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EXECUTIVE SUMMARY

Population aging and its profound consequences puts the sustainability of
pension systems in industrialized Western democracies at risk. Almost all
pensions systems in these countries are primarily based on a pay-as-you-go
(PAYG) principle. Hence, changes in pension benefits or contribution rates
are immediately felt by the participants of the system. Any change in a
pension system will thus involve winners and losers. Pension reforms are
obviously a very interesting and difficult to analyze policy field because they
involve policy changes that don’t constitute mere Pareto improvements nor
do they easily allow the implementation of simple compensation schemes for
the distributional losers of a reform. To model the impact of population aging
on pension systems and their reform thus requires a profound understanding
of voters’ preferences and of the political environment in which such an en-
deavor is undertaken. This holds for any type of pension reform, regardless of
whether the reform is parametric (i.e. changes in the contribution rate, ben-
efit levels or eligibility rules) or non-parametric (partial or full transitions to
prefunded systems).

Building on the current state of research on pension systems and their
reform, this dissertation sets out to, first, review existing political economy
models showing that pension policy is mainly a political problem. Second, it
will prove that any pension reform is by and large a redistributional policy
shift. Third and foremost, this dissertations develops a political economy
model of a pension system that explicitly considers the political preferences
of different age groups and also takes into account some of the underlying
political incentives generated by the size of the pension system and the polit-

ical environment. Hence, pension policy is examined not in isolation but in
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view of the fiscal trade-offs made with respect to other public policy goods.
The resulting simple overlapping-generations model allows for an easy deriva-
tion of the policy preferences of different age groups. This alone, however,
would be insufficient when analyzing the prospects of a pension reform, since
individual preferences need to be aggregated through an electoral process.

The existing political economy literature has mainly analyzed this aggre-
gation process by assuming the existence of a direct democracy with popular
referenda or by analyzing rather simple settings of representative democ-
racy, without properly taking into account the impact of different types of
electoral institutions. This dissertation sets out to address this very short-
coming. In the research tradition of modern political economy, it attempts
to offer a theoretical analysis by focusing on voters’ policy preferences and
the way in which these preferences are aggregated through domestic electoral
institutions. This focus allows to derive different scenarios for the feasibility
and direction of pension reform. Finally, some hypotheses derived from the
model are tentatively tested using cross-national survey data of 21 countries
provided by the International Social Survey Programme.

Following the introductory chapter that puts this thesis into a theoretical
and empirical context, chapter 2 examines the premise that population ag-
ing has severe economic consequences and strains existing pension systems.
This is empirically fleshed out by reviewing current demographic and eco-
nomic long term projections provided, among others, by the United Nations
and the European Commission. It is shown that aging has not only severe
domestic and international macroeconomic consequences but also leads to
strong imbalances in current pension systems. As a result, in many countries
the present expected value of future benefits is by no means matched by the
present expected value of future revenues.

Chapter 3 reviews the existing formal political economy literature on
the existence and size of public pension systems, thereby also introducing
the concept of overlapping-generation models and explaining the necessary

notation. This review shows that pension systems can only be understood
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by looking at the politics involved. Assuming, as part of the literature does,
that pension policy is decided in a direct democratic referendum represents a
valuable first attempt in understanding the underlying political processes.
These kinds of models show that coalition building might be important.
The literature has suggested that retirees and older workers may conspire,
and that an elaborated inter-generational punishment mechanism ensures
sustainability of the system once it has been introduced. Alternatively, it
has been proposed that intra-generational inequality leads poor workers to
team up with pensioners to push for public pension provision. Another factor
could be the existence of altruism that induces workers to consider the well-
being of the old, which in turn affects their voting behavior.

The chapter then shows that although being a valuable first step, the ex-
planatory power of these approaches is not fully satisfactory. Their Achilles’
heel is the assumption of a direct democracy. Clearly, pension politics in
Western countries takes place within the confines of a representative democ-
racy. Some models have explored this possibility. In one approach, more
than one party could wield influence by using the threat of a veto. Even
more importantly, workers and retirees might influence policy-making be-
yond the individual act of voting. Hence, pensioners could be able to gain
privileged access to a government through lobbying and campaigning. If their
thus defined political power is greater than the power of workers, they may
be able to push for intergenerational transfers against the will of the young.
One possible explanation for the greater political leverage of the old could
come from the fact that they are more ’single-minded’ and thus ideologically
more homogenous. Employing a probabilistic voting model suggests that in
this case electoral competition will induce office-motivated political parties
to favor the old in their electoral programmes. However, beyond these ex-
planations, political modeling has not gone much further in examining the
political rationale of public pension provision in a representative democracy.
In particular, despite the use of probabilistic voting models, the possible im-

pact of different electoral institutions has not been sufficiently analyzed in
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the literature.

Chapter 4 then clarifies what I mean by "pension reform’. It turns out
that any change to a pension scheme, be it parametric or non-parametric, is
redistributional. Any reform will involve winners and loser and is therefore
a politically very contested issue. As a result, discussions about whether to
completely replace a PAYG system with a prefunded scheme are often mis-
leading. Neither of these two systems Pareto-dominates the other. Transition
from one to the other is always redistributional and both types of schemes
can be reformed to deal with the consequences of aging.

Chapter 5 first develops a three-period overlapping-generations model
to derive policy preferences of individuals with respect to a public PAYG pen-
sion scheme, taking the preferences for expenditures on other policy goods
into account. The results of the model are that, (1), preferences for a big
public PAYG system increase with age; and, (2), older workers policy pref-
erences depend on population growth and on the size of the existing pension
scheme. Based on these results, I then proceed to examine the political pro-
cess. If voters’ preferences are aggregated through a direct referendum, then
the prevailing population growth rate is decisive, for it determines which
age group contains the pivotal median voter. If the median was a young
worker, the public scheme would be completely replaced by a prefunded sys-
tem of individual saving. If retirees were in a majority, the PAYG scheme
would be preserved and any fiscal imbalance in the system would be resolved
through changes in the contribution rate. Finally, if the median voter was an
old worker, then reform outcomes depend on the size of the existing pension
scheme. If it is generous, old workers are in favor of keeping it. Depending on
its prevailing size relative to what old workers consider as optimal, they may
favor a reduction in its overall generosity in favor of more prefunding. If the
existing PAYG system is small, old workers prefer its complete replacement
with a prefunded system of private saving.

If policy preferences are aggregated within the framework of a represen-

tative democracy, then the electoral system becomes important. This is
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analyzed in the framework of a probabilistic voting model. Now the number
of swing voters turns out to be the decisive variable. Under proportional
representation, the group with the highest number of swing voters will find
their policy preferences catered to by the parties vying for office. This need
not be the case under majoritarian elections though. Here the number of
swing voters in the swing district becomes crucial. Therefore, under certain
conditions a pension reform to reduce the PAYG pillar and increase indi-
vidual prefunding may be feasible under proportional representation but not
under majoritarian elections. The latter therefore may allow smaller groups
(i.e. groups with fewer politically important swing voters) to determine the
pension policies that parties propose.

Chapter 6 explains that, due to data limitations, a thorough economet-
ric test of the reform scenarios and the impact of electoral institutions is
not feasible. This chapter does test the two hypotheses related to individ-
ual policy preferences, however. Employing logit and ordered-logit analyses
of cross-national survey data of 21 countries show that, as hypothesized,
age is positively associated with preferences for more public PAYG pension
spending. Retirees are much more likely to favor large pension systems than
young workers. As predicted by the model, old workers’ preferences are more
likely to be aligned with the interests of pensioners in countries with generous
public schemes and, regardless of the existing size, when population growth
is positive. In countries with negative population growth rates, the odds
are much higher that old workers join young workers in preferring a smaller
pension system. With respect to pension reform, these results suggest that
retirees are the most likely to oppose cuts in public pensions, whereas young
workers are the most likely to favor such changes. The attitude of old work-
ers ultimately depends on the degree of population aging and the size of the
existing pension system. As a result, the main implications of the model are
tentatively confirmed by the data.

Finally, chapter 7 summarizes premises, hypotheses and results of the

thesis. It also offers some thoughts on future avenues of research and future
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developments of pension systems in industrialized countries.



ZUSAMMENFASSUNG

Die Alterung der Gesellschaften in westlichen Industrielindern erhcht den
Anpassungsdruck fiir die bestehenden umlagefinanzierten Rentensysteme. Da
diese Form von Alterssicherungssystem die aktive mit der in Ruhestand be-
findlichen Generation verbindet, hat jede mogliche Reform unmittelbare ver-
teilungspolitische Auswirkungen. Rentenreformen sind somit ein analytisch
besonders interessantes Politikfeld, da sie keine Pareto-Verbesserung darstel-
len, sondern es immer verteilungspolitische Gewinner und Verlierer gibt. Dies
gilt sowohl fiir parametrische wie auch nicht-parametrische Reformen.

Trotz eines recht gleichformigen Anpassungdruckes auf die Alterssiche-
rungssysteme westlicher Industrielander konnen wir jedoch unterschiedliche
Anpassungsreaktionen beobachten, denn Richtung, Ausmafl und politisch er-
folgreiche Durchfithrung von Rentenreformen unterscheiden sich erheblich.
Ziel dieser Dissertation ist es, aus der Perspektive der modernen Politischen
Okonomie einen Erklirungsbeitrag zu liefern, unter welchen Bedingungen
Reformen eher moglich sind und welche Formen der Anpassung zu erwar-
ten sind. Nach einer kurzen empirischen Illustration der 6konomischen und
finanziellen Konsequenzen von gesellschaftlichen Alterungsprozessen, fiihrt
die Arbeit zunéchst in die bestehende politik-6konomische Literatur ein. Es
zeigt sich in dieser Forschung deutlich, dass Politik eine entscheidende Rolle
fiir die Erklarung von Existenz und Grofle von Rentensystemen spielt. Es
wird jedoch auch deutlich, dass der politische Aggregationsprozess indivi-
dueller Wahlerpriferenzen grofitenteils vernachléssigt oder sehr vereinfacht
dargestellt wird. Besonders der Einfluss von elektoralen Institutionen ist bis-
her nicht ausreichend gewiirdigt worden.

In einem néchsten Schritt wird gezeigt, dass jede Art der Reform redistri-
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butiv ist und somit neben den Gewinnern immer auch Umverteilungsverlierer
produzieren wird. Kern der Dissertation ist anschliefend die Entwicklung ei-
nes dreistufigen Modells iiberlappender Generationen (OLG). Dieses erlaubt
die formale Analyse individueller politischer Préiferenzen. Es zeigt sich, dass
politische Préferenzen fiir ein grofziigiges umlagefinanziertes Rentensystem
mit dem individuellen Lebensalter zunehmen. Als besonders interessant er-
weisen sich die Ergebnisse fiir dltere Arbeitnehmer. Deren Zustimmung oder
Ablehnung eines staatlichen Umlagesystems hidngen vom Grad der gesell-
schaftlichen Alterung und der Grofle des bestehenden Rentensystems ab.

Nach der Analyse der Wahlerpriferenzen wendet sich die Arbeit dem po-
litischen Aggregationsprozess zu. Wéhrend in einer direkten Demokratie das
Alter des Medianwihlers ausschlaggebend ist, tritt in représentativen De-
mokratien die Zahl der Wechselwéhler (swing voters) in den Vordergrund.
Anhand eines probabilistischen Wahlmodells lésst sich zeigen, dass unter be-
stimmten Bedingungen die Art des Wahlsystems einen grofien Einfluss auf
die Realisierung von Rentenreformen haben kann. Eine vergleichende Analyse
von Mehrheits— und Verhéltniswahlsystemen ergibt, dass in bestimmten Kon-
stellationen grofle, nicht-paramtetrische Reformen in Verhéltniswahlsystemen
wahrscheinlicher sein kénnten.

Die Arbeit schlieBt mit einigen empirschen Uberlegungen und Tests. Die
theoretischen Vorhersagen beziiglich des politischen Aggregationsprozesses
und dessen Auswirkungen auf Rentenreformen lassen sich nicht statistisch
priifen. Jedoch kénnen die Hypothesen zu individuellen Reformpréiferenzen
anhand internationaler Surveydaten Okonometrisch getestet werden. Unter
Verwendung von Umfragedaten aus 21 westlichen Industrieldndern lassen sich
die Hypothesen mit Hilfe von Logit- und ordinalen Logitschéitzungen tentativ
bestéatigen. Lebensalter, Alterungsprozess und Grofie eines bestehenden um-
lagefinanzierten Rentensystems haben einen statistisch belegbaren Einfluss

auf individuelle Reformpréferenzen.



1. INTRODUCTION

The beauty about social insurance is that it is actuarially unsound.

A growing nation is the greatest Ponzi game ever contrived.

Paul A. Samuelson (1967)

(Economist)

Why should I care about future generations, what have they done

for me?

Groucho Marx
(Marx brother)

1.1 Not quite a once upon a time...

It almost sounds like a fairy tale. Once upon a time, there was a people living
happily together. They went forth and reproduced, one generation caring for
the next, the young caring for the old. But as time went by, for a mysterious
reason unknown to the people, ever fewer babies were born. Gradually it
dawned upon the people that this could imperil their happily ever after, so
they decided to send their wise folks (those who possessed no other really
useful craft, a.k.a. political scientists and economists) to an ivory tower to
think about a solution for this problem...

Yet unlike in a fairy tale, magic beans or the miraculous deeds of a wiz-
ard will not help. The aging of societies in western democracies represents

a massive economic and societal challenge. It has been widely referred to as
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“looming disaster”, “demographic crunch” or “population meltdown”. Un-
like other developments, however, it has been predicted, calculated, expected.
Demographers and statisticians have closely followed and documented the fall
in fertility rates and the increases in longevity. Projections by national and
international statistical offices on the future development of societies’s age
pyramids and dependency ratios abound. Hence, this phenomenon came
neither overnight nor in disguise. It has been recognized by policy-makers,
scientists, pundits and the public during the last two decades or so.

The consequences of population aging are primarily economic in nature.
It leads to a shrinking work force, which in turn will affect productivity
growth, aggregate GDP growth, government budgets, and the sustainability
of systems of old age provision. Although there are studies by the Euro-
pean Commission, the OECD (Organisation for Economic Co-operation and
Development) and other independent researchers estimating the impact on
economic growth and productivity (see Bloom et al. (2011); Carone et al.
(2005); Martins et al. (2005); McMorrow and Roger (2003)) much more at-
tention has been paid to the consequences for pension systems and their fiscal
implications. The focus on the latter aspects comes as no surprise. At an in-
dividual level, a pension scheme is a device to transfer current resources into
the future. The aim is ensure sufficient consumption in old-age when, due
to retirement, working income is no longer available. Hence such a system
directly and substantially affects the well-being of retired individuals. What
is more, the redistributional nature of changes in pension systems are much
more obvious than in the case of growth and productivity related issues, even
though the latter two also clearly involve distributional issues.

Almost all pensions systems in the industrialized world are to a large
extent, but often not exclusively, based on a pay-as-you-go (PAYG) princi-
ple. This means that current workers pay current retirees’ pension benefits
through a tax that is levied on their working incomes. Hence, changes in pen-
sion benefits or contribution rates are immediately felt by the participants

of the system. A reduction in the size of the working age population and
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a simultaneous increase in the number of pensioners makes it obvious that
such a system will need to change the rate of contributions and/or benefit
levels. Given that projected population changes are dramatic, with old-age
dependency ratios' expected to rise by almost 30 % in the Euro-area and
working age population expected to fall at the same time by almost 16%
until the year 2050 (ECB (2006)), these changes have to be of a major scale.
While there is quite some cross-country variation within western countries
with Spain, Italy and Japan projected to have the highest dependency ratios
by 2050 (0.68, 0.65 and 0.72 respectively) whereas the UK and U.S. will have
the lowest (0.38 and 0.32 respectively ), the trend is very much of the same
direction everywhere.

Any change in a pension system of any industrialized country will thus
involve winners and losers. Policy reforms that are not merely Pareto im-
provements or do not allow the implementation of a simple compensation
scheme? for the losers, pose the most interesting and most difficult to an-
alyze policy questions. If there were no redistributional issues involved, a
classical normative economic analysis would compare the efficiency proper-
ties of different systems (or policy proposals for that matter) and would then
suggest implementation of the most desirable one (with the Pareto criterion
being one possible approach to determine “desirableness”). However, once
matters of redistribution are involved, this approach is no longer valid. In
this case, no Pareto improvements exist, the distributional issue becomes the
core problem and questions of political decision making procedures come to
the fore. Analyses of these kinds of problems are inherently “political” in the
sense that one must examine the political environment to understand which

solutions are feasible and which are not. A normative economic analysis is

!The dependency ratio is here defined as the ratio of people over the age of 64 to those of
working age (15-64).

2Devising and implementing schemes for compensation turns out to be quite difficult
from a theoretical perspective. As Dewatripont and Roland (1992) and Fernandez and
Rodrik (1991) show, time-inconsistency problems and the unobservability of individual

endowments casts a strong doubt on the political feasibility of compensation.
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no longer sufficient. Now the analyst must consider the different voting coali-
tions that could form and the institutional structure of the decision making
process, i.e. who may vote, how are representatives chosen, where lies the
agenda-setting power, what is the quorum, does delegation of authority take
place and so forth. As a response to the analytical intricacies, economics
and political science alike have seen the rise of sub-fields explicitly dealing
with these aspects, starting with the seminal contributions of Downs (1957)
and Arrow (1963) and the establishment of “Social Choice” as a distinct
field, accompanied and complemented by the study of “Public Choice” (for
an overview see Mueller (2002)) up to what is currently being called “New
Political Economy”, “Political Economics” or “Formal Political Theory” (see
Persson and Tabellini (2000); Drazen (2000); Austen-Smith and Banks (1998,
2005)).

This dissertation is an exercise in political economy analysis. Broadly
speaking, political economy tries to explain political and economic outcomes
by examining the interaction of economic factors on the one hand and polit-
ical incentives and constraints on the other. As such, this type of analysis is
explicitly positive in nature and tries to account for deviations from norma-
tive, first-best solutions. As the author of one of the authoritative textbooks

on modern political economy analysis has put it:

Political economy thus asks the question how political constraints
may explain the choice of policies and thus economic outcomes
that differ from optimal policies, and the outcomes those policies
would imply (Drazen (2000): 7).

Whatever the precise definition, the core idea is that political outcomes are
the result of two factors: preferences of the actors involved and the political
and economic institutions through which these preferences are aggregated.
Modeling the impact of population aging on pension systems and their reform
thus requires a profound understanding of voters’ preferences and of the
political environment in which such an endeavor is undertaken. This holds

true for any type of pension reform, regardless of whether the reform is
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parametric (i.e. changes in the contribution rate, benefit levels or eligibility
rules) or non-parametric (partial or full transitions to prefunded systems).
Any reform of a PAYG system of old-age provision has strong redistributional
implications, there is no Pareto improvement possible, as has been argued
before by Breyer (1990) and Sinn (2000).

1.2 So far, not so good

Quite a number of countries have implemented pension reforms during the
last three decades. The first large-scale reform to receive international at-
tention was clearly the Chilean Reform of 1981, which introduced a full
transition from a PAYG to a prefunded system (see Diamond (1993); Mesa
and Mesa-Lago (2006)). Interestingly, it was not a democratic government
but the autocratic regime of General Pinochet that was able to implement
such a major reform. This precedent was followed by reforms in other Latin
American countries in the 1990s such as, among others, Bolivia, Argentina,
Mexico and Peru. Other emerging market economies like some of the tran-
sition countries of Central and Eastern Europe also implemented sizeable
reforms in the 1990s, the most prominent cases being Hungary, Lativa and
Poland (see Miiller (2001); Fox and Palmer (1999)). But broad pension re-
forms have also been introduced in a number of Western European countries.
Especially Sweden, Italy and Germany are among the most recent examples
to introduce major changes (see Galasso (2006) and Immergut et al. (2007)).

Yet despite the common demographic pressures, we observe a strong vari-
ation across countries and time in the occurrence and size of pension reforms
that cannot be explained by aging alone. Unfortunately, only few quantita-
tive studies on the determinants of pension system size and pension reform
exist, but these few do not find the age structure of the population to be
the only important factor (see Breyer and Craig (1997); James and Brooks
(2001); Brooks and Weaver (2005); Mulligan et al. (2002)). A plethora of fur-

ther possible explanations has been offered which comes as no surprise given
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the importance of political factors in redistributional reforms. However, the
analysis of the politics behind changes of systems of old-age provision has
fallen short so far, even though it had spawned great scholarly interest in the
past decade. Entering the search term “pension reform” in the Social Science
Citation Index returns a whopping 415 entries (as of January 2013) - and
these are articles in peer-reviewed journals only. This academic attention has
not yet led to a coherent body of theoretical and empirical insights though,
but rather to a patchwork of hypotheses. This is not due to a lack of empirical
showcases, as shown above, but rather due to the intricate political nature
of redistributional issues. Discussing a recently published book on pension
politics in Europe, a reviewer came to the sobering conclusion: “Judged by
this volume, political scientists are still some way off from having a theory
and analysis of pension politics and reform (...)” (Toft (2008): 125).

