help" the oíd to ob ta in retirement, 

as they feel it is meritorious. However, the interactions between mer i t goods motives and 

politics may explain many redistributive policies. M a n y welfare programs which target the poor, 

inc luding government health insurance, compulsory schooling, safety regulations, environmental 

protection, pubhc housing, contain merit goods motives. T h e r i c h seem to valué consumption 

of these goods by the poor, and they are w i lhng to redistribute part of their income i n favor of 

the poor, a lthough only for these speciñc purposes. M e r i t goods motives induc ing redistr ibutive 

politics have never been analyzed i n pohtico-economic models. 

(iv) Retirement, Social Security, and demographic changes (other than aging) 

The model in chapter four analyzes the impact of the aging process o n retirement and 

social security. T h e same framework can be used to address a largely discussed issue i n the 

social security debate: the impact of migrat ion flows o n retirement and social security. A g a i n , 

any analysis that aims at explaining the impact of i m m i g r a t i o n o n social security has to take 

into account the impact of this phenomenon on retirement. A general perception about a 

less dramat i c impact of the aging process o n the social security size has to be revis i ted i n a 

more appropriate framework, to consider b o t h retirement and social security. Besides, several 

po l i t i ca l elements are involved i n this issue, which make the pol it ico-economic environment the 

more appropriate to this purpose. S imi lar ly , the same framework can be used to analyze the 

impact of the increased part i c ipat ion of women to the labor market on the p o l i t i c a l equ i l i b r imn 

of retirement and social security. 

(iii) The empirical evidence on the relation between political power and wage income/leisure 

T h e mode l i n chapter three introduces the hypothesis that groups w i t h lower wage income 

are more ideologically homogeneous, i.e. they are more i m i t e d i n their po l i t i ca l interests. T h i s 

hypothesis resembles the "single-mindedness" assmnption. Workers of different occupations 

care about several issues, related to their different occupations a n d industries, whi le non-workers 
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(e.g. retirees) are more imi ted i n their pohtical action. In this model the degree of within-group 

ideological concentration is captured by the number of swing voters, i .e., people who vote main ly 

according to the proposed pol icy platforms and are w i lhng to change party when the opposite 

party proposes a pol icy p lat form more favorable to them. Therefore, once induced to retire, the 

oíd t u m out to w in the po l i t i ca l process because they have more swing voters. T h e estímate of 

the number of swing voters i n different age and income groups based o n empir ical evidence is a 

new, interesting task. I suspeet that i t may reinforee the evidence on the "single-mindedness" 

hypothesis. 
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