This criticism could also be leveled to some extend against the economic
literature. However, the economic approach of analyzing pension systems
in the framework of overlapping generations models (OLG) proved to be
the first fruitful step in adding political structure to the analysis of pen-
sion systems. Starting with the seminal contribution of Browning (1975),
these studies have explicitly modeled the pension system as the outcome of
a majority voting process. Later on, repeated voting (e.g. Sjoblom (1985),
Boldrin and Rustichini (2000)) and super-majority voting rules have been
incorporated (e.g. Azariadis and Galasso (2002)). The role of the institu-
tions of representative government and electoral competition have been less
of a concern so far. This stands in contrast to the study of other policy
fields. In the area of fiscal policy, for instance, which also provides a mech-
anism of intergenerational resource transfer via the accumulation of public
debt, the influence of electoral institutions (see Austen-Smith (2000); Lizzeri
and Persico (2001)), the dynamics of political competition (see Persson and
Tabellini (1999, 2003)) and the impact of legislative bargaining (see Ferejohn
and Krehbiel (1987); Persson et al. (2000); Grossman and Helpman (2008))

have been more extensively analyzed and empirically tested. These politi-
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cal models have contributed quite significantly to our understanding of fiscal
policy and the evolution of deficits and debts. Yet, so far their insights have
not been fully extended to the related field of pension policy and reform.
With respect to the political science literature, most of it has taken a
different tack on pension reforms. Theoretical work has rather relied on
broader narratives about the development of the welfare state as a whole.
The pension system has been thus considered as a part of a certain welfare
regime (see Esping-Andersen (1990) for the seminal contribution). Explana-
tions have been based on the consequences of industrialization (see Wilensky
(1975)), the political clout of left-wing parties and trade unions (see Huber
and Stephens (2001)), the influence of the fragmentation of the political sys-
tem by veto players (see Bonoli (2000)) or, with regard to reforms, the blame
avoidance strategies by policy makers (see Myles and Pierson (2001)). How-
ever, a coherent and rigorous theoretical framework has not been developed
so far. Most of the empirical literature, on the other hand, looks at case
studies to shed light on the dynamics of pension reform (see for instance the
volume by Immergut et al. (2007)). The lessons that can be drawn from
these kind of studies are limited though. As Eichengreen has put it nicely in

a different context:

Case studies are useful for illustrating the practical applicability
of abstract reasoning, but they are crude instruments for discrim-
inating among alternative hypotheses and rating their relative ex-
planatory power. (...) [T]he limited number of cases any one
scholar has the energy to master offers limited degrees of freedom
for systematic tests (Eichengreen (1998): 1012).

In addition, what is mostly missing in the political science literature is a
formal analysis and derivation of political preferences for pension reform
amongst voters. There is also a lack of analysis of how these preferences are
shaped by demographic developments, economic incentives and the political
environment. It is therefore to safe to say that our current knowledge about

the political dynamics of pension system reform is sketchy at best.
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1.3 Things to come

Building on the current state of research on pension systems and their reform,
the following work sets out to, first, review existing political economy mod-
els and to show that pension policy is foremost a political problem; second,
to prove that any pension reform is by and large a redistributional policy
shift; and third, most importantly, to develop a political economy model of
pension reform that explicitly derives the policy preferences of different age
groups. The aim is to improve our understanding of the politics of pension
reform in aging societies by explicitly taking into account some of the under-
lying political incentives generated by the size of the pension system and the
political environment. Due to the difficulty of modeling a complete politi-
cal decision-making process, especially with regard to redistributional issues,
this dissertation will focus on the pre-electoral dimension of politics. The
ultimate goal is to attempt a model-based explanation of whether and how
voter preferences, aging dynamics and their interaction with a country’s ex-
isting pension system shape the electoral prospect for pension reform. Given
the inherent difficulty of such an endeavor, no additional attempt is made to
develop a general model of the whole political process, which would entail
an explanation of prelectoral politics and the process of government forma-
tion, legislative bargaining and policy formation. For the same reason, the
economic environment of the model will be restricted to a partial equilib-
rium nature. The focus is on the political preferences involved and not on
maximizing the number of economic parameters that can be endogenously
derived.

Focusing on political preferences, aging processes and the electoral insti-
tutional environment is a natural starting point to discuss pension reforms
and their feasibility. Since the seminal work of Downs (1957) the burgeoning
fields of public choice and political economy have emphasized how political
decisions are not primarily driven by economic efficiency concerns but rather
by policy makers’ concerns for re-election. Knowledge of voters” preferences,

possible voting coalitions and the incentives provided by the political envi-
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ronment are therefore key to understand the dynamics of reform politics.

However, before looking into political economy models of pension systems,
the stage needs to be set by examining more closely demographic trends
and their economic repercussions in the western industrialized world, which
will be the focus of this dissertation. For this end, Chapter 2 will explore
existing projections of population growth and aging. These projections have
been widely used to estimate medium to long-term trends in productivity,
economic growth, labor markets, fiscal policy and benefit and contribution
levels of existing pension arrangements. These preliminaries will provide a
taste for the problem at hand. It will become clear why pension reform is
an pressing issue in most western countries, and why existing systems of old
age provision are under pressure to change. The consequences of aging and
their implications for the sustainability of pension systems will greatly affect
the economic welfare of voters. Thus, pension politics is widely considered a
highly salient issues with great electoral relevance.

Chapter 3 then reviews the existing political economy literature on the
existence and size of pension systems. The basic set up for the review will be
a simple OLG framework with a uniform notation to facilitate comparisons
and the understanding of the different approaches. It will be shown that,
for the most part, the literature models the political process as a direct-
democratic process. Policy is determined simply by the median voter of
a certain age or by some influential group that cannot be overruled. In
contrast, a much smaller number of models add more political structure and
models pension decision making in a representative democracy setting. The
chapter elucidates the strengths and deficiencies of these political economy
explanations and highlights what the model proposed in this dissertation will
add to the discussion.

Having laid out the inherently political nature of pension policy, I will
next turn to the issue of reform in Chapter 4. Although public policy discus-
sions heavily emphasize the differences between PAYG and prefunded sys-

tems as well as the pros and cons of a transition from the former to the latter,
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it will be shown that the exact type of pension reform is of no importance re-
ally. The chapter will make clear why pension reform, whether parametric or
non-parametric, is a redistributional issue. Hence, when developing a model
of (redistributive) pension reform, we do not need to bother about whether
we mean one type of reform or another. The underlying political incentives
should be the same regardless of whether a switch to funding is considered
or a parametric change of the public PAYG scheme.

Chapter 5 then proceeds to developing a simple model for deriving vot-
ers’ pension policy preferences. Since this approach explicitly considers the
impact of preferences for non-pension policies, pension policy is examined
not in isolation but in view of the fiscal trade-offs made with respect to other
public policy goods. To this end, a simple three generation OLG model is
employed, which allows for an easy derivation of economic and political pref-
erences of the different age groups. The analysis of the model suggests that
preferences for a generous pension system (not surprisingly) increase with
age but also depend on the size of the existing system and the population
growth rate. From these very basic results, it is then possible to formulate
scenarios under which changes to a pension system are more or less likely.
In particular, I will analyze the feasibility and direction of pension reform
under different electoral institutions, comparing reform outcomes in a direct
democracy on the one hand, with outcomes in a representative democracy
on the other hand. It will be possible to explicitly distinguish and compare
reform scenarios in majoritarian and proportional electoral systems. I will
show that in certain scenarios and conditions, pension reform may be harder
to achieve in a majoritarian system than under proportional representation.

The insights of the model are tentatively tested in Chapter 6. While it
won’t be possible to empirically check the model’s implications with respect
to the actual feasibility and direction of pension reforms, it is possible to test
whether reported political preferences actually do conform with the model’s
predictions. Using cross-national survey data of 21 countries provided by the

International Social Survey Programme, logit and ordered logit estimations
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lend some statistical support for the hypotheses derived from the model.
Chapter 7 summarizes premises, hypotheses and results of this disserta-
tion. The most important insights are then contextualized with respect to
the current literature. Finally, the dissertation closes with some thoughts
on future avenues of research and future developments of pension systems in

industrialized countries.






2. AGING AND ITS CONSEQUENCES

2.1 The Dynamics of Population Aging

To understand why population aging strains pension systems and puts their
reform on the political agenda, it is paramount to grasp the different dy-
namics and implications of this process. What is often not fully understood
by the layman is that a fall in the population growth rate alone would not
pose so much of a problem if the age structure remained the same, i.e. if the
relation between young and old! would roughly stay constant. In this case,
the relative size of the working age population to the non-working population
(the retired and children) would not change. This, however, is not what we
currently observe in the industrialized nations. Not only does the population
growth rate decline there, but the populace also grows older. Hence, the
relative number of working age people is steadily declining.

A useful indicator to describe the relative size of the work force is the
old-age dependency ratio which measures the ratio of the population of re-
tirement age (defined as those aged 65 or over) to the population of working
age (defined as those aged 15-64).2 It is widely used because it is easy to
compute and straightforward to interpret. Table 2.1 shows the development
of this indicator in selected OECD countries and provides future projec-
tions that have been estimated by the United Nations’ Population Division
(United Nations (2010)). In all countries exhibited in the table, the old-age

4

1Unless explicitly stated otherwise, in this dissertation “young” refers to those of working

age while “old” denotes the retired population.
2This indicator is not be confused with the “Dependency Ratio” which includes in the

numerator not only those aged 65 and over but also those under the age of 15.
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Tab. 2.1: Projected development of old-age dependency ratios in selected coun-

tries

1955 2000 2010 2020 2030 2040 2050
Austria 17 23 26 30 41 50 53
Belgium 17 26 27 32 39 44 44
Czech Republic 13 20 21 30 34 38 49
Denmark 15 22 25 31 37 42 41
Finland 11 22 26 37 44 44 45
France 18 25 26 33 39 43 43
Germany 16 24 31 36 48 56 57
Greece 11 25 28 32 37 47 55
Hungary 12 22 24 30 32 36 44
Ireland 18 17 17 23 28 34 41
Ttaly 13 27 31 36 44 57 62
Japan 9 25 35 48 53 63 70
Luxembourg 15 21 20 22 28 35 40
Netherlands 13 20 23 31 41 48 46
Poland 9 18 19 27 35 37 48
Portugal 12 24 27 32 40 52 64
Spain 12 25 25 29 37 50 62
Sweden 17 27 28 34 38 41 42
United Kingdom 17 24 25 29 34 39 40
USA 14 19 20 25 33 35 35

Note: Old-age dependency ratio is defined as the age ratio 182+ The projections are based on the UN’s

“medium variant” scenario.
Data Sources: United Nations Population Division: World Population Prospects: The 2010 Rewvision
(http://esa.un.org/unpp)

dependency ratio was well below 20 in 1955, highlighting the existence of a
relatively large work force compared to the number of people aged 65 and
above. Most notable is the small ratio of 9 in Japan. Except for Ireland,
these numbers steadily increased until the year 2010, exceeding 20 in almost

all countries.
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Looking ahead until the year 2050, the UN’s projections® predict an even
more dramatic rise in old-age dependency ratios, which will almost more
than double in most countries of the EU within the next 40 years. Japan
and Portugal will suffer the most remarkable increases from 35 and 27 in
2010 to respectively 70 and 64 in the year 2050. But also other countries like
Germany, Italy and Spain are reckoned to exhibit ratios above 50, implying
that there will be less than two workers per retiree in 2050. Looking at
the Czech Republic, Hungary and Poland, we find that these trends are
prevalent also in the transition economies of Eastern Europe. Hence, these
developments are not confined to the “old” Western countries but mark a
general trend in the developed world.

It is worth pointing out that the old-age dependency ratio is actually
understating the problem, however. For one, most countries provide ample
opportunities to retire before the age of 65, thus increasing the size of the
numerator. And second, the fact that not everyone aged between 15 and 64
is actually part of the labor force strongly reduces the denominator. Many
pursue an education beyond the mere age of 15 and there is a significant
number of people that are unemployed or voluntarily outside the labor force.
As a result, the employment rate lies not at 100 per cent but significantly be-
low that. In 2011, according to the OECD’s Economic Outlook data (OECD
(2012)), employment rates in the countries under consideration ranged from
55.6 per cent (Greece) to 74.9 per cent (Netherlands).* The picture is thus
much bleaker than Table 2.1 conveys.

It is very clear, therefore, that population aging entails a dramatic relative
reduction in the size of the active labor force vis-a-vis the retired. There are

several dynamics that drive this decline. First of all, population growth

3All projections are based on the UN’s “medium variant” scenario. The underlying as-
sumptions vary for different country groups. For developed countries it is being assumed
that fertility rates increase slightly to on average 1.79 in 2050, mortality rates continue

to improve and the flow of immigration stays at current levels.
40Of course, many countries (especially Greece) suffered reductions in their employment

rates since 2009 due to the global financial crisis and the subsequent economic downturn.
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Fig. 2.1: Long-term projections of population growth rates
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Note: Projections based on “medium variant” scenario.
Data Source: United Nations Population Division: World Population Prospects: The 2010 Revision
(http://esa.un.org/unpp).

rates are falling. However, up to now almost all countries considered here
still had positive population growth rates (with the exception of Germany
in the mid-eighties). This will change in the future, however. In most EU
countries and Japan population growth will turn negative within the next 40
years. This trend is explicated in Figure 2.1 which displays the developments
and projected trends in the five big EU countries along with Sweden, the
Netherlands, Japan and the United States. Of these nations, only Sweden,
Britain and the U.S. will continue to have positive albeit low population
growth rates.

The culprit behind this downward shift are falling fertility rates. The av-
erage number of children of a woman until the end of her reproductive period
is steadily declining. This can also be seen by looking at crude birth rates.
Figure 2.2 graphs these for the same sample of countries as before. In 1955

all countries had birth rates well above 15 or even 20 (Japan, Netherlands,
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U.S.). By 2050, these will have fallen below 12 in most states (except France
and the U.S.).

Fig. 2.2: Long-term projections of crude birth rate, per 1000 population
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Data Source: United Nations Population Division: World Population Prospects: The 2010 Revision
(http://esa.un.org/unpp).

It should be noted that some part of the plunge in fertility rates will
be a transitory phenomenon. The reason is that women nowadays tend to
have children at a later age than women of previous generations. Table 2.2
underscores this development. Until 2050 the average childbearing age of a
women will have increased to above 30 in all countries under consideration.
As a result, the current data reflects the coexistence of previous cohorts of
women with earlier peaks of fertility and later cohorts that have their peaks
at a higher age. This would suggest that taking completed fertility rates into
account somewhat reduces the size of projected old-age dependency ratios.
But as has been estimated by other studies such as Calmfors et al. (2005),
there is only a minor impact of this qualification on projected population

trends.
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Tab. 2.2: Projected development of average childbearing age in selected countries

(in years)

1995-2000 2010-2015 2030-2035 2045-2050
France 29,23 29,91 30,50 30,50
Germany 28,05 29,84 30,50 30,50
Ttaly 929,52 30,65 31,24 31,39
Japan 29,02 29,63 30,22 30,53
Netherlands 30,19 30,56 30,50 30,50
Spain 929,92 30,41 30,50 30,50
Sweden 29,00 29,99 30,50 30,50
United Kingdom 97,82 29,17 30,50 30,50
United States 26,60 98,52 30,50 30,50

Note: Average childbearing age of a woman in years.
Data Sources: United Nations Population Division: World Population Prospects: The 2010 Revision
(http://esa.un.org/unpp)

Concomitant to the decline in fertility is a steady increase in longevity
which can mainly be attributed to improvements in public health provisions
and medical innovation.® It is this rise in life expectancy that really aggra-
vates the problem of falling fertility rates because it increases the relative size
of the retired population vis-a-vis the young. On the other hand, of course,
it prevents a stark fall in the overall population size, since to some extend
it counteracts the fact that fewer people are being born. The increase in
longevity has been quite steady in the past, raising average life expectancy
from around 64-72 in 1955 to approximately 80 in 2005. Figure 2.3 again
shows the UN’s future projections based on the “medium variant” scenario.
All countries are expected to continue to observe steady increases in longevity
albeit at a somewhat decreasing pace. These estimates thus suggest dimin-
ishing returns to medical innovations and health care spending. Nevertheless,
by the year 2050 projected life expectancy will hover around 85. In other

words, given a retirement age of 65 people will spend on average 20 years in

®See Lichtenberg (2004) for an empirical study using U.S. time series data.
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retirement, around 5 years more than in 2005.

Fig. 2.3: Long-term projections of life expectancy, both sexes
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In sum, falling fertility rates and rising longevity combine to lead to a
“graying” of the population.® To give a final taste of this development and
to convey its magnitude, figure 2.4 displays the past and future shares of
people aged 65 and over. While in 1955 the share of elderly thus defined was
still around or below 10 per cent, it is expected to increase to 25-30 per cent
of the whole population. Japan once again leads the pack with a whopping
38 per cent.

Of course, as with any long-term projections, results are dependent on

the underlying assumptions and on past and current data. Furthermore, fu-

50f course, net migration also affects population aging. This is not discussed here, for
immigration policy is driven by other factors than aging developments. Furthermore,
immigrants tend, over time, to converge in their fertility rates and life expectancy towards

those prevailing in the host nation.
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Fig. 2.4: Long-term projections of share of population aged 65 or over
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ture policy measures that affect migration or the incentive to have children
cannot appropriately be factored in. There is certainly a lot of truth in the
often heard adage that predictions are uncertain, especially about the future.
Maddaloni et al. (2006) illustrate these uncertainties by pointing out the re-
current significant revisions in Eurostats’ population growth projections. Yet
even with these caveats in mind, the qualitative results are beyond doubt for
three reasons. First, the underlying factors such as fertility tend to change
very slowly. Even if a sudden hike in fertility occurred, it would only grad-
ually affect old-age-dependency ratios. Second, when comparing these UN
projections with, for example, those of Eurostat, we find very similar results.
Moreover, there are also other scenarios provided by the UN’s Population Di-
vision that do take into account abrupt changes in the underlying variables:
besides the “medium variant”, there are also low, high and constant fertility
scenarios. Third, projections of life-expectancy notoriously underestimate

true trends which leads to regular upward revisions of earlier projections.
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In case of Great Britain, for instance, projections made in 2004 about the
number of people aged 65 and over in the year 2050 were 65% higher than
projections made in 1981 (OECD (2011): 85). No matter which prediction
we look at, however, while the magnitudes may differ the general pattern
and thus the qualitative conclusions remain robust. The aging of societies in
industrialized countries is an ongoing process and it is expected to continue

for the foreseeable future.

2.2 The Macroeconomic Consequences of Aging

Although this dissertation focuses on aging and its impact on pension sys-
tems, it is worthwhile to look at the broader economic picture. Aging affects
not only the functioning of systems of old-age provision but has macroeco-
nomic ramifications that require substantial adjustments in both the public
and the private sector. These macroeconomic implications in turn directly
affect the stability and sustainability of pension systems, while pension sys-
tems in turn affect macroeconomic variables like labor supply, private saving
and capital accumulation. Hence, it is also the general equilibrium effects
that make pension systems such an important policy field. Quite a number
of studies have analyzed and estimated the effects of aging on per capita eco-
nomic growth, financial market development, fiscal policy and the financial
viability of pension systems. Some of the results will be reviewed in this
section to convey an idea about the (expected) macroeconomic environment.
It is some of these consequences of aging that explain why pension reform is

considered such a salient policy issue among policy makers and in academia.

2.2.1 Aging and Economic Growth

A number of organizations have attempted to project the impact of popu-
lation aging on per capita incomes and growth rates, among them the Eu-
ropean Central Bank (ECB (2006)), the Economic Policy Committee of the



2. Aging and its Consequences 22

ECOFIN Council” (Carone et al. (2006)), the European Economic Advisory
Group at the CESifo institute (Calmfors et al. (2005)), the International
Monetary Fund (Batini et al. (2006)) and the OECD (Martins et al. (2005)).
These estimates have to be taken with even more caution than demographic
projections, however. They are highly dependent on the underlying assump-
tions about future labor productivity growth, expected changes in labor force
participation rates and labor utilization. Nevertheless, while the exact mag-
nitudes involved may be doubtful, these projections can at least convey the
qualitative nature of future developments.
The channels by which aging affects economic growth can be easily sketched

without having to get into the details and intricacies of standard growth the-

ories.® Looking at a general production function
Y = AF(L,K) (2.1)

where Y denotes an economy’s output, L labor input, K capital input and
A productivity allows to identify these channels. Rewriting (2.1) in terms of
growth rates yields
AY AA AK AL

y — 4 Tt (22)

where A denotes the respective rates of change and ax and a; the re-
spective output elasticities with regard to capital and labor. This growth
accounting equation suggests that aging affects output growth directly via a
reduction in labor input L. If the relative size of the working age population
decreases and this is not fully compensated by an increased participation
rate, per capita growth will fall. Empirically, this channel is expected to
have the strongest adverse impact. Columns 1-4 of Table 2.3 present esti-

mates carried out by Carone et al. (2006) who use the long-term projections

"The Economic Policy Committee is a body composed of senior officials from central banks,

national economics and finance ministries, whose task is to prepare the ECOFIN Council.
8For an overview of modern theories of economic growth see Barro and Sala-i Martin

(2003) and Mankiw (1995).
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conducted by the Economic Policy Committee’s Working Group on Aging.
These estimations show how employment growth, which is a measure of AL,
will contribute to changes in GDP. For all countries under consideration® the
impact of employment on economic growth falls rapidly between the period
2004-2010 and 2011-2030, going to around zero or becoming even slightly
negative. Between 2031-2050 employment growth is weakest and thus exerts
a sizeable negative effect on GDP growth for all states but Sweden. A slight
improvement is discernable after 2040, however. The message from these
numbers is unambiguous: employment growth will contribute less and less
to GDP growth and will even retard it in most countries between 2031 and
2050.

Tab. 2.3: Projected impact of aging on per capita growth

2004-2010 2011-2030 2031-2040 2041-2050

France 0.8 0.1 -0.1 -0.1
Germany 0.8 -0.2 -0.6 -0.5
Italy 1.1 -0.2 -0.9 -0.6
Netherlands 0.6 -0.1 -0.1 0.1
Spain 1.9 0.1 -1.1 -1.1
Sweden 0.6 0.1 0 0.2
U.K. 0.7 0.0 -0.2 -0.2
EU-15 0.9 0.0 -0.5 -0.4
Japan

USA

Note: Contribution of employment growth to annual GDP growth rate, 2005-2050.
Data Sources: Carone et al. (2006)

In addition, aging not only affects the size of the work force but increases
the share of older workers. If labor productivity is age-specific with older
workers being less productive, then an aging work force will lead to lower

overall labor productivity and thus lower economic growth. However, the

9Note that projections for Japan and the U.S. were not carried out.



2. Aging and its Consequences 24

question of how large this effect is and at what precise age productivity de-
clines is still controversial and has not been empirically settled yet. In general,
it is presumed that productivity decreases from a certain age on because of
lower physical fitness, less perceptual speed and greater difficulty in acquiring
new skills. This of course needs to be traded off with greater work experience.
Surveying the literature, Skirbekk (2003) finds that productivity follows an
inverted U-shape and starts decreasing around the age of 50. He points out
the general difficulty in empirically testing these propositions, since there are
likely to be selection'® and identification problems. More recent economet-
ric studies using macro-level data confirm the inverted U-shape relationship
(see Feyrer (2007); Werding (2008)). In particular, Werding (2008) finds
that workers’ productivity peaks between the age 40 and 49. As with re-
spect to the overall impact of aging on productivity, Boérsch-Supan (2003)
conducts estimations using German labor market data and combines them
with age-specific productivity computations by Kotlikofff and Wise (1989).
He concludes that its impact is rather small compared to the one arising from
a shrinking work force. Other studies, looking at OECD countries in general,
report somewhat larger adverse effects on aggregate productivity growth (see
Krueger and Ludwig (2007); Werding (2008)).

Another more indirect effect of a graying work force on economic growth
comes via changes in aggregate savings. According to the standard life-cycle
hypothesis (see Ando and Modigliani (1963)), household saving follows a
hump-shaped curve. The peak of the curve reflects the position of middle
aged income earners who save part of their income for old-age. The retired,
on the other hand, tend to dissave, i.e. run down their accumulated wealth, to

ensure sufficient consumption in old-age.!* As a result, an aging population

0More productive workers have higher salaries and may decide to stay longer in the work
force compared to less productive workers. This could lead to an upward bias in the
estimates, suggesting that labor productivity may start declining well before the age of

50.
Young workers are also considered to dissave. Given that they can expect earnings to

increase with age, the consumption smoothing motive suggests borrowing against future
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implies more pensioners (net-dissavers) and fewer prime-age workers (net-
savers), thus lowering aggregate savings.'? Lower savings may lead to lower
investments, which in turn could reduce the capital stock K and thus induce
a lower capital-labor ratio. Therefore, productivity growth could be smaller
and so could be economic growth.!®> Although in principle foreign capital
could fill the void, empirically saving and investment move pretty much in
line in the long run (see Feldstein and Horioka (1980)). Numerous studies
have tried to measure the impact of aging on private saving behavior. The
vast majority of them finds a clear and robust link, yet the magnitude of the
effect varies. The earlier literature has found quite a large impact, concluding
that a 1 per cent increase in the old-age dependency ratio should, ceteris
paribus, lead to a reduction in household savings of around 1 per cent (see
Feldstein (1980); Masson and Tryon (1990)). More recent estimates come
up with more modest but still significant results of below -0.5 per cent (see
Masson et al. (1998); Loayza et al. (2000)). Note that a reduction in capital
intensity due to fewer savings may potentially be offset by a substitution
effect. A declining work force raises wages, thus inducing a substitution of
capital for labor. This, and the fact that there are now fewer workers for a
given capital stock, increases the capital-labor ratio and hence productivity.
The net effect of population aging on capital intensity is therefore not as
clear-cut as some have insinuated (e.g. Feldstein (2006)).

Given these different transmission channels, estimating how aging affects
future economic growth is not an exact science. Nevertheless, there are quite

a number of studies presenting simulation results using either a growth ac-

incomes.
12Tt has been found that countries with very generous PAYG pension systems like Ger-

many and Italy have a rather flat saving profile, seemingly contradicting the life-cycle
hypothesis (see Borsch-Supan et al. (2001); Brugiavini and Padula (2001)). However, if
one adds contributions to a PAYG system to private savings, the predicted hump-shaped

profile can be observed again.
13Tt has to be noted, however, that the validity of this theoretically well established causal

chain with respect to developed countries has been questioned by some on empirical
grounds (see Aghion et al. (2006); Claus et al. (2001)).
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counting perspective (see ECB (2006); Calmfors et al. (2005)) or general
equilibrium models (see Martins et al. (2005); Faruquee (2002)). Table 2.4 is
based on the results of a growth accounting exercise carried out by the Eu-
ropean Economic Advisory Group (Calmfors et al. (2005)). Assuming that
productivity will grow by 2 per cent per annum and labor market partici-
pation rates remain at the levels of 2004, they calculate by what factor per
capita output would grow between 2004 and 2050. Based on their results,
I calculated the difference between the aging and the no-aging scenarios in

percentage terms.

Tab. 2.4: Projected overall impact of aging on per capita growth (in %)

2004-2050
France -27.87
Germany -30.33
Italy -50.82
Netherlands -26.64
Spain -57.38
Sweden -27.46
U.K. -18.44
EU-15 -32.79
Japan -60.66
USA -17.21

Note: Total reduction in overall GDP per capita growth due to aging compared to non-aging scenario, in
%, assuming a constant labor participation rate, 2004-2050.
Data Sources: Calmfors et al. (2005)

According to these estimates, gains in per capita output between 2004
an 2050 will be much lower due to population aging in all countries. The
cross-country differences are striking. Countries like the U.S. and the U.K.
that have a more favorable demographic outlook are expected to suffer a loss
in average per capita output growth of 17 and 18 per cent respectively, com-
pared to the hypothetical case where the demography remains stable. Fast

aging countries like Japan, Italy and Spain are even projected to face a re-
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duction in growth of more than 50 per cent over the whole period. Increasing
labor participation rates to 80 per cent improves the situation somewhat in
all states but does not change the finding of lower output gains vis-a-vis a sce-
nario without aging. Not all is doom and gloom though. A more recent study
by Bloom et al. (2011) finds more modest negative effects pointing out that
behavioral responses such as higher female labor force participation rates and
policy reforms may mitigate some of the negative dynamics. Furthermore,
others have suggested that economies could adapt to declining population
numbers by switching from labor-oriented to human capital-oriented tech-
nologies (Elgin and Tumen (2012)). While the accuracy of all projections
and their exact magnitudes should be taken with a grain of salt (as with all
simulations), the general qualitative findings in all studies are very much the
same: on aggregate, a graying population and a shrinking work force will

clearly reduce economic growth in per capita terms.

2.2.2 The Impact of Aging on Financial Markets, Public Expenditures and

Pension Systems

A changing demographic structure has direct implications for domestic and
international financial markets, public expenditures and the fiscal balance
of pension systems. The effects in these areas are of immediate relevance
when considering the need and feasibility of changes to systems of old-age
provision. They also indirectly affect economic growth; the magnitude of

which is, however, very hard to estimate.

Financial Markets

Let’s begin with financial markets. Most attention has been drawn to the so-
called “asset meltdown hypothesis”. The argument posits that particularly
large cohorts just like the baby boomer generation drive up asset prices when
they are in their prime working age. But at retirement they will all try to
sell these assets to finance consumption, thus driving down their value if the

following cohorts are smaller in size. As Siegel (1998) has put it:
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The words ’Sell? Sell to whom?’ might haunt the baby boomers
in the next century. Who are the buyers of the trillions of dollars
of boomer assets? [The boomer generation] threatens to drown in
financial assets. (Siegel (1998): 41)

This reasoning would imply that saving for old-age by investing in capital
markets could be a bad idea in aging societies. That is why this argu-
ment is vitally important when discussing non-parametric pension reforms
that involve funding. There is also an opposing view, which maintains that
forward-looking, rational market participants anticipate the effects of aging.
Asset prices thus reflect these expectations and therefore no meltdown will
take place. These considerations have been formally analyzed by a number of
authors (see Abel (2001, 2003); Brooks (2000, 2002)), confirming the general
result of falling asset prices due to aging. Several studies have also empiri-
cally tested the validity of this proposition, yet the results are very mixed.
Bakshi and Chen (1994) and Geanakopolos et al. (2004) have found evidence
of a negative relationship between age structure and stock market returns in
the case of the United States. Looking at U.S. data as well, Poterba (2001,
2004) on the other hand could not find any strong econometric evidence
that asset returns react to demographic variables. He finds some evidence
when considering the level of asset prices, yet does not consider it to be
very robust (Poterba (2004): 30). Using a broader sample that also includes
Japan, France and Germany and employing different scenarios for the period
2000-2050, Martins et al. (2005) also find little support for a future asset
meltdown.

Reasons, beside the rationality argument, why the “asset meltdown hy-
pothesis” may be indeed erroneous are, one, that only a minority of house-
holds is actually invested in stocks and bonds, and second, that it assumes
a closed economy. With open capital markets the retiring baby boomers
could sell their assets to foreign investors — which brings us directly to the
impact of a graying population on international capital flows. As elucidated

in the previous section, aging will change the saving and investment balance.
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This, in turn, will directly affect external balances and interest rates. If sav-
ing and investment behavior changes, then, with open capital markets, this
should entail changes in current account balances. Given the above reasoning
based on the life cycle hypothesis, we would expect societies with a higher
old-age dependency ratio to have lower aggregate saving rates and, if not
accompanied by a fall in desired investment rates, to experience higher net

4

capital inflows than “younger” countries. The lower savings should increase
expected returns and thus attract foreign investors. Several empirical stud-
ies have found evidence pointing in this direction (see Santis and Lithrmann
(2006); Higgins (1998)). Using cross-sectional and panel data, they find a
significant negative relationship between the old-age dependency ratio and
the current account balance. Simulating the impact of future demographic
developments, Borsch-Supan et al. (2004) project current account balances to
turn negative and decrease below -2 per cent by 2050 for France, Germany
and Italy. As a result, and this is often overlooked in public discussions,
aging is not only a domestic issue but will lead to a global re-allocation of
resources.

Reinforcing this global impact, aging could also affect equilibrium real
interest rates. On the one hand, a declining labor force will increase the
capital-labor ratio, thus leading to a fall in the profitability of investments
which would put downward pressure on interest rates. On the other hand,
if saving rates really decrease due to the demographic changes and desired
investment rates remain stable, then a lack of funds for investment could
very well bid up real interest rates. Simulations using calibrated general
equilibrium models predict the former effect to outweigh the latter. These
studies predict real interest rates to decline by 30-100 basis points until 2050
(see Miles (1999); Batini et al. (2006)) which is, of course, a rather modest

impact.
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Public Expenditures and Pension Systems

A shifting demography not only changes the size but also the structure of
public expenditures, if no legislative changes are enacted. As the median age
rises and the number of old people increases, public spending for old-age pro-
vision and health care as well as long-term care increase in importance. On
the other hand, fewer young people and a shrinking labor force imply (poten-
tially) less need for expenditures on education and unemployment benefits.
However, it is widely expected that the former effects of increased spending
pressures by far outweigh the latter reductions, an expectation that is clearly
borne out by the empirical data.

The Ageing Working Group of the European Commission’s Directorate-
General for Economic and Financial Affairs (European Commission (2012))
has made projections of public expenditure paths for all EU countries. These
estimates take 2010 as a base year, assume the state of 2011’s domestic
legislation to hold until 2060 and employ the Working Group’s reference
scenario of future demographic developments. Hence, the aforementioned
caveats for such projection exercises apply here as well. Table 2.5 presents
estimations of changes in expenditures for different budget items between
2010 and 2060.

Public pension spending is projected to rise in all countries under con-
sideration except for Italy. The exact size of the changes depend on two
factors: the generosity of benefit levels as currently legislated and the ex-
pected change in old-age dependency ratios. This helps explain some of the
astounding variety. Italy, although aging much faster than all of the other
countries (except for Spain), is expected to have a decline in pension spend-
ing of -0.9 per cent until 2060. The reason is, of course, that Italy enacted
a number of pension reforms that will drastically reduce benefit levels in the
future (see Galasso (2006); Ferrera and Jessoula (2007)). The equally low
prediction for Sweden can also be explained by the strong parametric and
non-parametric pension reforms the country has put into force in 1998 (see
Sunden (2006); Anderson and Immergut (2007)). Spain, on the other hand,
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Tab. 2.5: Projected changes in public expenditures in selected countries (in % of
GDP), 2010-2060

Pension Health & Long-term Care Unemployment Education

2010-2060 2010-2060 2010-2060 2010-2060

France 0.5 3.5 -0.6 -0.4
Germany 2.6 3.1 -0.3 -0.2
Italy -0.9 1.5 -0.3 -0.5
Netherlands 3.6 5.1 -0.3 -0.1
Spain 3.6 2.0 -1.1 -0.5
Sweden 0.6 3.2 0.0 0.0
U.K. 1.5 1.8 0.0 0.0
EU-27 1.5 2.6 -0.3 -0.1
Japan® 3.0 2.4

USA? 2.2 4.9 -1.0

Note: Overall changes in per cent of GDP from 2010 to 2060; @ 2000 to 2050; 2005 to 2050
Data Sources: European Commission (2012); “OECD (2003); *Budget of the United States Government,
Fiscal Year 2003, Analytical Perspectives.

combines a fast aging population with generous benefits. Without legislative
changes, this is estimated to lead to a sizeable rise in expenditures for old-
age provision of 3.6 per cent of GDP, a number that will only be matched by
the Netherlands. Note that also countries with more favorable demographic
outlooks like the U.S. and the U.K. face substantial increases of 1.5 and 2.2
per cent respectively. Looking at health and long-term care, we find in some
countries even stronger increases in projected spending. This points to the
fact that health and long-term care spending is not only strongly affected
by aging itself but also by costly medical innovations that lead not only to
better but also more expensive treatments. In addition, some countries**
have been notably slower in enacting changes to their health care system,

even though projections on future health care expenditures are much bleaker

14Until the enactment of the Affordable Care Act in 2010, the U.S. was a prime example

of a country that did little to reform its health care system.
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than for future pension spending.

These steep increases are somewhat offset by reductions in other items.
In particular, the graying of societies will lead to declining labor forces which
should be accompanied by lower unemployment rates. Therefore, expendi-
tures related to unemployment should decline, although the size of this effect
is projected to be small in all countries, ranging from -0.6 to 0.0 per cent of
GDP. A similar impact can be expected from lower spending on education.
A lower fertility rate leads to fewer children being born and thus less public
education needs to be provided. This expectation, however, could be reversed
if governments aim to counter the effects of a shrinking working population
by increases in per capita education spending to raise average skill levels and
thus per worker productivity (European Commission (2006): 17). Regard-
less of the precise effect of educational spending, the overall impact of aging
on public expenditure is sizeable and points to a strong upward pressure on
government budgets. Of course, these higher outlays have to be financed
somehow. While temporarily this could be done by selling off government
assets or by increased government net borrowing!®, in the long run higher
expenditures need to be matched by higher revenues.'® As a result, taxes
and /or social security contributions will invariably rise. This fiscal burden
will thus negatively affect economic growth as it increases deadweight costs
from taxation and distorts labor supply decisions (see Alesina and Perotti
(1997); Daveri and Tabellini (2000)).

The size of the needed increases in social security contributions is quite
substantial. Chand and Jaeger (1996) were one of the first to estimate future

contribution rates given demographic projections and the state of pension

50f course, Eurozone member countries are severely constrained in their ability of deficit
financing due to their commitment to the Stability and Growth Pact, which could also
pose a serious obstacle to parametric pension reform (see Razin and Sadka (2003),

Beetsma and Oksanen (2007)).
16 Another option would be a concomitant reduction in other spending areas (e.g. defense,

government consumption). However, given the large magnitudes involved here, this

would require cuts of a size that seem not viable politically.
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Tab. 2.6: Projected contribution rates in selected countries in 2050, (in %)

Chand and Jaeger (1996) Galasso and Profeta (2004)

2000 2050 2050
France 224 41.2 40.8
Germany 23.8 41.6 37.7
Italy 38 68.2 50
Spain 21.3 45.5
U.K. 14.5 33.2
Japan 8.7 12.7
USA 9.7 15.9 21.6

Note: Social Security contribution rates in per cent; the projections by Galasso and Profeta (2004) are
simulations that explicitly take into account political pressures due to an increase in the median age.
Estimates for Netherlands and Sweden were not carried out.

Data Sources: Chand and Jaeger (1996); Galasso and Profeta (2004)

legislation in the middle of the 1990s. Their predictions are quite dramatic.
As Table 2.6 elucidates, all countries under consideration are likely to witness
a steep increase, with Germany and France expected to almost see a dou-
bling of their contribution rates by 2050. Italy presents the most whopping
estimate. However one should remember that the reforms of the last 15 years
are of course not incorporated in these calculations.

A more recent projection has been carried out by Galasso and Profeta
(2004) who take the year 2000 as their base. More importantly, they also try
to incorporate political pressures stemming from the aging of the electorate
and how this will influence individual voting on the size and generosity of
pension systems. Therefore, their results (see table 2.6) do not only reflect an
interpolation of the current system given demographic trends but also take
into account individual optimizing behavior and the possibility to change
pension parameters through majority voting. Their predictions for Germany
and France are surprisingly close to the results by Chand and Jaeger (1996),
although somewhat smaller. The estimates are smaller for Italy (and still not

incorporating the most recent reforms) but significantly higher for the United
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States. Spain and the U.K. are also predicted to witness severe increases.
While the precision of all these projections can again be questioned on many
grounds, their qualitative nature is unambiguous: given the demographic
shift and current pension commitments, social security contributions have
to rise markedly to ensure the future financial balance of systems of old-age
provision.

In sum, aging has not only severe domestic and international macroeco-
nomic consequences but also leads to strong imbalances in current pension
systems. As a result, the present expected value of future benefits is by
no means matched by the present expected value of future revenues. Re-
balancing a simple PAYG system may be technically and economically easy
— just change benefit levels, contribution rates and eligibility criteria — but
politically it is a daunting task. As will become clear in the next chapters,
systems of old-age provision are established, sustained and reformed through
a political process. The strong distributional implications of any such system
explain why political viability and sustainability are of such great importance

and why pension systems can only be analyzed within a political context.



3. I'T’S POLITICS, STUPID! - POLITICAL ECONOMY
MODELS OF PENSION SYSTEMS

The creation of public systems of old-age provision is, by historical stan-
dards, a fairly recent development. Pension systems were established around
the beginning of the 20th century as part of a more general move towards
systems of public insurance and welfare. The first compulsory public pension
scheme was introduced in the German Kaiserreich by Chancellor Bismarck
(for historical overviews see Fisch (2000); Haerendel (2001); Hohn (2004)).
The so-called Disability and Old Age Insurance Act of 1889, a funded and
earnings-related system, was element of a whole package of social reforms.
It also included insurances against accidents and sickness, aimed at alleviat-
ing poverty and quelling the rising influence of socialist worker movements.
Somewhat later in 1913, Sweden established the first universal pension sys-
tem. The U.S., on the other hand, did not introduce a comprehensive system
until the Social Security Act of 1935. Interestingly, even those schemes that
were initially set up as funded systems soon, for various reasons like wars and
high inflation, depleted their capital stocks and evolved into PAYG! systems.

There is a broad political science literature analyzing the reasons for
the introduction of welfare state arrangements that points at the impact

of urbanization, industrialization and the demise of the extended family (see

1A PAYG system is a scheme where current workers pay current retirees’ pension benefits
through a tax that is levied on their working incomes. Hence no contributions are saved,
no assets are accumulated. The revenues of the system are immediately transferred to
the pensioners. In a prefunded system, on the other hand, contributions are invested
in assets, and thus capital is being accumulated. Benefits for each retiree are therefore

covered by a previously generated stock of funds.
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Wilensky (1975)), the extension of voting rights (see Acemoglu and Robinson
(2000)) and the increasing strength of left parties and labor unions (see Korpi
and Palme (2003)).

From a normative economic perspective, the need for a mandatory public
system is usually justified by myopic individual saving behavior and imperfect
financial markets (Diamond (2004)). With respect to the former argument,
it is suggested that short-sighted individuals do not save sufficiently for their
retirement. Some have suggested that individuals tend to revise their con-
sumption plans in an inconsistent way by using a higher discount rate for
the near future than the far future (see Angeletos et al. (2001)). All of this

2 The second argu-

would call for a paternalistic government intervention.
ment in favor of a compulsory public pension programme posits that private
financial markets do not provide sufficient possibilities for annuitization of
pension benefits due to adverse selection problems. In addition, only few
households actually do voluntary annuitization (Diamond (2004): 6). Yet
saving for old age is supposed to ensure sufficient consumption possibilities
after retirement, but without annuities an insurance against longevity is not
possible. Thus, the danger of running out of funds when old arises. Hence,
a mandatory government programme seems to be a suitable remedy.

While the economic rationales may or may not make sense, and while the
general development of welfare states may provide insights into general trends
and patterns, all of this hardly explains timing, size, scope and variety of
pension systems. The political dimension still remains opaque. Thus, before
descending into the dark abyss of analyzing political dynamics of pension
reform, it is helpful to erect the giant on whose shoulders we need to stand
for this endeavor. That is, first we have to understand and to model how a
pension system is the intended result of a political process. The following

review of the most prominent political economy models of pension policy-

20f course, this reasoning immediately begs the question of why short-sighted voters should
elect a far-sighted government or become far-sighted once attaining a government posi-

tion. See Homburg (1988) for a critique of this paternalistic position.
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making forms the basis for the subsequent analysis of pensions preferences
and reforms.® It also allows us to get acquainted with the logic of OLG
models and introduces the necessary notation. Note that the aim here is
not to provide an exhausting overview of the rather large literature but to
highlight the most important issues in this area and to formalize them in a

coherent framework.

3.1 The Pension System as the Outcome of Majority Voting

in a Direct Democracy

Samuelson (1958) and Aaron (1966) were among the first to explain why a
voting majority would favor a PAYG pension system. Both maintained that
overall welfare would be improved by a PAYG saving device in a dynamically
inefficient economy where the rate of interest r is smaller than the population
growth rate n. In such a situation the internal rate of return i of a PAYG is
higher than the real return from capital accumulation. Since the internal rate
of return from a PAYG scheme, where a fraction of every worker’s income
is transferred to pay pensions for the current retirees, is dependent on the
product of the (working) population growth rate n (famously dubbed by
Samuelson as “biological rate of interest”) and the growth rate of wages w,

the following condition must hold:

I+i=(14n)(1+w)>1+r (3.1)

As Aaron and Samuelson have shown, in such a situation everyone would
be better off by contributing a given amount to such a scheme rather than
to invest it in assets. As a result, the introduction of a PAYG scheme is a

unanimous and undisputed decision by all voters. The notion of “dynamic

3Surveys of the positive pension literature that strongly differ in their emphasis and tech-
nical sophistication can also be found in Breyer (1994a); Mulligan and Sala-i Martin
(1999b); Galasso and Profeta (2002); Walque (2005).
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inefficiency” has been criticized on theoretical and empirical grounds, how-
ever. Blackburn (1967) has pointed at its limited applicability once capital
is properly considered, while Homburg (1991) shows the existence of an un-
productive asset like land would also rule it out. On the empirical side, Abel
et al. (1989) found that the U.S. and major OECD countries are dynamically
efficient. Therefore, the assumption of dynamic inefficiency is usually disre-
garded, which of course implies that the political rationale behind pension
systems cannot be based on a natural consensual view among all voters.

At this point, it is useful to introduce a common theoretical approach
that helps structuring our analysis. Since political dynamics will get slightly
more complicated once we allow for conflicting preferences between differ-
ent generations, we need now a more rigorous framework. A useful way to
model individual life-cycle behavior is by employing a so-called overlapping
generations model (OLG). These type of models are dynamic general equilib-
rium frameworks, which have been popularized by Allais (1947); Samuelson
(1958) and Diamond (1965). The idea is that in every period t, there are
three* generations alive: young workers, old workers and pensioners. For
simplicity, childhood and time of education in young adulthood are left out.
In the second period, t + 1, the young workers will have become the old
workers, the old workers of the period ¢ will now be pensioners, while the
pensioners of the previous period are no longer alive. In addition, a new gen-
eration of young workers will have been born. Then the next period starts
and so on with an infinite horizon. Table 3.1 succinctly summarizes the basic
logic. While clearly a strong simplification, reducing the number of cohorts
alive at every point in time to three makes the analysis tractable and still

offers rich insights.

4The number of generations is a modeling decision. Later on we will encounter OLG
models with only two (pensioners and workers) generations alive at each point in time.
The literature also offers models with more than three generations, others like Boadway

and Wildasin (1989) use a continuous-time approach.
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Tab. 3.1: The basic structure of an OLG model

t t+1 t+2
young workers =  old workers = pensioners
old workers = pensioners =— death
pensioners =—> death

young workers =  old workers

young workers

Note: OLG model with three generations.

3.1.1 Voting on Pensions as a One-Shot Game

This OLG framework can also be applied to the seminal contribution of
Browning (1975), who analyzes majority voting on social security.® Brown-
ing in fact did not fully formalize his model. He starts out with a numerical
example and then proceeds with a graphical exposition of the underlying
model. Still, analyzing it from an OLG angle makes it more lucid and at
the same time serves as a useful illustration that introduces the necessary
notation for the subsequent discussions. This is the reason why I will take a
little bit of time here to introduce it and analyze its implications. Further-
more, in contrast to Browning, I will introduce an imperfect capital market,
which makes the model richer without changing the substantive results or
complicating the analysis too much.®

Browning’s aim was to show how majority voting leads to a PAYG system
that is too large in a democracy. The economic environment in his model

is rather sparse. Factor prices and labor supply are exogenous, and there

5Social security, which is an American term, and pension system are used interchangeably
throughout and denote, if not stated explicitly otherwise, a public, mandatory PAYG

scheme.
In essence, this means adding some of the elements of the approach by Boadway and

Wildasin (1989) to Browning’s model.
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are no capital markets. The latter assumption will be amended here with-
out changing the conclusions, if we allow for imperfect capital markets that
permit private saving but no borrowing. Further important assumptions are
that voters perceive their decision to be binding for all future generations,
i.e. it is a one-shot vote. Moreover, voters are not altruistic towards other
generations and people of the same age group are homogenous, thus having
the same preferences.

In every period t there are N; individuals, where the superscript i €
{y, 0,7} denotes the generation of young workers, old workers or retirees
respectively. Every generation N¢ and the population as a whole grow with
a constant rate n:

N/ =(14n)-N/, (3.2)

All individuals share the same utility function, which is additive separable,

strictly monotone, strictly concave and twice differentiable:
Uy = ulef] + ulef ] + ulcfys (3:3)

Hence, utility in every period of life is only dependent on the level of personal
consumption c. For simplicity, I abstract from a time preference rate at this
point. Note also that I will not use the superscripts if it is sufficiently clear
which generation we are talking about. Consumption during working age

and after retirement is determined by

o = w-1—-7n)—s (3.4)
= we(L=Te1) — s (3.5)
Crio = T+ (147 s+ (147) 8141 (3.6)

here w denotes the (exogenous and constant) wage rate, 7 is the contribution
rate to the public pension system, while s stands for the saving rate and x for
the pension received in old-age. Hence, working-age individuals divide their
income between consumption and saving, whereas the proceeds from workers’
contributions will be transferred as a lump-sum to the current old. Note

that savings can only be used for consumption after retirement, it therefore
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cannot be negative. Pensioners, on the other hand, derive their retirement
consumption from the public pension x and the accumulated savings which
earn an interest rate r.

The budget constraint of the public PAYG system is satisfied if
N/ -x;=N/ - w-1,+ N -w-n (3.7)
which, bearing in mind (3.2), simplifies to
z=01+n? w-n+(1+n) w-n (3.8)

Looking at the budget constraint and dividing both sides by wy, it becomes
immediately clear what drives relative pension levels” in a PAYG system:
the growth of the working age population and the contribution rate. If the
working population shrinks, contributions either have to rise or the pension
level has to fall.®

Now a once-and-for-all decision is being taken through majority voting by
all currently living generations, determining whether a PAYG scheme is intro-
duced and of what size it should be. Given that population growth is assumed
to be exogenous, the only choice variable of the voters is 7. Therefore, given
the perception of irreversibility, everybody expects that 7, = 7,41 = T40...
and so on indefinitely. The result of the vote depends on the preferences of
the three generations and their relative sizes.

To derive the preferences of the young workers, we have to insert the
constraints (3.4) - (3.6) and (3.8) into the utility function (3.3) yielding

UV =ww- (1 —m) — s +ua[w- (1 —7401) — Se1]
Fuppolw -1 (L4n) + (1+n) + (1 +7) 54+ (1+7) - 5041]
(3.9)

"The relative pension level is defined as =1+ n)? -+ (1+n) .
8The statement that rising wages would increase the pension level, an argument sometimes

made by politicians concerned about workers’ salaries and pensions, is therefore flat out
wrong. It is based on a confusion between the pension level and a system’s internal rate

of return.
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Since the young would have to pay contributions over two periods before
eventually receiving a pension, they are internalizing the full costs and ben-
efits of a PAYG system. Hence, their choice of 7 could be considered as
socially ’optimal’ from an intertemporal welfare perspective. In addition,
the young also choose their optimal amount of private saving and thus their
consumption in both working periods. A young worker’s optimal contribu-
tion rate can thus be found by maximizing (3.9) with respect to 7, s, Sy11
given that we assumed 7, s, 5441 > 0. The resulting first-order conditions
can be solved for the optimal saving and contribution rates. Rearranging
and simplifying? yields the following inequality that has to be satisfied, if the

young are to prefer a positive contribution rate
(I+n)?+1+n)>0+r2+1+7) (3.10)

In other words, young workers would only support the introduction of a
PAYG scheme, if the population growth rate exceeds the interest rate in
which case the economy would be dynamically inefficient.!® In such a situ-
ation, saving for old-age via a PAYG system is more profitable than private
savings. Otherwise, r > n and the preferred contribution rate by this group
is 7 = 0. Hence, young workers vote against the introduction of a PAYG
system.

Let’s turn to the currently retired next before analyzing the preferences
of old workers. Pensioners’ saving decisions lie in the past and cannot be
changed anymore, thus their utility for the first two periods is given. The

relevant utility function is reduced to the retirement period:

U'=ww-7-(1+n)?+(1+n)+1+7r)? 50+ (1+7)- 5.1
(3.11)

The only choice variable of the old is the contribution rate, which directly

affects the pension they receive, but which of course cannot affect past pe-

9The first-order conditions and the derivation of solutions can be found in appendix A.1.
10This condition is of course identical with (3.1), except that we assumed no wage growth

here.
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riods’ incomes. Given (3.11), we see that utility is strictly increasing in 7.
The higher the contribution rate, the higher the pensions and therefore the
higher is consumption for the retired. Therefore, pensioners would like the
contribution rate to be as high as possible. In the extreme, given that labor
supply is exogenous and thus inelastic in this model, they would prefer 7 = 1,
i.e. they would vote to transfer the complete income of young and old work-
ers to themselves. The introduction of a PAYG scheme therefore represents
a huge free lunch for this generation that has to be borne by subsequent
generations.!!

Finally we have to deduce the preferences of the old workers. At the time
of the vote t, the first period utility has already been determined by their
decision on s;_1. Therefore, their utility over only two periods needs to be

considered:

U’ =wlw- (1 —1)— s+
w7 - (L4+n)>+ (T+n)+ (1+7)2 50+ (1+7) - 5]
(3.12)

Old workers thus compare the relative utility from saving another period for
retirement via private investments in capital markets with the establishment
of a PAYG pension plan. Maximizing (3.12) with respect to 7 and s, yields
the two first-order conditions. Substituting these into each other and simpli-
fying gives us the condition under which an old worker would favor a positive

contribution rate and thus the introduction of a PAYG scheme:
(14+n)2+1+n)>(1+7) (3.13)

This is a fairly weak condition which is easily satisfied. Even with no popu-
lation growth at all (0 per cent per period), an interest rate of 100 per cent

would not be enough to make an old worker strictly favor private saving over

' This free lunch of the initial generation is a major obstacle to changing an existing
pension system and is key in understanding the redistributional nature of any pension

reform (see chapter 4).
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a PAYG system. The reasons for this strong preference are straightforward.
First of all, savings of the previous period are a sunk cost and thus do not
affect the current decision. Second, and most importantly, old workers only
need to contribute one period to the PAYG pension system. Yet they will
receive full benefits regardless, as if they had contributed their whole working
life. This is a windfall that cannot be matched by returns on private savings
under any reasonable assumptions. Of course, their windfall is smaller than
the one received by the current retired but unlike the young workers, they
still do not need to internalize the full costs of the system. In other words,
the closer a worker is to retirement, the more profitable the introduction of
a public pension system becomes. As a result, both old workers and retirees
vote in favor of a PAYG scheme. Note, however, that the preferred 7 of
old workers is still smaller than the 100 per cent demanded by the retirees.
While a higher 7 increases pensions, it also reduces current income and thus
consumption.

Given that the utility function is assumed to be strictly monotone and
concave, preferences for 7 are single-peaked between 0 and 100 per cent.
Old workers would vote for a contribution rate at which the marginal utility
gain of a pension increase is exactly offset by the marginal utility loss in
current consumption. This contribution rate is determined by % =0 (see
A.19 in the Appendix), which after some rearranging reduces to the following
condition:

- (1-77) — 51
Upg[w - 77 (L4n)? + (1 4n) + (L+7)? s+ (1 +7) - 5]

= (14+n)*+(1+n)
(3.14)

The left-hand side of the equation represents intertemporal consumption
preferences between the current and the retirement period, where u}[.] in
the numerator denotes the negative impact of 7 on utility derived from the
working period, while u;,[.] in the denominator highlights the positive effect
on the pension period’s utility. We know from (3.1) that the population
growth rates on the right-hand side determine the internal rate of return of a

PAYG system. Therefore, an old worker’s preferred 7¢ is chosen to equalize



3. It’s Politics, Stupid! — Political Economy Models of Pension Systems 45

the marginal rate of substitution with the pension system’s rate of return.
In a similar way, we can use a{% = 0 to derive the condition for a young

worker’s favored 7Y:

uw - (1 =7/) = s¢] +upq[w- (1 = 7/) = 841
U olw -7/ - (L+n)2+(14n)) + (1 +7)2- 5+ (1+7) - s41]

= (1+n)?+(1+n)
(3.15)
which again equalizes the marginal rate of substitution with the pension
systems’ rate of return. However, 7 affects utility now in both working peri-
ods. Comparing (3.14) and (3.15) therefore shows that young workers prefer
a smaller 7 than old workers, since for them the internal rate of return of
the pension system is much smaller due to the longer time of contribution.
Consequently, if we assume s; = s;41, the numerator in (3.15) becomes twice
as large as in (3.14), thus reflecting a greater relative dis-utility from 7 during
working life.

In sum, the preference ordering of the three generations is therefore
TT=1>7">71Y (3.16)

Now the question arises, which generation will be politically successful in
implementing its preferred size of the pension system. Since the Browning-
model presumes a direct majority vote, the outcome depends on the relative
sizes of the three groups and the identity of the median voter.!?

If the retired are at least 50 per cent of the population, i.e. N;" >

Y

NY+Np+NJ
2

they will put in place a scheme which transfers the complete income of the
working population to the pensioners. To be in a majority population growth

must be negative. Calculating the precise growth rate for N” > 0.5 yields

N" > (1+4n) -N°+(1+n)* NV
n < —0.382 (3.17)

12The median voter in a one-dimensional issue space, 7 € [0, 1], with single-peaked prefer-
ences is the median of the voter distribution. His vote is decisive as he garners a majority

against all other alternatives (see the seminal work by Black (1958)).
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Hence, the population must shrink by more than —38.2 % per period. This
may seem a lot at the first glance, but bear in mind that a period spans a
whole generation in a OLG model. If we presume that a generation comprises
around 25 years, then this would imply an annual population growth of —1.5
%, which in principle is not that far off. If the young hold a majority, then
they will either reject the introduction of a PAYG system or, if the economy
is dynamically inefficient, they will vote for a smaller system, i.e. a smaller

contribution rate, than preferred by the old workers. Rearranging (3.17) to

N"4+N°.(1+n)
N> e

period or 2.5 % per year.

gives us the necessary population growth rate of 68.1% per

Looking at the actual data of industrialized countries since WWII, we
find that population growth falls squarely between these two polar values.
So far, growth has not gone below an annual rate of —1% nor exceeded
+1.5% except for Israel and Canada which have witnessed a higher rate in
some years due to a massive influx of immigrants. Hence, neither of these
two cases seem empirically relevant. Therefore, it must be the case that
either old workers have an absolute majority or, empirically most relevant,
no generation alone is sufficient to reach a majority. Even if old workers do
not make up 50% of the population, their position between the young and the
retired ensures that their policy preference will be implemented. Given that
the issue at stake is uni-dimensional and preferences are single-peaked, they
thus represent the median voter whose vote is decisive. A PAYG system will
therefore be introduced with 7 being higher than 0 and higher than preferred
by young workers, but smaller than 1.3

The decisive variable in this analysis, the population growth rate, there-
fore affects the preferred contribution rate. In an aging society n goes down
and exerts two countervailing effects on 7. First, an income effect puts up-
ward pressure on the contribution rate because a shrinking working age pop-
ulation reduces pensions and thus retirement consumption, making an off-

setting increase in contributions necessary. Second, there is a substitution

13In other words, 7° is the Condorcet winner.
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effect that reduces the contribution rate, for with smaller population growth
the internal rate of return of the pension system becomes smaller (see 3.1),
thus raising the utility of private saving and current consumption.

This analysis, although it was less formalized in the original paper, led
Browning (1975) to conclude that under reasonable population growth as-
sumptions, majority voting will lead to: first, the introduction of a manda-
tory public pension system; and, second, "an overezpansion in the size of a
social insurance system because of the short run effects of a change in the
tax rate, which are concentrated increasingly on those who are older when a
change is made” (Browning (1975): 387). He reckons that the optimal size
of such a system corresponds to the size preferred by young workers, for only
they internalize all costs and benefits and thus prefer a contribution rate that
maximizes overall life-time utility.

Note that there is a kind of time-inconsistency problem lurking: workers
when young clearly oppose the introduction of a PAYG pension scheme if
the economy is dynamically efficient, or favor a smaller size than all other
generations. Postponing the vote for one period, if possible, would not help
though. The current young would change their mind once they have be-
come old workers themselves, since they then only consider the one period
contribution period and the corresponding higher rate of return to a PAYG
system.

The crucial assumption underlying this result is voters’ perception that
their decision is forever binding and cannot be revoked by future generations.
If, in contrast, there was a vote in every period, a PAYG scheme would not be
established. The reason is that no worker contributing to the system could
be certain to receive a pension upon reaching retirement, since a new vote
could undo the former decision. Also, the decision on the contribution rate
in period ¢t has no bearing on future periods’ utility because contributions

may change after every vote. Thus the utility functions of young and old



3. It’s Politics, Stupid! — Political Economy Models of Pension Systems 48

workers at the time of the vote are reduced to

Ul = ww-(1—m)— s (3.18)
US = wlw-(1—m)—s)] (3.19)

For both groups of workers, deciding on 7 can only affect the current period’s
utility, which is decreasing in 7. Hence, all workers prefer a contribution rate
of zero and consequently oppose the introduction of a public pension system.
If, on the other hand, the decision is believed to be permanent but there is
a new ’surprise-vote’, then the original logic of the model would still hold.
Again old workers would be pivotal and the PAYG system would remain in
place at their preferred size.

The illusion that pension policy is decided by a forever binding, once-
and-for-all vote is the greatest weakness of the Browning model. It is hard to
empirically justify this modeling choice, for in democracies every decision can
be undone by a new vote. Additional criticism has been leveled against the
assumptions of a direct democracy framework and the fact that, in principle,
there is no sensible limit regarding the contribution rate. If the retired had
a majority they would implement a tax rate of 1. Mitigating effects such as
the contribution rate’s adverse impact on labor supply and thus on benefit
levels (e.g. Breyer (1994b)) are not considered.'® Despite these drawbacks
Browning’s approach nevertheless represents a break-through, as it was the
first systematic attempt to model the introduction of a public pension system
as a genuine political process. It also succeeds in giving an account of why a
PAYG scheme could be introduced even though the immediate beneficiaries
(i.e. pensioners) are in a minority, and why such a system could be larger
than is socially optimal.

However, even a casual look at pension politics in Western democracies

reveals that it is not a one-shot game. Changes are being proposed and voted

14Note that the original model formulation by Browning received further criticism for not
allowing alternative private saving devices. However, as the preceding modeling has

shown, introducing (albeit imperfect) capital markets does not change the conclusions.
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on quite frequently. Therefore, assuming that voters think their decision
would be final and binding presupposes an unreasonable amount of myopia
on their part. But as we saw above, dropping this assumption immediately
leads to the conclusion that neither the young nor the old workers would be
in favor of introducing a PAYG scheme, let alone maintaining it. It seems
indeed a major puzzle why any democratic society would introduce a transfer
scheme, the costs of which are fully front-loaded for the working majority
and whose benefits materialize in the future only under the condition that
subsequent generations actually honor the commitments imposed on them.
It follows that there must be additional factors sustaining a public pension

system.

3.1.2 Pension Politics as a Repeated Voting Game

Discarding the possibility of altruism towards the elderly for the moment, the
question arises whether there exists a mechanism that induces self-interested
individuals to introduce and maintain a pension system, even if the vote is
repeated every period. Two closely related solutions have been proposed in
the literature that offer a simple explanation. Both solutions are based on
an idea by Hammond (1975), who was the first to suggest that there might
be a social contract between generations. The young promise to transfer
income to pensioners and can expect in turn to be similarly treated when
they retire. This contract is enforced either by a punishment mechanism
or solely by reputation. The former approach has been first formalized by
Sjoblom (1985), more recent modeling in this vein has been done by Bellettini
and Ceroni (1999); Boldrin and Rustichini (2000) and Azariadis and Galasso
(2002). On the other hand, reputation as a mechanism to uphold the social
contract has been modeled by Cooley and Soares (1999). All these models
have in common that they employ an extensive, perfect information game to

formalize the social contract. From this analysis, a PAYG pension system
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emerges as a subgame perfect equilibrium!®, which is maintained by successive
generations.

This idea is fairly simple. The number of generations simultaneously alive
can be reduced to two: workers and pensioners. The basic set-up remains

the same as above. Life-time utility for every individual is given by

U=uwfw: (1 —=7) = s+ ua[(1+n) 7w+ (1+7)- 5
(3.20)

The difference to the Browning model is that 7, # 7,.1 because their will

be a vote in every period. Hence, every agent'6

, in calculating her optimal
decisions, has to form expectations about the outcome of next period’s vote.
This can be modeled by defining a best-response function which relates a cur-
rent decision to decisions made by earlier generations in the past. Remember
that we do not longer distinguish between old and young workers. Under any
reasonable population growth assumption, it is safe to say that the workers
are in a majority. Thus, their vote is decisive and the representative agent
of this generation could also be conceptualized as a dictator.
At time ¢, a worker decides about her preferred contribution rate, 77/ €
[0, 1] depending on past sequence of 7 until ¢ — 1. This sequence is given by
the history h;:
hy = (11, 72...7—1) € [0, 1] (3.21)

The best response function of the young generation o}, i.e. its strategy, is

then a mapping from h; into the space of possible contribution rates:
ol hy — [0,1] (3.22)

This allows to implement a trigger mechanism that punishes or rewards past

workers for their behavior and thus allows current workers to form a belief

15 A subgame perfect equilibrium, which was first developed by Selten (1975), is a profile of
strategies that generates a Nash equilibrium in every subgame. A more formal definition
is provided in Appendix C. See Osborne (2004); McCarty and Meirowitz (2007) for

introductions and applications.
16 Again all agents of the same generation are homogenous and share the same preferences.

Thus, we can talk as if there was a representative agent in every generation.
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about the behavior of the next generation. Let us define 7% as a positive
contribution rate and thus as the existence of a public pension scheme of a
particular size. The strategy profile (a7, 07*)%2, that constitutes a subgame

perfect equilibrium can be defined by

(3.23)

* N *
e )T A M =T
0  otherwise

The strategy mandates that workers at time ¢ reward current retirees with a
pension level corresponding to 7%, if the old in turn had provided a pension
at t — 1 to their parent generation. If current retirees did not pay a pension
while they were young, then workers at time ¢ will also set 7, = 0. In other
words, the PAYG system will break down. This is a grim trigger type of
strategy. Once one generation deviates and does not provide a pensions to
their old, all subsequent generations will do the same according to this rule.

Note that if we assume the following preference ordering

uln =071 =7 >ulr =711 =77 > ulr, = 0,741 = 0]

> u[r =7, 141 = 0] (3.24)

then this strategy will lead every generation to maintain the public pension
scheme, for the best every generation can achieve is u(r, = 7, 7341 = 7%]. An
attempt of a worker generation to shirk their contributions will inevitably
lead to u[r; = 0, 7,1 = 0], since the next generation of workers has no incen-
tive to reinstate the system again. Thus, it is established that (07", 07*)2,
indeed constitutes a subgame perfect equilibrium.

This reputation mechanism, which is in a similar vein as in Cooley and
Soares (1999) has the unfortunate implication that once a generation devi-
ates, the “nuclear” option goes into force and the payment of pensions is
not chosen by subsequent generations, precluding the re-introduction of the
system. Therefore, it does not represent a renegotiation proof equilibrium.
A more elegant trigger strategy would only punish the defector generation.

In other words, the worker at time ¢ should be able to distinguish whether
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the workers at ¢t — 1 have shirked their obligation or simply punished the
workers of ¢t — 2 for not fulfilling their pension promise.

Given a sequence h, this distinction can be formalized by defining
n[r(t)] =t —maz[T € {1,2,..,t =1} :7p > 77 (3.25)

where n[7(t)] is a counter T that indicates the number of periods that have
passed since the last pension of at least 7* has been paid by a generation of
workers. Therefore, the corresponding subgame perfect equilibrium strategy

changes to

(3.26)

Oy

. { ™ if n[r(t—1)] is even

0 if n[r(t—1)] is uneven
If the previous generation of workers have honored their commitments, that
is ;1 > 7%, then n[r(t)] = 0. If they have not done so, however, but the
previous workers of ¢ — 2 have made the contributions of at least 7%, then
n[r(t)] = 1 and worker generation ¢ should punish them by not paying any
pensions. Finally, if n[r(¢)] = 2, then workers at t — 1 have not contributed
7*, but neither have workers of generation ¢ — 2. Hence, workers at ¢ — 1
have acted according to (3.26) and punished their parents for not paying a
pension to their parents. As a result, generation ¢ should contribute the full
amount of 7*. This logic can be extended to any number of prior periods to
ascertain whether punishment or reward is justified.!”

Note that in the case of n[7(t)] = 1, it is in the perfect interest of workers
at t to carry out the punishment. No additional outside enforcement or
incentive is needed. The reason is that even if generation t sets 7 = 0, they
can still expect from the next generation of workers to receive a pension at
t + 1, for they have abided by the rule and punished the defectors. This
earns them the best possible utility of u[r; = 0, 7,11 = 7*]. In contrast, not

punishing worker generation ¢t — 1 would result only in u[r, = 7%, 7,11 = 77,

For example, n[r(t)] = 4 suggests that workers should honor their pension commitment
because workers at ¢ — 1 have punished generation ¢ — 2 who should have paid pension
to t — 3 who punished ¢ — 4 for not contributing 7* to ¢ — 5 which actually paid pensions
to t — 6.
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for they have transferred 7* unnecessarily. Therefore, with this best response
function in place, no worker generation has an incentive to deviate, making
(3.26) a subgame perfect equilibrium.

While this approach represents a very interesting application of an ex-
tensive form game, it is also somewhat unsatisfactory. For one, it allows for
multiple equilibria because it makes no prediction about the precise size of
7*. Indeed, many contribution rates could be sustained as an equilibrium.
Second, an infinite number of trigger mechanisms could be envisioned!®. It
is therefore not clear what the “true” best response function could look like.
Finally, some empirical experiments have been conducted to test these ideas
(see van der Heijden et al. (1998)). The results hardly provide any evidence
for rewards and punishments. The authors point out that there seems “al-
most no (cor)relation between the transfers of present and past generations”
(van der Heijden et al. (1998): 1383) and that other factors must also be at
work. As the next subsection shows, majority voting combined with altru-
ism or intra-generational heterogeneity could potentially offer a more forceful

explanation of why public pension systems are politically sustained.

3.1.3 Repeated Voting with Altruism and Intra-generational Inequality

That altruism may affect the feasibility of inter-generational transfers of re-
sources has been first suggested by Barro (1974), who maintained that altru-
istic relationships between current and subsequent generations (i.e. altruism
running from the old to the young) would neutralize the wealth effects of
government debt. With respect to public pensions, this would imply that
a public PAYG system does not constitute a burden that reduces aggregate
saving as claimed by Feldstein (1974), because it is completely analogous

to government debt. From this perspective, of course, introducing a public

BFollowing Sjoblom (1985), for instance, one could propose a response function of the
type:
v { 7 if m[r(t —1)] is even

o
‘ /2 if n[r(t—1)] is uneven
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pension system makes no sense whatsoever. This conclusion changes, how-
ever, if we assume that altruism runs from the young (i.e. the workers) to
the retired. If this was the case, repeated voting could lead to a politically
sustainable PAYG scheme.

This idea was first suggested by Veall (1986) and later extended by Hans-
son and Stuart (1989). The latter showed that a PAYG system could arise as
an equilibrium even under unanimity rule. We can use once more a simplified
two-period OLG model to formalize the idea of altruism. Staying within the
confines of Veall’s approach, however, we now employ a specific functional
form of a representative individual’s lifetime utility and introduce explicit

time preferences:
Uy = o -log(cf) + B - log(c}) + p - log(cy, ) (3.27)

where «, # and p are discount factors. Altruistic feelings towards the elderly
are expressed by the second term log(c}), which underlines that consump-
tion of the retired enters positively into a worker’s utility function. This can
be very simply justified by the fact that the young do not like their parent
generation to be poor and suffering. A ceteris paribus increase in the old’s
consumption therefore also raises the well being of the young. The log indi-
cates the logarithmic form of the utility function, which has the convenient
technical property that income and substitution effects cancel each other out.
The representative individual’s and the pension system’s budget constraints

are the same as implied in (3.20):

¢ = w-(1—7)—s (3.28)
Cp1 = T+ (1+7) 8 (3.29)
g = x4+ (1+7r) s (3.30)

T = (14n) 7w (3.31)

Inserting these constraints into the utility function (3.27) gives the full op-
timization problem, which unlike the problems above, implies not only an

intertemporal trade-off between current and old-age consumption but also
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between a worker’s own consumption and those of the retirees:

U = a-loglw-(1—=m7)—s)+F-log((1+n) 7 -w—+ (1+7) s-1)+
p-log((1+mn) T -w—+ (14+7)-8) (3.32)

Key here are the relative sizes of the three discount factors. In the ex-
treme, i.e. if 5 approaches 1 and « as well as p approach 0, a worker is willing
to forego almost all of her current consumption in favor of the retired. Of
course, such an extreme form of altruism does not seem to be a sensible as-
sumption. Workers probably are not ready to starve themselves to death to
increase consumption of the old. One of the few existing empirical studies
that tried to estimate the role of altruism has been conducted by van der Hei-
jden et al. (1997). They held a survey among a representative sample of the
Dutch population and found that, first, altruism from workers to pensioners
is stronger than vice versa; and second, the point estimates suggested that
workers’ elasticity of altruism is about 0.2 of the elasticity of their income
(van der Heijden et al. (1997): 516). Hence, it is empirically reasonable to
follow Veall (1986) in modestly assuming that ’charity-begins-at-home’ so
that

p
a > ) > 3 (3.33)

where the first inequality represents a worker’s time preference for consump-
tion and the second inequality indicates that at the same per capita income
level of workers and pensioners, an additional unit of income by a worker will
yield a higher utility if it is saved rather than given to the retirees.

To understand why and under what conditions a PAYG pension system
could be politically sustainable, we need to maximize equation (3.32) with
respect to the two choice variables s; and 7,.'° Given that there are once
again non-negativity constraints for s and 7, we have to use the Kuhn-Tucker

theorem in establishing the first-order conditions.?® For a pension system

19Gince I only care about pension system here, I will refrain from deriving the optimal

saving rate.
20FOCs and explicit derivation of the following solutions can be found in appendix A.2.
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to come into existence (i.e. 7 > 0), it must hold that %—KT]; = 0. Setting
for simplicity s; > 0 so that % = 0, we can solve for the equilibrium
t

contribution rate 77 using the two first order conditions, which yields

Q)4 w- S+ (A +n)?Fow-mg = (L47) (@ +p) - Se
t (14+n)(1+7r)(a+B+p) - -w

(3.34)

Assuming steady-state values for population growth and the interest rate,
this somewhat convoluted expression reveals that the optimal contribution
rate and thus the optimal size of the public pension system increases with
a worker’s income and falls with the saving rate of the parent generation.
In other words, the more the previous generation has saved for old-age, the
less are current workers inclined to contribute to the consumption of these
retirees.

The question of course is, whether a pension system constitutes a sub-
game perfect equilibrium given repeated voting in every period, and given
that there is no explicit punishment mechanism as in the previous model.
Would it still be beneficial to a generation of workers at time ¢ to have a
positive contribution rate, even if the next generation at ¢t + 1 might not pay
them any pensions at all? The answer can be found by setting 7,7 = 0
in equation (3.34). Simplifying and rearranging results in the condition for

which a positive contribution rate is beneficial, even if 7,,1 = 0:

s
(a+p)

In plain words, if this inequality is fulfilled, workers will vote for introducing

(I4+n)-w>147r) s (3.35)

or maintaining a pension scheme even if they expect to receive no pension
themselves in the next period. This is all the more likely, the higher working
income w, the greater the altruism towards the elderly (expressed as the
ratio ﬁ), the greater the relative number of workers (1 4+ n), and finally,
the fewer savings the old have accumulated during their working lives. As a
result, altruism can lead to the introduction of a public pension system even

if there is a possibility that the next generation might abolish it again.
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Note that two Nash equilibria are possible. One where no pension scheme
exists and all generations save for their own retirement, and another one with
a positive pension level. In order to determine which is more plausible in the
long run and thus subgame perfect, we should take another look at (3.35).
It implies that a generation can elicit higher pension transfers during their
retirement by reducing their own savings. Therefore, it might be rational to
‘undersave’ in order to receive a higher pension. If no pension scheme exist
at time t, workers could exploit this opportunity by reducing their saving
to force the next (altruistically inclined) generation to introduce a pension
scheme, from which generation t benefits without having contributed a pen-
sion to their parent generation. As shown above, this system is stable even it
will be subject to a vote in subsequent periods. As a result, workers at time ¢
act as Stackelberg?!-leaders. The pension system thus constitutes a subgame
perfect equilibrium. In the extreme, this Stackelberg behavior drives down
savings to zero, since this would elicit the highest pension transfer because
for s;_1 =0,

o 1+n)(1+7r)-w-B+(14+n)? B -w- T
14+n)1+r)(a+B+p) - w

(3.36)

which is higher than for s;_; > 0 in (3.35). The extent of this undersaving of
course would be contained if the interest rate is sufficiently large compared
to the population growth rate, for these two determine the relative attrac-
tiveness of saving and PAYG transfers. Similarly, the PAYG equilibrium is
stable unless r changes dramatically relative to n.

In sum, introducing altruism may help explain the introduction and po-
litical sustainability of public pension systems even under repeated voting.
Moreover, it also offers an explanation of why pension systems that started
out fully funded have often been converted into PAYG schemes* and why

the latter are more common than the former. Often triggered by an external

21The term ’Stackelberg’ derives from the well known model of duopoly competition in
which the first-mover has an advantage that ensures a higher payoff for him (see Osborne

(2004)).
22Notable examples are the American social security and the German social insurance
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shock such as a war or hyperinflation which reduced savings, one generation
acted as the above mentioned Stackelberg-leader and thus induced the trans-
formation of a system of private savings into a PAYG arrangement. As also
Veall (1986) concluded, a prefunded pension system is therefore much more
vulnerable than a PAYG scheme because there is always the temptation for
a generation to shirk their contributions by not saving themselves and thus
running down the capital stock to pay for current pensioners, and to rely on
PAYG transfers when retiring themselves.

While this is quite an elegant game-theoretic model with some sharp
predictions, there are also some severe problems with this approach. First
of all, altruism is probably strongest towards one’s own parents, hence intra-
family transfers would be a more natural solution than a public system that
benefits all retirees. Veall (1986) and Hansson and Stuart (1989) try to solve
this problem by arguing that introduction of a social security system improves
intertemporal allocation and therefore economic efficiency by preventing the
saving rate from going all the way down to zero, yet then we are back at the
politically uninteresting presumption that two generations simply agree on a
Pareto-optimal system. Second, an explanation that rests heavily on altruism
would run into empirical difficulties once applied to the analysis of cross-
country differences. While altruism is most likely an important factor, it
should be safe to assume the altruism factor 5 to be constant across countries.
Otherwise, one runs into complicated cultural and psychological reasonings
that are impossible to falsify empirically and probably are also erroneous.?
So maybe there is another, more straightforward factor at work that has the
advantage of offering sufficient and easily detectable variation and does not
boil down to a constant.

As it turns out, income inequality could be this missing link. Almost
every existing PAYG pension system not only transfers resources from the

young to the retired but also introduces some degree of intra-generational

systems. Both were initially devised as prefunded schemes but have gradually been

transformed into PAYG.
23 Are for example the British less altruistic than, say, the Japanese?
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redistribution. This second dimension might explain why we find plenty of
support for such a system even among the young. The redistribution stems
from the fact that contributions and benefits are usually not perfectly pro-
portional. In the extreme case of a total Beveridgean®* system, contributions
are progressively increasing with wages, while benefits are lump-sum. The
amount of redistribution in the U.S. social security system for instance, which
is considered to be of a Beveridgean bent, has been found to be quite substan-
tial (for estimations of the degree of redistribution see Boskin et al. (1987);
Cubeddu (2000); Galasso (2001)). Empirical studies have found redistribu-
tional elements even in the case of the German system (see Borsch-Supan
and Reil-Held (2001)), which is of a Bismarckian type where benefits reflect
contributions much more closely.

The impact of income inequality on intra-generational redistribution has
been first formally analyzed by Romer (1975); Roberts (1977); Meltzer and
Richard (1981, 1983). Their prediction was that in a context of majority vot-
ing, redistribution increases with a rising mean to median income ratio and
so does redistributive government taxation, since the median income earner
is pivotal and evaluates her relative income position in her voting decision.
This idea has been introduced in the analysis of public pension systems by
Tabellini (1990, 2000). Related models have been proposed, among others,
by Casamatta et al. (2000); Conde-Ruiz and Galasso (2005); Cremer et al.
(2007); Hassler et al. (2007) and Bossi and Gumus (2012). The basic novelty
in these models is that individuals do not only differ in terms of age (workers
v.s pensioners) but also with respect to their income.

The previously developed OLG framework can be easily amended to allow
for this second type of heterogeneity. Note that it is perfectly possible to
employ a model with weak altruism as in Tabellini (2000). However, to

keep things simple and to carry home the point as clearly as possible, I will

24Named after William Henry Beveridge, the British social reformer whose 'Beveridge
Report’ in 1942 formed the basis for the British as well as, later on, the Scandinavian
welfare states. The guiding principles of this kind of welfare state are universal access

and egalitarian redistribution (for an overview see Esping-Andersen (1990)).
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abstract now from any notions of altruism. In the vein of Casamatta et al.
(2000), we can model the impact of intra-generational heterogeneity by using
a two-generation version of the initial Browning model.

Utility is given once again by an additive separable, strictly monotone,

strictly concave and twice differentiable function
U = uldd] + p- ulef (3.37)

with p being the discount factor to measure preference for old-age consump-

tion. The budget constraints are straightforward:

¢ = w-(1—7)—s (3.38)
C;—l—l = Tt41 + (1 + T) © St (339)

As before, savings are constrained to be non-negative. The pension benefit
x is related to a worker’s income and also has a redistributional element.

Pensions are thus given by
Teo1 = (14+n) T - (E-w+ (1 —-§)-0) (3.40)

with & € [0, 1] being a 'redistribution factor'? that measures to what extent
pension benefits are actually related to contributions and to what extent they
are redistributional. The higher £ the less intra-generational redistribution
takes place, while £ = 0 indicates a perfect Beveridgean system where benefits
are lump-sum. Accordingly, w denotes the economy-wide average wage.
Inserting the budget constraints into the utility function (3.37) establishes

the optimization problem of a given individual:
Up = wi[w-(1—7) =8¢ +p-ug1 [(14n) - Tgr - (w4 (1=€) -w)+(1+7)-5¢] (3.41)

To further simplify matters, we go back to the assumption of a once-and-
for-all vote, thus 7, = 7341. From the retirees’ perspective, only the second

term in (3.41) is relevant, since working-age consumption and saving decision

25 Casamatta et al. (2000) call it 'Bismarck factor’.
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lie in the past. Hence, their preferred contribution rate, as in the Browning
model, is 7" = 1 because it maximizes their utility accruing from the pension
benefits t = (14+n) -7 (£ -w+ (1 = &) - w).

For a given worker, preferences depend on income w. From (3.41) we find
that a worker will vote in favor of a positive contribution rate and thus for

the introduction of a PAYG pension scheme, if

1+r<(1+n)-(§+(1—§)%) (3.42)

In case condition (3.42) holds, it is more profitable for a worker to set private
saving s to zero and introduce a PAY G system to ensure consumption in old-
age. If the reverse holds, then a worker will reject a public pension system
and will prefer private savings instead. Taking « as given and assuming
steady-state values for r and n, the condition shows that a worker’s wage
relative to the average income is decisive in determining whether or not she
prefers to introduce a public pension system. We can thus derive the critical
wage w that makes a worker just indifferent between private saving and a

PAYG system:

(I+n)(¢—1)-w
§—1+&-n—r
If for a worker ¢ income is lower than that, i.e. w; < w, then she prefers a

(3.43)

w =

PAYG scheme over private saving. In the opposite case of w; > w, private
saving is being chosen instead. Note that even the very poor would not join
the retirees in demanding the maximum of 7 = 1, since they also want to
consume while young.

Preferences for pensioners and workers are single-peaked?®, therefore the
median voter theorem can be applied once again. Pensioners will favor a
7 = 1, while workers with an income of less than w will prefer a contribution

rate, 0 < 7 < 1, that is increasing in their income.?” These two groups

26This is the case because pensioners’ preferences are strictly increasing with 7, thus having

a maximum at 1, and workers’ utility function are strictly concave.

2TAs long as w; < 0, preferred contributions increase with income (% >0V w< W)

because the profitability of the PAYG system rises with income and we assume a low

intertemporal substitution.
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are opposed by workers earning more than w, who reject a PAYG system
altogether. The size of 7 depends on the relative sizes of these three groups
and therefore on the distribution of incomes. The median voter earns an
income w™, which satisfies
B N™ + N"(1
NT+NT(1+n)/ Flw)dw = 2 2( +n)

wm

(3.44)

where N denotes the number of retirees and N” + N"(1 + n) the total pop-
ulation. If equality (3.44) holds, one half of the population prefers a higher
and one half a lower contribution rate. Consequently, if the number of work-
ers earning less than the critical wage w plus the number of pensioners is
N"+ N"(1+n) f;}", fw)dw > W, the median voter will be in favor
of a PAYG system. If, on the other hand, N" + N"(1 + n) f;ﬂ, fw)dw <
%T(H”), the median opposes a positive 7. As can be seen from (3.44)
therefore, a winning coalition advocating a PAYG scheme consists of pen-
sioners and workers with income below the critical value.

Note that the number of workers joining retirees in pushing for a public
pension system does not only depend on the wage distribution but also on
the relative profitability of private saving. The higher r is relative to n, the
more workers will reject a PAYG scheme.?® However, the main variable of
interest is clearly the degree of income inequality, for this model predicts
that a rise thereof will lead to the introduction or an increase in size of a
PAYG system. The reason is that as income heterogeneity increases, the
number of workers joining a coalition with the old goes up. Unlike models
that center on the impact of inter-generational altruism, this reasoning can be
easily tested using income data. Running cross-country regressions, Tabellini
(2000) found a positive and significant relationship between pension spending
and inequality, although it has to be noted that his number of observations
was only between 11 and 40, and inequality, captured as the fraction of pre-

tax income by the top 5 per cent of the wage ladder, is only a poor measure.

28For more on comparative statics and the impact of deadweight losses due to taxation
see Casamatta et al. (2000).
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Breyer and Craig (1997) using panel data and basing their inequality variable
on the Gini coefficient find only weak evidence, the coefficients are of the right
sign but not quite significant at conventional levels. The general empirical
literature on the determinants of government spending does not offer clear
evidence, either. Lindert (1996) and Moene and Wallerstein (2003) find
a negative, albeit insignificant coefficient, whereas Shelton (2006) finds a
positive and modestly significant impact. In sum, although these models are
intuitively quite appealing, the empirical evidence in their favor is mixed at
best.

Regardless of whether we look at coalitions of retirees and older work-
ers, trigger mechanisms, the possible role of altruism or income inequality
forging a coalition of retirees and poor workers, we have analyzed pension
politics so far by assuming majority voting in a direct democracy. This of
course is a simplification.?? Pension politics in almost all democratic coun-
tries takes place in an institutionalized setting, where voters do not decide
issues directly, but rather elect representatives through an electoral process.
These representatives in parliament and government then decide on poli-
cies, and these policies may or may not coincide with electoral platforms of
these representatives. The only study I am aware of that systematically tries
to analyze under what conditions the direct- and representative democracy
models arrive at different conclusions is the one by Cukierman and Spiegel
(2000). They find that direct democracy models are a good approximation

of a representative institutional context, if there is two-party competition

29Prima facie, simplifying assumptions are of course no need to worry and indeed the
bedrock of any meaningful model. Whether highly 'unrealistic’ assumptions are a valid
criterion for discarding a theory has been a contested issue in the theory of science.
For instance, Friedman (1953) maintains that assumptions are considered to be as if
conjectures, hence proving them wrong is not a valid criterion for judging a theory:
“(...) the only relevant test of validity of a hypothesis is comparison of its predictions
with experience” (Friedman (1953): 8). This position has been challenged among others
by Hausman (1984), who argues that assumptions are testable and falsification of these

cannot be disregarded when judging a theory (Hausman (1984): 217).



3. It’s Politics, Stupid! — Political Economy Models of Pension Systems 64

with a strong tendency of policy platform convergence. This holds in partic-
ular, “when the polarization between parties is not too large, when the party
leaders are sufficiently office motivated, or when the political system is char-
acterized by strong symmetries” (Cukierman and Spiegel (2000): 3). Absent
these rather tight conditions, however, the two classes of models will come up
with diverging policy explanations and predictions. As result, introducing
elements of representative democracy could potentially change some of the

insights we have gained so far and thus warrants a closer inspection.

3.2 The Pension System in a Representative Democracy

Examining the political rationale of public pension systems in a represen-
tative systems adds several layers of institutional detail, which makes the
analysis more involved. Not only does the decision making process from
voters to policy outcome get more complicated, we also need to introduce a
third group of actors: politicians. If politicians were perfect representatives
of voters’ preferences, then this would not be a big deal. But if they have
diverting preferences such as caring for the spoils of office (i.e. office moti-
vation) or an ideological bias, matters get more tricky. In addition, the act
of voting may no longer be the only channel of influence of the electorate,
since lobbying and campaign contributions might induce representatives to
deviate from their constituents’ preferences.

In general the literature using models of representative democracy to ex-
plain the political rationale of public pension systems is still rather small
compared to the considerable number of studies employing the assumption
of direct democracy. To be sure, there is quite an extensive literature that
develops formal models of political competition and decision making in a
representative context — often with a view on matters of redistribution. In
fact, this research has become so vast that it would be impossible to provide
even a shallow overview here. There are plenty of approaches based on the

spatial model of political competition (for overviews see Enelow and Hinich
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(1984, 1990); Osborne (1995)). Many have tried to incorporate the ideology
of parties (e.g. Lindbeck and Weibull (1987); Dixit and Londregan (1998))
or to create complete models that trace political outcomes from the choice of
citizens as candidates to final policies (e.g. Besley and Coate (1997); Osborne
and Slivinski (1996)). A major focus has also been put on the influence of
lobbying by interest groups (e.g. Denzau and Munger (1986); Baron (1989b,
2006); Grossman and Helpman (1996)) and the dynamics as well as the insti-
tutions of legislative decision making (e.g. Austen-Smith and Banks (1988);
Austen-Smith (2000); Baron (1989a); Grossman and Helpman (2008)). Yet
despite all this existing research and compared to the literature on redistribu-
tion, there are conspicuously few attempts by scholars of pension politics to
make inroads into this literature to explain occurrence, size and sustainability

of PAYG pension systems.

3.2.1 Veto Voting in a Representative Democracy

One of the first attempts was made by Hansson and Stuart (1989). They in-
troduced the simple idea that elected politicians would not make any changes
to a public pension system or even introduce it, if either workers or pension-
ers vetoed it. Azariadis and Galasso (2002) have taken up this approach
and analyzed how in an environment of repeated voting, a veto right of re-
tirees might change the outcome compared to simple majority voting. The
underlying notion is that no government can afford to change pension leg-
islation against the will of the old, even if they are outvoted by the young.
This might be due to pensioners’ effectiveness as organized interest group. It
has been suggested that retirees are a particularly successful interest group
because of their ’single-mindedness’; i.e. their focus one just one issue: pen-
sions (see Mulligan and Hunter (2003); Canegrati (2006)). Of course, simply
introducing the possibility of a veto does not really change a lot compared
to a direct democracy environment. However, the model of Azariadis and
Galasso (2002) can be easily re-conceptualized to make it more akin to a

representative democracy setting.
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For the sake of consistency, I choose once again a model set-up which is
similar to the previous ones, as it is a two-period OLG model with the utility

function and budget constraints being

Uy = ulc]] +p-ulc],]
o = w-(l—7)—s (3.45)
o1 = (I4+n) 1w+ (1+7)-5

We abstract here from the previously raised issues of altruism and income
inequality but assume that decisions are made in every period and are there-
fore reversible. As in the models of repeated voting, we therefore define the
history of past contributions h as hy = (71, 72...7s_1) € [0,1] and look for a
strategy profile (¢}V*, of*)52, that constitutes a subgame perfect equilibrium.
Next, let us assume that workers vote only for party W and pensioners for
party R. Both parties are committed to the cause of their respective con-
stituencies and have no incentive to cater to the other societal group. Since
under any reasonable population growth assumption workers are in the ma-
jority, party W will win any election, hence electoral competition itself is of
no interest here.

As W holds a majority, it can propose the size of 7 in every period.
However, let’s assume that R’s approval is needed. That is, while R cannot
propose a T, it may veto proposals by W. The reason could be that a qualified
majority for a change in pension legislation is needed which party W alone
does not have; or alternatively, that R holds a majority in a second chamber
which needs to approve any decisions by the first chamber. As a result, the

strategies 0! of W and R respectively are

oV : hy —[0,1] (3.46)
ot hyxo = {YV,N} (3.47)
that is, given the history of contribution rates, party W proposes a new 7

and R decides, whether to approve ())) or veto (N) this proposal. Since the

utility for party R’s constituency is increasing in 7, its behavior is easy to
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characterize. It will approve any increase in 7 and veto any reduction:

(3.48)

Re Y if > 1
t = .
N ifr <1y

A (rational) strategy of party W has to take this into account when propos-
ing a change to 7. This implies of course that once in place, a public pension
system can never be abolished again, since the party representing the retired
would veto any such attempt. As in the model of repeated voting above, it
would be in the interest of the workers to have a trigger mechanism in place
to punish a previous generation that shirked its pension obligations®’. How-
ever, veto power by party R makes this no longer necessary, for abandoning
the pension promise against the will of the retirees is no longer politically
feasible. Hence, the problem of which trigger mechanism to choose and how
to coordinate around it disappears in this representative democracy setting.
Still, party R as the agenda-setter can decide whether or not to introduce a
public pension scheme in the first place and of what size it should be.

*

The optimal contribution rate (i.e. pension scheme size) 7* is obtained
by solving the workers’ optimization problem given by (3.45). As we have
seen before, this depends on time preferences as well as the interest- and
population growth rates. For a pension system to get started, 14+n > 1+r
must hold. In other words, the economy must be dynamically inefficient.
However, once the system is in place, dynamic inefficiency is no longer a
necessary condition because party R can now block any reduction in the
pension level. Even if later generations of workers are faced with a situation
where private saving would be a superior saving vehicle (i.e. 1 +n <1+ r),

they are stuck with the system. Party W’ best response can therefore be

30For example the one explicated above:

W { 7 if n[r(t—1)] is even
0 o nlr(t—1)] is uneven
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described by

W {7‘* if 1+r<1+n (3.49)

Ti—1  otherwise

Party W knows the preferences of R and can therefore perfectly anticipate
its reaction to a proposal. If the status quo is no public pension system, then
Ti—1 = 0 and W will not propose any changes in case that 1 +r > 1+ n. If,
however, the opposite condition holds, W will either propose to introduce a
public pension scheme or, if it already exists, increase its size depending on r
and n, for both of which it will get support by the pensioners’ party. Given
the veto power of R, it will never propose a reduction in 7 however, even if
it would prefer to do so.

The exact size of 7* depends on the rate of substitution between current
and future consumption as well as the exogenously given values of r and n.
Azariadis and Galasso (2002) show that in this context of repeated voting
with veto power, there exist a golden rule contribution rate 79" that con-

stitutes a fixed-point3!

and thus a stationary equilibrium. The way I have
formulated the problem, however, implies a second fixed point at 7 = 0,
where no PAYG pension scheme is proposed by W. Hence, as is proven by
Azariadis and Galasso (2002), we can observe a convergence of all equilibria
to the golden rule contribution rate. Of course, there can be contributions
levels that imply a higher utility than is associated with 79", but such a sit-
uation cannot be stable. Imagine the status quo is 7, = 0, then party W
may propose a pension scheme size 7* with 0 < 7 < 79". This confers an
indirect utility [0, 7*], which is higher than the utility from u[r9", 79"]. Of
course, in the next period, party W representing the next generation of work-
ers will propose to increase the contribution from 7* to the golden rule level
(as before, party R eagerly supports this move), since u[79", 79"| > u[T*, 7*]
This model is an interesting first step in adding political structure. It is
able to explain why PAYG schemes have been introduced in an environment

of repeated elections and why it is being sustained in many countries, even

31For an introduction to fixed point theorems see Agarwal et al. (2001)or Border (1985).



3. It’s Politics, Stupid! — Political Economy Models of Pension Systems 69

after the rate of population growth deteriorated. It is also able to reduce the
number of feasible equilibria. Yet, it is still a far cry from depicting a truly
representative democracy. Electoral competition does not take place and
the two parties perfectly coincide with the two societal groups. Parties only
care about their respective constituencies and do not adjust their programs
to increase their chances of winning elections. From an analytical point of

view, not that much has been gained therefore.

3.2.2 Power and Influence

A viable alternative approach would be to make the government more of an
actor in its own right. The government is thus not merely a representative
of one group but cares about the plight of both workers and pensioners.
In other words, it maximizes a pre-defined social welfare function; yet it is
also responsive to the competing influences of retirees and workers. Verbon
(1986); Verbon and Verhoeven (1992) have proposed models in this vein that
make pension policy a decision of a government that balances the interests
and influences of both groups. Influence can be thought of as a much broader
concept than what we have considered so far. It may include not only the
votes that one societal group can mobilize but also lobbying power or direct
access to government decision making. This approach can therefore account
for the fact that voting is not the only channel of political influence and some
groups of voters are more favored by the political process than others. In a
related model, Grossman and Helpman (1998) include also the possibility of
making campaign contributions to influence government policies.

The spirit of the models by Verbon (1986) and Verbon and Verhoeven
(1992) can be easily captured in the given framework of a two-period OLG
model. The optimization problem of a representative individual is the same
as before, with utility function and budget constraints being given above in

equations (3.45). Maximizing with respect to s; and rearranging yields the
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condition (known from the Browning model in a slightly different form)32

ww- (1 —1) — 8
[+ ) 7w (L1 7) 5

(1+7r)= (3.50)

that is, the marginal rate of intertemporal substitution equals the interest
rate. Individuals save to the point where the marginal dis-utility in period ¢
from an additional unit of saving equals marginal utility from saving in ¢+ 1.

What is new now is the explicit formulation of an objective function W

that the government maximizes
Wi =¢-ulef, cy] + (1= ¢) - ulc] (3.51)

where ¢ denotes the relative political influence of the workers, and (1—¢) the
political clout of pensioners. If both groups exert equal power (e.g. ¢ = 0.5),
then the government attaches equal weight to the utility of each group. The
government, however, puts more emphasis on workers’ utility, if they are able
to yield more influence (¢ > 0.5); whereas with ¢ < 0.5, the opposite holds.
Combining the policy function with (3.45) gives

Wy = ¢-(uw-(1—7m)—s+p-ul(l+n) mp-w+ (1+7)-s])
+(1=9¢)-ul(l+n) 7 -w+ (14+7r)-s1] (3.52)

Let’s suppose that at time ¢, the government ponders whether to intro-
duce a public pension system or to uphold it, if it already exists. It balances
the utility of workers and pensioners depending on their relative political
influence. However, since the government cannot credibly commit to uphold
the system also in the next period because political power may shift, 7,1 is

uncertain and could well be zero. This changes (3.52) to

W, = ¢-(uw-(1—7)—s]+p-ul(l+7)-s))
+(1—=9¢) - ul(l+n) 7 -w+ (L+7)- 5] (3.53)

32The explicit derivation of the following FOCs and results are to be found in Appendix
A3



3. It’s Politics, Stupid! — Political Economy Models of Pension Systems 71

By establishing the first-order condition with respect to 7; and bearing in
mind the result in (3.50), which can be rearranged to yield «'(w-(1—7;)—s;) =
(I+7)-p-u((1+n) 71 -w+ (1 47)-s), we can solve for the condition
under which a public pension scheme is introduced or maintained by the
government:

- (L+r)-p-d[(1+n) mpr-w+ (1+7)- 8]

S () P (A FESETEs (o Pty

(3.54)

The political feasibility of a public pension system hinges therefore not only
on its rate of return compared to private savings, but also on the relative
political power of the old (1 — ¢). Recall that the government maximizes
a function that incorporates the utility of both groups, weighted by their
political power. Expression (3.54) defines the critical value of the retiree’s
influence and clearly show that this value must increase with the interest rate.
This makes intuitive sense, since an increasing interest rate makes private
saving more attractive for the workers and raises their utility. This must be
off-set by a stronger weight on the pensioners’ utility, which is analogous to
a bigger political influence. The opposite effect can be observed with respect
to the population growth rate. The higher (1 + n), the more profitable is a
PAYG scheme. Hence, the pensioners need to exert less power to convince the
government to introduce/maintain a public system. Finally, time preferences
are also decisive. The more future utility is discounted (i.e. the lower p is),
the less power by the retirees is needed to convince the government to act
according to their preferences. The reason is that the positive utility from
private saving is reduced the more future consumption is disregarded, which

reduces the utility the government derives from satisfying the workers.33

33The analysis for the perspective of the workers is analogous. If private saving is more
profitable than a PAYG scheme from their perspective, their political power must at

least be
(1—9¢)-(14+n)-[1+n) 7 w4+ (14 r)si_1]

P2 ) ) e wt (40) -5

The interpretation of the impact of (1 +n), (14 r) and p is quite obviously the reverse

of the one given for the retirees.
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As a result, it all comes down to relative political power of workers and
pensioners. Of course, the government not only decides whether a PAYG
scheme should be in place, but it also determines the optimal size of the
system.* Deriving the government’s choice of the contribution rate from the
first order condition of the objective function, we find that

¢-uw-(1—m7)— s
(I—=¢) - uw[(14+n) - w-r+(1+7)- 8]

1+n= (3.55)

The right-hand side of this expression represents the marginal rate of sub-
stitution between the utility of the workers and the pensioners, weighted by
their respective political power. An increase in 7; reduces the marginal utility
of the workers in period ¢, while at the same time it raises retirees’” utility. A
government will therefore increase the size of the pension system up to the
point where the inter-generational rate of substitution equals the population
growth rate which can be considered as the workers’ price of consumption
relative to pensioners’ consumption.?® It therefore raises 7; until the (power-
weighted) marginal dis-utility experienced by the young exactly equals the
(power-weighted) marginal utility gain by the old.

A fall in the population growth rate would therefore lead to three effects.
First, a substitution effect induces the government to reduce the contribu-
tion rate because the utility of the workers’ gets comparably more “valuable”.
Second, an income effect puts upward pressure on 7; because a falling pop-
ulation growth rate reduces the profitability of the pension system and thus
reduces the utility of pensioners. Third, if the political influence of both
groups is to some extend related to their cohort size, then a smaller pop-
ulation growth should increase the power of the pensioners, thus inducing
the government to increase the size of the system. Which of these effects
dominates cannot be determined analytically, but is an empirical matter.

So far I have been silent on how political power could be explicitly deter-

mined. As just mentioned, making it a function of the relative cohort size of

32Optimal’ here does not refer to the social optimum, but to the optimal size given the

objective function.
35 As we have learned above, (1 + n) is also the internal rate of return of a PAYG system.
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workers and retirees is intuitively appealing. It also has the advantage that it
allows to make comparative statics statements on how aging may affect the
power distribution. However, other factors can easily be imagined. Maybe
relative influence is also determined by the income share (see Weizsicker
(1990)) or size of the capital stock that both groups have dominion over, or
their relative ’single-mindedness’ (see Rhodebeck (1993); Mulligan and Sala-i
Martin (1999a)). Alternatively, the institutional set-up of the political sys-
tem might influence which groups have more access to government decision
making. As a result, a much more precise definition of a 'power function’
would be desirable.

Another approach is to expand the original idea of Verbon (1986) and
to make power endogenous. We can re-interpret the problem by defining ¢
and ¢" as the ’political investments’ workers and pensioners need to make
to induce the government to set policy in line with their preferences. They
both could now actively try to influence the weight the government puts
on their respective preferences. Political power becomes the result of the
strategic interaction between the two groups and is thus being endogenized.
These investments could take the form of time and money spent lobbying,
or promised campaign contributions for the government parties. This would
imply3® that a rising interest rate would, from the perspective of the pension-
ers, necessitate an increase in their political investment. The opposite effect
would occur if population growth accelerated. Finally, an increase of in the
political investment of the young would also induce pensioners to raise ¢".37
Note that Grossman and Helpman (1998) develop a related model where
lobbies of pensioners and workers offer campaign contribution schedules to

short-lived governments, which also have an objective function and cannot

36To see that, we only need to slightly adjust expression (3.54) by replacing ¢ and (1 — ¢).
Hence, (3.54) would simply change to

¢ > ¢V - (L4r)-pu[l+n) 71w+ (1+7)- 5
ey B (s Bepevar s Py

3TThe interpretation for ¢% is analogous again.
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commit to future policies. Due to their rather restrictive assumptions re-
garding the economic environment (e.g. the young do not consume during
their working period, labor supply is inelastic), they arrive at rather stark
conclusions, however. If only the old lobby the government, then the com-
plete income of workers is being transferred to them, driving the economy’s
capital stock to zero. On the other hand, if both groups are able to make
contributions to the policy makers, they bid each other up to the point where
all resources of the economy go to the politicians without any net gain to
any of the two groups.

In sum, the pension policy of a representative government, according to
these models, is determined by economic efficiency considerations emanat-
ing from exogenous population growth and interest rates, and by the gov-
ernment’s political considerations that are driven by the relative influence
(political investments/contributions) of workers and retirees.®® The strength
of this approach is that it implicitly accounts for a lot of political factors, its
weakness is that it cannot spell them out explicitly. The political influence
factor ¢ could subsume all kinds of interest group behavior (lobbying, cam-
paign contributions, privileged access etc.) but could also stand for electoral
influence. The objective government function may represent responsiveness
to interest groups, but also to voter sentiments. Thus a re-election motive is

implicit here as well.

3.2.3 Electoral Competition and Probabilistic Voting

What this model lacks, however, is an explicit treatment of electoral com-
petition and how parties behave strategically to maximize their chances of
winning elections by proposing platforms that center around pension policy.

In a representative democracy, the need for parties and candidates to get

380f course, the role of political influence and lobbying may not be restricted to different
age groups. Kemmerling and Neugart (2009) model the political influence of finan-
cial firms and the size of the domestic financial markets to explain the switch towards

mandatory defined-contribution pension schemes.
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(re-)elected is a major determinant of policy outcomes. Of course, there is
always the possibility that parties and candidates renege on their campaign
promises and implement different policies once elected. However, empirical
studies have shown that, by and large, parties actually do fulfill their pledges
(see Klingemann et al. (1994)). Modeling electoral competition could there-
fore shed light on the political rationale of public pension provision. Intu-
itively, one might conjecture that the resulting policy should be similar as in
a direct democracy, since in both cases the preferences of the same median
voter should be pivotal. Yet this need not be the case as policy platforms
may include more than one issue and/or ideology. In addition, personal traits
of candidates/parties may also influence voting behavior.

Of course, such a multi-dimensional issue space makes policy analysis
and predictions much more complicated. As Plott (1967) has shown, a
voting equilibrium in a multi-dimensional issue space does only exist un-
der very extreme assumptions about the distribution of voter preferences.
The solution to this analytical dilemma is to either presume some sort of
agenda-setting rule, to add more institutional detail and follow the notion of
structure-induced equilibrium as proposed by Shepsle (1979), or to employ a
probabilistic voting model.

There are not many pension models that have analyzed electoral com-
petition. The few that do exist use probabilistic voting models® to arrive
at equilibrium solutions. Mulligan and Sala-i Martin (2003) suggest a two-
dimensional model that tries to simultaneously explain the existence of PAYG
schemes and the fact that most pension systems mandate retirement before
the old can collect pension benefits. It is shown that pensioners have more
influence in the political contest. This influence is due to their stronger

'single-mindedness’ which in turn is a function of the amount of leisure time

39In probabilistic voting models (as opposed to deterministic models in the Downsian
tradition) candidates/parties cannot predict with certainty how voters will respond to
policy proposals or where exactly they are located in the policy space. For a seminal
example see Lindbeck and Weibull (1987), for an overview and in depth elaboration see
Coughlin (1992).
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they enjoy. Leisure, in turn, is affected by distortionary taxation and the
preferences of workers for the old’s leisure, which can be considered as a
form of altruism. The basic idea of the authors is that voters do not care so
much about other people’s consumption but about their social behavior (i.e.
how much do others need to work /how much leisure do they enjoy). As a
result, a stronger workers’ preference for old-age leisure increases pensioners
political influence (because of greater single-mindedness) and therefore the
size of pensions that competing political parties/candidates will promise to
the retirees. In a representative democracy, the electoral contest may there-
fore favor the old, even though they are in a minority compared to workers
and would lose a in directly held referendum.

To explore in more detail how this, at first glance, contra-intuitive result
may come about, I will outline a related probabilistic voting model suggested
by Profeta (2002b). Once again, the basic set-up is a two period OLG model
with additive separable, strictly monotone, strictly concave and twice dif-
ferentiable utility functions. What is different now is that individuals also
have to decide how much leisure [* they would like to enjoy, that is, labor
supply decisions are made endogenous here. To simplify things somewhat,
I will (unlike in Profeta (2002b)) abstract from private savings. Note that
introducing non-negative savings and steady-state interest rates would not
change any of the results.* The main novelty, however, is that there are
now two types of transfers. One of those transfers, 7%, is intra-generational,
that is, it redistributes income between workers and between pensioners and
is financed by a distortionary wage tax ‘. The other one is a lump-sum
inter-generational transfer, 7¢, between the two age groups which is zero-
sum. In other words, if for example 77 > 0, then it must be that 7% < 0.
Introducing two separate tax-transfer systems is actually a very reasonable

assumption. Most PAYG systems are not (at least primarily) financed by

40A11 of the model’s derivations and results are explicated in appendix (A.4) To see that
savings do not change any results, the reader is invited to plug (accumulated) savings into
the consumption functions (as in the previous models) and to conduct the corresponding

derivations.
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wage taxes but by distinct wage contributions, although these are, contrary
to the assumption made here, usually not lump-sum. The revenues from wage
taxation finance the bulk of the government budget, which, besides the usual
non-redistributive spending (e.g. public goods like defense, government con-
sumption, investment), also include social expenditures benefitting workers
(like education, health, social assistance, family subsidies etc.). Ignoring the
former group of spending items because we are interested in redistribution
here, it makes sense to consider revenues from taxes on workers’ income as
intra-generational redistribution.

Of course, assuming also an intra-generational system that taxes the wage
income of the old and redistributes the proceeds among them seems at first to
be very far from what we observe in reality. There is no special redistributive
tax levied on pensioners in their old age. However, as Mulligan and Sala-i
Martin (1999b) have pointed out, pension benefits are a declining function
of elderly wages, but do not depend on asset income. In other words, with
respect to their pension entitlements, the old are punished for continuing to
receive working income. This could be considered a (implicit) special tax on
their income that effectively punishes them for not completely retiring. The
reduction in pension benefits for those people that still work are then used to
prop up the pensions of those who have completely retired from working and
therefore earn a higher PAYG pension. Therefore, ¢" represents the implicit
tax inherent in most defined-benefit PAYG systems.

The old’s utility is given by

Ul ) = ¢+ - log(l") (3.56)
g = w-1=v)A=0)+7n+1/ (3.57)
where ¢" measures the preference for leisure. Consumption therefore depends

on the (steady state) wage, the amount of work, the tax rate and the sizes

of intra- and inter-generational transfers.
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The young’s utility is given by

Uf[e?, 1] = ¢ +¢" - log(I") + % - log(l}) +
p- (e + i - log(lf ) (3.58)

i tpcy = w- (1= )1-0)+7"+T"+
pe(w- (T—yiy) + 78, +ThH0) (3.59)

where " denotes the young’s preference for their own leisure, 5% is their
taste for the old’s leisure, while p is the already known time discount fac-
tor. Note that 7, is introduced with a positive sign because unlike in the
previous approaches, this model allows the possibility that inter-generational
redistribution runs from pensioners to the young.

The budget constraints for the two transfer systems are

T = vVew-(1-10Y (3.60)
no= () m Q) n tac () A [0t
=0 (3.61)

The parameter o measures the efficiency loss or, alternatively, the political
costs of inter-generational redistribution given the overall size of the system
(14 7) - 71+ ) - 7).

The probabilistic voting model introduced by Profeta (2002b) is closely
related to the one suggested by Persson and Tabellini (2000). Electoral com-
petition takes place between two parties L and R. The only issues that
matter to the electorate are the two transfer systems and the distributional
consequences they entail. Election programmes and thus implemented pub-
lic policy are represented by the n-tuple q = (v, v", 7%, 7"). The first two
elements determine, in conjunction with the individual labor-leisure decision,
the size of the intra-generational net transfer that an individual expects to
get, while the latter two elements determine the inter-generational redistri-

bution (taking the cost parameter « as given). Parties do not cooperate



3. It’s Politics, Stupid! — Political Economy Models of Pension Systems 79

and try to choose q so as to maximize the number of votes their receive (or,
alternatively, the probability of winning the election).

What makes probabilistic voting models interesting is that they allow the
introduction of ideological biases and / or popularity shocks. In the model
proposed by Profeta (2002b), voter k belonging to an age group i (old or
young), votes for party L if

Vigh) + 8+ u* > Vi(g"h) (3.62)

where V* is an indirect utility function which is obtained by solving the
individual’s optimization problem with respect to ¢’ and I* and inserting the
results into (3.56) and (3.58) respectively (see appendix (A.4)). The term o
is a popularity measure or popularity shock. It is conceptualized as a ran-
dom variable, which is uniformly distributed on (—ﬁ, ﬁ), has a mean of
zero and cannot be controlled by the competing parties. It is being realized
after all policy platforms have been chosen and therefore captures all the
imponderables of electoral competitions where scandals may be revealed or
foreign policy events (war, terrorist attack) intervene. On the other hand, p*
is the idiosyncratic ideological bias that an individual k£ possesses. Introduc-
ing ideology allows the possibility that voters care also about other things,

not explicitly accounted for in the model. Again we assume zero mean and a

-1 1
2d, 0 2d7,

group-specific, hence the ideglogic‘zﬂ diversity among the young and the old

uniform distribution on ( ). Note that the density parameter d' is
may differ. As result, expression (3.62) means that a given voter will vote
for party L, if the utility she derives from the electoral platform plus the ide-
ological leaning and popularity of that party is greater than the utility from
the proposed policy of R. Note that the sign of the ideology parameter is
very important. If it is positive, a voter is attached to party L on ideological
grounds. Therefore, party L could offer less utility from its electoral platform
than party R but could still retain her vote, if this difference is compensated
by the utility derived from ideological attachment.

The bedrock assumption in this model is that the degree of ideologi-

cal homogeneity among the young and the old depends on the amount of
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leisure they enjoy. The more leisure a group has, the stronger aligned are its
members’ preferences, i.e. %il% > (. The intuition behind this assumption is
related to the idea of single-mindedness*! introduced before. People that do
not work or work less (e.g. retirees) share a strong common interest in se-
curing a transfer income, from which they depend all the more, the less they
receive working income. Few other issues exist that divide them. Hence, they
can rally around a single issue. Workers, on the other hand, may differ in
more dimensions like industry type (export vs. import sector), income (high
vs. low) or job security (safe vs. precarious). Therefore they may be more
heterogenous in their political leanings.

Both parties face the following maximization problem

maa 3 (L a) - (V6 - Vi) (3.63)
which is subject to the budget constraints (3.60) and (3.61) of the two
transfer systems. When proposing an intergenerational transfer, party j
must consider how many votes it loses in one group, and how many it gains
in the other. This does not only depend on the overall size of each group,
but also the distributions of ideological biases. Due to ideology some voters
in group ¢ may still vote for party j, even if j proposes to reduce transfers.
Hence, groups that are ideologically more homogenous (i.e. groups with a
higher density) are more ’'valuable’, as catering to their needs promises a
gain in votes that is higher than the loss in the ideologically more dispersed
group.

The parties now solve a two-dimensional problem, as they not only pro-
pose an inter-generational transfer but also a wage tax and a corresponding
intra-generational redistribution. The latter will in turn determine how much
the young and the old choose to work, and consequently whether the old will
stop working completely. Since it is not my primordial concern here to an-

alyze why pension schemes induce retirement, I will focus on the former

41For empirical evidence that the old are indeed more single-minded see Rhodebeck (1993);
Canegrati (2007).
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dimension which explains the existence and political sustainability of a pub-
lic pension system. Note that both parties solve a symmetric problem. Thus,
electoral competition will lead them to offer identical policy platforms.

To analyze whether electoral competition in a representative democracy
will lead to a pension transfer from workers to the old, we need to solve the
individual optimization problems of workers and the old with respect to I
and ¢!, insert these into the indirect utility functions of both groups, plug
these into the parties’ policy function and maximize (see appendix (A.4)).

Given the assumption that the pensioners are more homogenous (i.e. more
single-minded) so that d” > d", the following condition results from the first-

order conditions:
dr l—a-77-(1+n")

" T—a--(1+(1+n)

(3.64)

For this to be the case, the term (a - 77" - (1 + n")) needs to be negative.
Since v and (14 n™) are both assumed to be positive, 7/ has to be negative,
that is, inter-generational transfers to the workers are negative. As inter-
generational transfers are zero-sum, any losses by one group are the gains
of the other (hence, 77 -7/ < 0). As a result, 77 must be positive and
condition (3.64) is fulfilled. From this it follows that electoral competition
will lead to the proposal (by both parties) of an inter-generational transfer
from the young to the old (i.e. the introduction and/or maintenance of a
PAYG pension system).

This outcome depends crucially on the higher ideological cohesiveness
of the old, which is in turn a result of their greater single-mindedness. If
workers were ideologically more homogenous than the old, electoral compe-
tition would lead to the opposite result, with workers receiving a transfer
from pensioners. The model, therefore, offers an explanation why pensioners
are politically so potent in a representative democracy, even though they
are clearly outnumbered by the workers. It also underlines the importance
of electoral competition and its potentially great impact on public policy

choice.
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3.3 The Bottom-Line: Politics Matter But are Hard to Model

The previous sections of this chapter have explicated that public pension
provision is driven by a genuine political process. Simply looking at Pareto-
efficiency does not explain much, for it predicts that only under the extreme
condition of dynamic inefficiency can a PAYG scheme occur. Assuming that
pension policy is decided in a direct democratic referendum represents a valu-
able first attempt in understanding the underlying political processes. These
kinds of models show that coalition building might be important. It has been
suggested that retirees and older workers may conspire, and that an elabo-
rated inter-generational punishment mechanism ensures sustainability of the
system once it has been introduced. Alternatively, it has been proposed that
intra-generational inequality leads poor workers to team up with pensioners
to push for public pension provision. Another factor could be the existence
of altruism that induces workers to consider the well-being of the old, which
in turn affects their voting behavior.

Although being a valuable first step, the explanatory power of these ap-
proaches is not fully satisfactory. Their Achilles’ heel is the assumption of a
direct democracy. Clearly, pension politics in Western countries takes place
within the confines of a representative democracy. Hence, the voting out-
come may depend on the electoral rules. In addition, more than one party
could wield influence by using the threat of a veto as exemplified in the first
model of the second section. Even more importantly, workers and retirees
might influence policy-making beyond the individual act of voting. Hence,
pensioners could be able to gain privileged access to a government through
lobbying and campaigning. If their thus defined political power is greater
than the power of workers, they may be able to push for intergenerational
transfers against the will of the young. One possible explanation for the
greater political leverage of the old could come from the fact that they are
more 'single-minded’ and thus ideologically more homogenous. Employing
a probabilistic voting model suggests that in this case electoral competition

will induce office-motivated political parties to favor the old in their electoral
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programmes.

However, beyond what I have outlined here, political modeling has not
gone much further in examining the political rationale of public pension pro-
vision in a representative democracy. In particular, despite the use of prob-
abilistic voting models, the possible impact of different electoral institutions
has not been analyzed in the literature. Models that offer more institutional
details about governments’ formation and decision-making processes are de-
sireable but would be exponentially more complicated and risk compromising
analytical clarity. However, we do know from the existing literature on fis-
cal policy decision-making that the institutions of electoral competition and
legislative bargaining may have a big impact on actual policy outcomes (see
Lizzeri and Persico (2001); Persson and Tabellini (2000, 2003).

All the political economy models reviewed so far try to explain the polit-
ical rationale for establishing and sustaining a public pension system. They
can therefore be used to derive explanations for pension reforms by high-
lighting the conditions under which systems of old-age provision are no longer
sustainable and thus likely to be amended or even fully abandoned. However,
these explanations are still a long way from explaining the stylized facts about
cross-country differences in timing and scope of pension reforms.*?> Why were
there more sweeping changes to pension systems in, say, Germany, Italy and
Sweden than in the U.S.? It is not fully convincing to simply consider the
above mentioned variables and to argue that in some countries the degree of
altruism changed, or that income inequality fell, or the social enforcement

mechanisms collapsed or the ’single-mindedness’ or political influence of the

42The less formalized comparative welfare state literature, in contrast, has been more
concerned with analyzing the political obstacles to pension reform. Bonoli (2000),
for instance, has emphasized the role institutional veto players have in blocking pol-
icy changes. From this perspective, the institutional structure of a political system is
the decisive variable. Others have focussed on the negative electoral consequences of any
type of pension reform (Pierson (1994); Myles and Pierson (2001)). They argue that
policy-makers only dare to reform pensions if they can avoid political blame or are able

to share responsibility with other political players.
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old changed. Aside, from the fact that some of these concepts (e.g. political
influence, altruism etc.) are very hard to measure empirically, what we do
observe runs counter to what we would expect. For one, income inequality
increased throughout the industrialized world*? in the last four decades (see
Brandolini and Smeeding (2009); OECD (2008)) which, according to some
of the previously discussed models, should increase the political support and
generosity of existing pension systems. Also, there are number of studies that
show preferences for income redistribution and the welfare state are much less
pronounced in the U.S. than in European countries (see Andress and Heien
(2001); Alesina et al. (2004); Alesina and Angeletos (2005)). This, according
to the arguments relating to inequality and altruism, should make Germany,
Italy and Sweden less likely to engage in reform than the United States. It
becomes clear, therefore, that political-economy models, while very valuable
in illuminating certain theoretical mechanisms at work, are a far cry away
from being able to fully account for specific pension reform outcomes. As a
result, the specific context, like the size of the existing public pension system,
the degree of aging, other policies, and the structure of political institutions,
should be considered when analyzing pension policy making. However, this
comes at the cost of reduced analytical clarity.

Since the aim of this dissertation is to analyze political preferences for
pension reform in an electoral context during times of aging, I will need to
spend some time on the concept of 'pension reform’. Explicating reform
options and shedding light on its redistributional nature provides the back-

ground against which it will be possible to explain political dynamics.

43From the mid-1980s to the mid-2000s the average increase in the Gini coefficient for
equivalised household disposable income was around 7 per cent in the 24 OECD countries
for which income data was available (OECD (2008): 26).



4. REFORMING THE BEAST - THE NATURE OF
PENSION REFORM

One of the main premises of this dissertation is that reform of a PAYG
pension system is a purely redistributional issue. It therefore always entails
winners and losers who cannot be compensated for their losses. This is quite
important, as the underlying political dynamic in this case is quite different
as compared to a policy shift that is efficient according to the Pareto or
Kaldor-Hicks principle. In the latter case, the political problem is 'merely’
how to distribute the gains, no one is made worse off.

The assertion of the redistributional nature of pension reform may strike
a layperson to be at odds with what is apparently the received wisdom in
public debates on that topic. Especially with respect to the question of
whether to privatize and prefund existing PAYG schemes, it is a widely held
belief that such a reform could amount to a free lunch.! Redistributional out-
comes, however, cannot be explained by economic and demographic factors

alone. Models are needed that add more political structure to the analysis in

!This view is nicely exemplified in the proposed bill (S. 2782 and H.R. 4851) of 2005, co-
authored by American Senator John E. Sununu (R-NH) and Representative Paul Ryan
(R-WI), which aimed to reform the American social security system. In essence, the
plan purports to leave everyone better off by creating individual accounts and paying
for the estimated 7 trillion § in transition costs by some magic intra-budget transfers
and additional future economic growth. That there could be a free lunch to be had was
obviously also underlying the thinking of former Republican presidential candidate and
editor of Forbes business magazine, Steve Forbes, who compared the 2.2 per cent return
on Social Security with the past 9-10 per cent earned on stock markets and concluded

that the advantages of reform towards a private and prefunded system ”are overpowering”
(Forbes (1996)).
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order to account for the occurrence (or non-occurrence) of pension reforms
across space and time. The neglecting of political factors may help explain
why quantitative empirical studies so far have been rather unsuccessful in ex-
plaining pension reforms.? The aim of this chapter is therefore two-fold: first,
to discuss available parametric and non-parametric reform options for public
PAY G-based pension systems, and second, to show that pension reforms are

redistributional in nature.

4.1 Should it Stay or Should it Go: Options for Reforming
PAYG Pension Systems

Two ideal types of pension systems have been considered so far: on the one
hand, there are PAYG schemes where pensions are transfers paid from cur-
rent workers to current retirees, and on the other hand, there are prefunded
systems that finance pensions out of the personally accumulated savings of
each retiree. When talking about mandatory public provision so far, I was
exclusively referring to the former type, while the latter was conceptualized
as private saving efforts of individuals. In the real world, we observe much
more variety, however. Prefunded systems can be mandatory or public (for
instance, in the form of public trust funds), privatized or government-run.
PAYG schemes also come in several forms. In most countries, there exists
a basic pension safety net that is flat rate and / or mean-tested and of-
ten financed not from earmarked payroll contributions but from general tax
revenues. In categorizing different sources of old age income, the OECD has
called these the first tier in a multi-tier pension scheme (OECD (2007)). The
bulk of pension income is generated through earnings-related PAYG schemes
that make up the second tier. In such a system, payroll taxes levied on work-

ers are used to finance pensions that are related in some way to a retiree’s

2See James and Brooks (2001) for an attempt to test the impact of different political and
economic variables on reform outcomes using probit and OLS estimates of cross-section

data of 105 countries.
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past wage contributions. Pension benefits are regularly re-valued by indexing
them to annual inflation, changes to average net- or gross working income or
a combination of these factors. The relationship between past contributions

3 can take several forms. Most common are

and current retirement income
defined-benefit systems (DB), where the generosity of one’s pension depends
on the number of years contributed to the system and to some degree on
the level of working income received.* This type of benefit formula is not
only used by PAYG systems, but also by public, prefunded schemes. In such
a system, workers do not bear any individual investment risk or face the
danger of running out of funds when old, since these risks are pooled across
the whole population. Individual prefunded schemes, on the other hand, are
usually of a defined-contribution (DC) type. Here, every worker contributes
to his or her own personal account which is invested in assets that earn a
rate of return. The size of the contributions made and their earned return
then determine retirement income. Finally, it is also possible to combine
PAYG schemes with defined-contribution principles. These schemes are so-
called notional defined-contribution (NDC), where every worker accumulates
pension claims in a personal account. However, unlike in a prefunded sys-
tem, the rate of return is not determined by market interest rates but by
some notional factor that is usually tied to some macroeconomic variable.
As the name implies, rate of return and individual accumulations are merely
notional, as pensions are still paid by current workers and are not actually
accumulated in a real account.

To convey a taste of the existing variety, table 4.1 provides an overview
of existing pension arrangements in OECD countries and the contribution
of each tier to overall pension wealth. As can be clearly seen, public PAYG

systems on a DB basis are still the dominant form of retirement income in

3Tt has to be reiterated here that in a PAYG system, the relationship between past con-
tributions and earned pensions is artificial. Pensions solely depend on the willingness of

workers to make the necessary transfers.
4Note that some countries such as Germany, France and Norway use a point system to

translate a worker’s earnings history into a pension income.
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almost all countries except for the UK and Ireland where public benefits
are mainly a basic retirement income. Note that first tier pensions are also
PAYG, even though they are often financed out of the general government
budget. They are, however, much more redistributive than the second tier
earnings-related DB schemes because they pay out only a lump sum pension
regardless of prior income levels.

In terms of pension income, the public PAYG systems are still the most
important components in many OECD countries for average income earners.’
However, as can be seen in table 4.2, private schemes have surpassed the pub-
lic pillar in some countries. In Australia, Denmark and the Netherlands most
old-age income is generated through mandatory private prefunded systems,
while the U.K. and Ireland stand out in that most retirement income comes
from voluntary prefunded schemes (which are also quite sizeable in Canada
and the United States.).

Despite the variety of organizing principles (defined-benefit vs. defined-
contributions, public vs. private, payroll contributions vs. general revenues,
mandatory vs. voluntary etc.), the only important distinction is really whether
pensions are PAYG or prefunded. As will be shown below, even this distinc-
tion is at a fundamental macroeconomic level of no importance, as reforming
either system or even transforming one system into another is always a purely

redistributional move.

4.1.1 Parametric Reforms

It is very easy to show that all parametric reforms of PAYG pension systems
are purely redistributional. Let’s suppose in line with chapter 2 that demo-
graphic aging makes a given scheme unsustainable and leads to an implicit
pension debt, i.e. the present discounted value of all future pension benefits
exceeds the present discounted value of future revenues. One immediate re-

form measure would be to raise the contribution rate. This obviously leaves

5Note that looking at low or high incomes changes this picture somewhat and reveals a
slightly more complicated picture (OECD (2011): 121)
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Tab. 4.1: Pension systems in selected OECD countries; contribution of compo-

nents to weighted average pension wealth (in %), 2011

First tier Second tier
Public (flat) Public Private
ERDB NDC DB DC

Australia 40.6 59.4
Austria 0 100.0

Belgium 6.4 93.6

Canada 57.8 42.2

Denmark 44.6 55.5
Finland 2.3 97.7

France 0 100

Germany 3.7 96.3

Greece 0 100

Ireland 100

Ttaly 0.1 100

Japan 44.6 55.4

Luxembourg 15.8 84.3

Netherlands 414 58.6
Norway 3.7 85.4 10.9
Portugal 11.1 88.9

Spain 0.7 99.3

Sweden 5.6 48.0 46.4
Switzerland 0.2 69.3 30.5
United Kingdom 89.3 10.8

United States 100.0

Note: Pension wealth is the present value of the flow of pension benefits (taking into account paid taxes and
social security contributions), measured and expressed as a multiple of gross annual individual earnings.
The first tier comprises of basic, minimum and resource-rested pensions. ER= earnings-related, DB =
defined-benefit, DC = defined-contribution, NDC = notional defined-contribution.

Source: OECD (2011)

workers worse off, since it lowers their current consumption while keeping
the level of retirement benefits stable. Another way to address the imbal-

ance would be to cut pension benefits, which, of course, would make pen-
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Tab. 4.2: Gross pension replacement rates from public and private pension

schemes, in % of individual earning, 2011

Public Mandatory  Voluntary Total
private DC mandatory

Australia 11,8 35,4 47,3
Austria 76,6 76,6
Belgium 42 15,6 42

Canada 38,9 30,8 38,9
Denmark 28,9 50,7 79,7
Finland 57,8 57,8
France 49,1 49,1
Germany 42 16,9 42

Greece 95,7 95,7
Ireland 29 37,6 29

Ttaly 64,5 64,5
Japan 34,5 34,5
Luxembourg 87,4 87,4
Netherlands 29,2 58,9 88,1
Norway 46,1 7 12 53,1
Portugal 53,9 53,9
Spain 81,2 81,2
Sweden 31,1 22,7 53,8
Switzerland 34,5 23,4 57,9
United Kingdom 31,9 36,7 31,9
United States 39,4 38,8 39,4

Note: Replacement rates are calculated for an average income earner.
Source: OECD (2011)

sioners worse off. This could be done by directly lowering pension income
or by reducing the annual growth in pensions. A number of countries have
pursued the latter strategy by changing indexation from gross wage to net
wage growth (e.g. Germany in 1992) or, alternatively, from some measure of
average wage growth to price inflation (e.g. Italy) or a combination of both

(e.g. Finland). A move to adjusting pensions in line with inflation is particu-



4. Reforming the Beast — The Nature of Pension Reform 91

larly effective as it preserves the purchasing power of pensions but de-couples
them from general income growth. A third option, which is often proposed,
is to increase the retirement age, thus leaving contribution rates and monthly
benefits unchanged. However, raising the retirement age reduces the number
of years a person receives a pension and increases the number of years it has
to pay contributions. In essence, such a move therefore constitutes a combi-
nation of both, an increase in the overall size of life-time contributions and
an overall reduction in aggregate pension benefits.

These three measures are all redistributive, since they all entail that at
least one group is incurring a loss just to prevent the other from being made
worse off.9 Of course, more parametric reform options exist such as changing
the valorization rule for past earnings, reducing early retirement incentives or
relating benefits to demographic projections, but these are in essence merely
reductions in the overall size of pension benefits and thus, again, clearly
redistributional.

Finally, transfers from the general budget to the PAYG system seem, at
first glance, a very attractive option to restore solvency without needing to
change the contribution rate or the generosity of pension benefits. It would
appear that this leaves neither pensioners nor workers worse off and would
therefore satisfy the Pareto criterion. Yet again, this conclusion does not
withstand closer scrutiny. If the increased budget transfer is financed by
raising taxes, then whoever has to bear the additional tax burden is made
worse off. If the additional funds are raised by increasing the budget deficit,
then the implicit pension debt is merely turned into explicit government debt.
From an intertemporal perspective, this debt (including interest) needs to be
repaid in the future. Of course, it is possible to delay debt repayment into the
far future, where current workers and retirees are no longer alive. This, how-

ever, would worsen the welfare of some future generation, leading in essence

6Note that if only benefits are cut and contributions remain unchanged, workers are also
made worse off. The reason is that the present discounted value of their future pension

income is also lower, thus reducing their life-time consumption.



4. Reforming the Beast — The Nature of Pension Reform 92

to an inter-generational redistribution. Funding the budget transfer by cut-
ting government spending in some other area would avoid this burden on
future generations, but it would represent an opportunity cost, which is ulti-
mately borne by those who would have benefitted from that spending. As a
result, transfers from the general government budget are also redistributional

in nature, even though winners and losers may be harder to identify.

4.1.2 Non-parametric Reforms

Policy discussions in many OECD countries have moved beyond parametric
changes, contemplating non-parametric reforms such as the transition from
PAYG systems to prefunded schemes.” The essence of such a move is to
replace some or all of the PAYG system with retirement income generated
from a capital stock that has been accumulated during a retiree’s working
life. As a result, pension income is no longer a transfer from current workers.®
What often muddles public discussions about pension prefunding is that is
often considered synonymous with privatization or introduction of individual
retirement accounts.’ However, prefunded schemes come in very different fla-
vors. They can be mandatory (e.g. the prefunded occupational pensions in
the Netherlands) or voluntary (e.g. the “Riester-Rente” in Germany), they
may be invested in private individual retirement accounts (e.g. Sweden’s pre-
mium pension) or in a government-run trust fund (e.g. Canada), investment
can be made in a diversified portfolio or in government bonds only. What-
ever the precise path chosen, the desirability of a shift to a prefunded system
seems self-evident when comparing the relatively low rates of return of a ma-

ture PAYG system with the higher returns that can be obtained by investing

"The (failed) attempt of the Bush-administration in 2005 to introduce personal retirement

accounts in the U.S. is one example. The (successful) reform in Sweden in 1999 is another.
8This decoupling from current workers is, of course, fictional on a macroeconomic level.

Even with a large stock of accumulated assets in stocks and bonds,the retirement income
still depends on workers willingness to work and pay taxes. Otherwise, stocks and bonds

would not be worth anything.
9See Feldstein (1997, 2005) for an in depth description of individual retirement accounts.
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in financial assets'®. This has led some to argue that under certain conditions
such a transition could raise overall welfare (see Feldstein (1995b, 1997))!
while even others consider this to constitute a free lunch (see Ferrara (1997)).
However, as will be shown next, transition to a partially or fully prefunded

system is again merely a redistributional policy shift.

4.2 It’s Redistributional, Stupid!

The relative efficiency of a move from a PAYG to a prefunded system has
been the subject of some intensive theoretical debates. Breyer (1989) main-
tained that a prefunded system could not Pareto-dominate a PAYG scheme.
The reason is that under a PAYG arrangement, the first generation receives
a pension without having to make any contributions themselves. A transi-
tion to a prefunded system would need to honor the commitments made to
the introductory generation and leave any later generation better, or at least
not worse, off. Breyer shows that this is not possible. Homburg (1990), on
the other hand, maintains that a Pareto-improving transition is possible, if
contributions are not considered to be lump sum (as Breyer (1989) did) but
flat-rate. Yet, others like Brunner (1996) and Fenge (1995) claim that with
or without proportionality of contributions, in neither case can a conversion

from a PAYG system into a prefunded scheme be a Pareto-improvement.

0Boldrin et al. (1999) estimated internal rates of return for selected European countries
and compared them with average returns on different assets. The calculation of PAYG
rates of return was based on the assumption of 35 years of contribution and 20 years of
retirement. They found, for instance, that in Germany and France, the public PAYG
scheme yielded a 2.0 and 3.3 per cent return respectively. Returns on long term bonds
offered 4.0 and 5.6 per cent respectively between 1981 and 1990. In the same period,
the average annual return on investing in equities was 11.3 and 11.1 per cent. However,
when considering the period 1991-1996, the returns obtained by investing in the stock
markets were negative with -0.3 and -0.1 per cent respectively. This already hints at the

greater volatility and thus greater risk of equity investments.
' Note that even Feldstein does not claim that such a policy would be Pareto-improving,

only that the overall gains exceed the losses (Feldstein (1997): 6).
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Others have nevertheless argued that devising a Pareto-improving transition
is feasible (see Belan et al. (1998); Feldstein and Samwick (1998)). Yet, this
requires some positive growth externality effects that are not necessarily an
issue of pension reform and do not necessarily materialize when funding is in-
troduced. Hence, many have concluded that from a present discounted value
perspective, a transition to a prefunded system cannot make anybody better
off without making someone else worse off (see Breyer (2001); Geanakopolos
et al. (1998); Sinn (2000)). The validity of this claim will be briefly shown
next, first intuitively, and then somewhat more formally.

The Pareto efficiency of a PAYG system rests ultimately on the first gen-
eration of pensioners. When a PAYG scheme is introduced, current retirees
receive a pension without having contributed themselves to the system. Their
rate of return is therefore infinite. Note that the next age cohorts (people in
their fifties or forties, for instance) also get a very favorable deal, since they
will receive a full pension income, while having only to contribute 10 or 20
years of their working lives. Only those generations that enter the workforce
at the introduction of the system (and all later generation for that matter)
have to internalize the full cost of the system. Hence, any PAYG scheme
faces declining internal rates of return, with earlier generations faring con-
siderably better than later ones. This fact is empirically illustrated for the
American social security system in figure 4.1, which shows the development
of inflation-adjusted returns for different birth cohorts.

These "gifts” for the early generations are one reason why the rates of
return to a PAYG are lower than the interest rates on long term government
bonds. The costs for the initial pensions are simply spread across all future
generations. An attempt to transform such a scheme into a prefunded system
would face two obstacles: first, it would need to pay off immediately these
early “gifts”, and, second, it would need to deal with the transition burden.
The transition burden arises because current workers would not only need
to pay contributions to finance current pensions but also need to accumulate

savings for their own retirement when a prefunded system is being estab-
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Fig. 4.1: Internal rates of return of the American Social Security system for se-

lected birth cohorts, %
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Note: Internal rates of return are inflation-adjusted. Numbers from 2000 on are projections.
Data Source: Leimer (1995).

lished. As it turns out, there is no way to deal with this transition burden
that would constitute a Pareto-improvement. Raising additional taxes to
cover these costs would make current workers worse off. Cutting current
pension benefits would reduce the welfare of retirees. Both of these options
clearly entail a stark inter-generational redistribution. The solution most
often proposed is to cover the transition costs by means of debt-financing.
This, in essence, would turn the implicit debt of the pension system into
explicit government debt and may suggest to offer a Pareto-superior solu-
tion. Existing pension claims could be covered through debt-financing, while
workers should benefit from higher future pension income because interest
rates, say on government bonds, are higher than the returns from the PAYG
system. However, a simple example will show that workers are no better off
than under the previous arrangement.

Suppose there is a PAYG scheme to which workers contribute a certain

fraction of their income, which is then used to finance current pensions. The
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by now well-known utility function and budget constraints'? are

U = ¢+x1
¢ = w-(l—mn)

Ty = W-T (4.1)

To keep matters simple, let’s assume that working income is the same for
everybody and is 1000 EUR. Furthermore, assume that there is no population
growth, no additional private savings and the contribution rate is 0.15, i.e.

15 per cent. Income in each period and lifetime utility are therefore

¢, = 1000 EUR - (1 — 0.15) = 850 EUR
2.1 = 1000 EUR-0.15 = 150 EUR
U = 850 EUR + 150 EUR = 1000 EUR (4.2)

Hence, every retiree receives a pension of 150 EUR and a lifetime income
(equivalent to utility) of 1000 EUR. Now a prefunded system is introduced in
the hope of raising future pensioners’ income. This is a mandatory individual
account system that invests the proceeds of the contribution rate in safe
government bonds that offer a rate of return of 5 per cent. At the same time,
the government borrows money to pay for the existing pension claims of the
PAYG scheme. Obviously, this debt carries with it an interest rate of 5 per
cent and needs to be serviced by the workers. This changes the first period’s

consumption constraint to
c¢=w-(l—7n)—D-r (4.3)

where D denotes the borrowing (per retiree) and r is the interest rate.

Income in each period and lifetime utility would now change to

¢, = 1000 EUR - (1 —0.15) — 150 EUR - 0.05 = 842.5 EUR
241 = 150 EUR - (14 0.05) = 157.5 EUR
U = 842.5 EUR + 157.5 EUR = 1000 EUR (4.4)

12Gee chapter 3.1.1 for an explanation of the formal notation.
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Pensions are indeed higher in the prefunded system, but note that debt ser-
vicing increases the tax burden on the workers exactly to such an extent that
overall lifetime income (utility) is the same as under a PAYG arrangement.
If we put the responsibility for servicing the debt on the retirees, then we
would find that pension income now becomes x; = 150 EUR - (1 + 0.05) —
150 EUR - 0.05 = 150 EUR. In other words, the transition burden exactly
offsets the higher return from prefunding. The higher rate of return in a
prefunded system is therefore elusive.!® This result underlines that noth-
ing is gained in welfare terms by a transition. It only converts the implicit
pension debt that exists because of the “gifts” that were made to the early
generations into explicit government debt.

Note that this proposition can be proven in general terms without having
to resort to arbitrary numerical examples. To be Pareto-superior, a reform

to a prefunded systems needs to satisfy
[JPwgo Ufunded (45)

where the superscripts mark the lifetime utility under PAYG or prefunded

scheme, respectively. Using (4.1) and (4.3), this expression becomes
w-l—-mn)+w-n<w-1-7m)—D-r+(1+7r) w-n (4.6)

where D = w - 7y. Given that w and 7 are kept constant, it is easy to verify
by solving for r that this statement is always false. There does not exist an
interest rate r that would make the right-hand side greater than the left-hand
side. However, if we replace the inequality- by an equality-sign, we find that
any interest rate r would satisfy such an equation. In other words, no matter
how high the interest rate is, lifetime utilities under both systems remain the

same.

13This example shows that letting workers service the debt represents an inter-generational
redistribution in favor of the old, while letting retirees pay for the debt leaves the welfare
of both groups unchanged. From a policy perspective, this would suggest that the
interest burden of a debt financed transition to a prefunded system should be put on

those generations of pensioners that receive their pensions from the prefunded system.
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It is tempting to presume that establishing a prefunded scheme that
invests in stocks instead of bonds would circumvent this problem. After
all, stocks earn on average a much higher return than government bonds.*
Hence, stock returns would exceed necessary interest payments on govern-
ment debt. This line of reasoning, however, ignores the fact that equity in-
vestments exhibit much larger volatility in their rate of return profile and are
therefore riskier. When calculating lifetime income and utility, the inherent
risks need to be adjusted for. In a well-functioning financial market, higher
returns on equities simply reflect the higher risks associated with them. If
one subtracts the risk premium, returns should be basically the same. If this
was not the case, governments could make huge arbitrage profits by issuing
bonds and investing the proceeds in the stock market. Therefore, in expected
utility terms, there is again nothing to be gained by a transition from a
PAYG to a prefunded system.'?

Sinn (2000) has arrived at a similar conclusion by focusing on the equiv-
alence of implicit and explicit pension debt. He underlines that in present
value terms, the sum of all contributions/taxes must match the sum of all
pensions. His formalization makes clear how the cost of the “gift” to the first
generation of pensioners in a PAYG system is transmitted to all subsequent
generations. Implicit in any contribution to a public pension arrangement
is an implicit saving S;, which is the amount of income an individual would
need to invest in financial assets to achieve the same level of pension benefits
as with the PAYG scheme. If the actual contribution rate 7; exceeds S;, then

the resulting residual can be considered an implicit tax 7;. The contribution

14To give but one example, the average annual return on stocks in the U.S. was 16.5 per
cent between 1990-1996, while long term government bonds only yielded 4.3 per cent in

the same period (Boldrin et al. (1999): 311).
150f course, there are valid arguments for prefunding part of a pension system. However,

these arguments emphasize mainly improved diversification (Sinn (2000)), especially if

there are many households with only constrained access to capital markets (Geanakoplos
et al. (1998)).
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rate therefore consist of two parts:
Tt — ﬂ + St (47)
This entails that implicit saving is defined by

Ti41 Ti+1
Sy = = 4.8
1+ reer L+ 7 (4.8)

where x;,1 is the expected pension and r the rate of interest earned in the
capital market. Since 7; determines pension income, implicit saving is the
contribution divided by the market interest rate.

Now, the overall implicit pension debt of the system is simply the first
generation’s pension xg, which, of course, is xg = 7, = T; + S;. Hence, taking

population size of the workers N* explicitly into account

D, =N/ -T,+ N"- S, (4.9)
Combining the right-hand side of the second equation in (4.8) with (4.7) and
inserting into (4.9) yields

Ny Ty | Ny - Sy
1+ra 1+riy

As this relationship holds for subsequent periods as well, and since the term
Sk can be replaced according to (4.8) with &£ + 1 ad infinitum, we arrive at

the present discounted value of implicit pension debt:
D= pp-Te- Ny (4.11)
k=t

where p, = H;Zf 1 ﬁ (given k > t) is the discount factor. As has been
shown above, the implicit pension debt exist because of the “gift” that has
been made to the first generation. The implicit tax 1" is the part of the debt
that any subsequent generation has to bear and the present discounted value
of all future T" constitutes the size of this inter-generational burden. Note

that while this debt is covered in present value terms, it can never be repaid,
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since it is rolled over from one generation to the next and grows with the
generosity of the PAYG scheme,'¢

It is easy to show now that a debt-financed transition to a prefunded
system does not reduce the overall debt burden. Since explicit government
debt Dy, at any point in time ¢ is defined by previously existing debt minus
repayments through explicit taxes T times the interest rate, ie. Dy, =

(L +7e41) - (Df — NP - TF), we have the suspiciously familiar relationship

De
Df=NY.Te “tHL 4.12
t t t (1 +Tt+1) ( )

Summing this term over an infinite number of future periods yields
Dy = pr- T - Ny (4.13)
k=t

Comparing this term with (4.11) we see that D; = Df. Hence a transition
from a PAYG system to a prefunded one leaves the overall pension burden
unchanged. It merely converts the implicit pension debt into explicit gov-
ernment debt and changes the financing mode from PAY G-contributions to
general taxes. Despite this equivalence, however, the macroeconomic policy
consequences may not be the same at all. Explicit government debt needs to
be issued and taken up by financial markets. It therefore directly adds to a
country’s debt stock and affects its solvency and financing conditions much
more than implicit debt, which only needs to be covered in the future and
which could be reduced by changing a pension system’s parameters. This
suggests that making the implicit pension debt explicit may come at an ad-
ditional cost that needs to be considered when pondering the welfare effects

of a non-parametric pension reform.

16Tt may appear somewhat hard to understand that the debt burden does not decrease
but rises with the pension system’s generosity. But it suffices to remember that in any
period t, Dy = N’ - z;.
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Detour: Prefunding and Economic Growth

Beyond the previous discussion, an economic argument could be made that,
in the long run, a transition to a prefunded system may be Kaldor-Hicks-
efficient because it raises economic growth and thus overall welfare.!” As
Feldstein (1974) has shown in the context of the American social security
system, PAYG schemes depress national saving which implies a lower aggre-
gate capital stock. This in turn results in a lower level of national income.
While Leimer and Lesnoy (1982) showed that Feldstein’s econometric results
overestimated the deleterious effect of a PAYG system on national saving,
the general economic argument has been, in principle, accepted. On the
basis of this argument, Feldstein has repeatedly argued in favor of partial
transition to prefunded retirement accounts (Feldstein (1995a, 2001, 2005)).
The underlying idea is, of course, that such a move would significantly raise
national saving, thus leading to a bigger capital stock and higher national in-
come.'® There are, however, two qualifications that have to be made to this
argument. First, prefunding may not necessarily lead to higher aggregate
saving if it simply crowds out existing saving. In other words, at the intro-
duction of a mandatory prefunded system, households may simply reduce
other forms of savings, leaving the national aggregate virtually unchanged.
Therefore, prefunding only increases the saving rate if it forces people to save
more than they intended. Second, a debt-financed transition to prefunding
leaves national saving unchanged, since, as shown above, only the form of
debt has been changed.

The empirical evidence on the link between prefunding, private saving
and growth is mixed. While Bailliu and Reisen (1998) find statistical evi-
dence that the level of prefunded pension assets increases private saving in
OECD and non-OECD countries, Bosworth and Burtless (2004) arrive at the

I"Hence, with the right compensation scheme, the design of which is not a trivial matter,

no one needs to be worse off.
18This theoretical link may not hold for small, open economies, however. As Van Groezen

et al. (2007) show, these economies may even be worse off from an increase in saving

and capital accumulation.
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conclusion that pension saving is merely a substitute for other forms of sav-
ing in OECD countries. With respect to the impact on economic growth, the
empirical picture is similarly unclear. Davis and Hu (2008) find econometric
evidence that prefunding increases economic growth, yet a very recent anal-
ysis of OECD and non-OECD countries by Zandberg and Spierdijk (2013)
has not found any effects of the degree of prefunding on short-run economic
growth, while the results for long-run growth have been mixed. Therefore,
while economic theory suggest a way in which reform towards prefunding
may raise overall economic welfare, the empirical record is far from clear. In
any event, as the failed attempt to introduce individual retirement account
in the U.S. in 2005 has clearly shown, the immediate redistributional con-
cerns seem politically more salient than arguments pointing towards possible
future economic growth effects.

In sum, any change to a pension scheme, be it parametric or non-parametric,
is redistributional (at least in the immediate sense).!® What the previous
analysis points out is that there is no free lunch to be had. Any reform will
involve winners and loser and is therefore a politically very contested issue.
This shall not be taken to mean that changing a country’s system of old-age
provision is never sensible. Quite to the contrary, population aging heavily
redistributes a pension system’s financial burden between current and future
generations. Making profound policy changes is thus warranted on equity
and fairness grounds that are subject to political debate.?’ It is not the

aim of this dissertation, however, to enter this discussion and come forth

9Note that Breyer (1989) shows that mixed systems consisting of both PAYG and pre-

funded pension provision are not pareto-superior either.
20Just to give but two examples, Diamond and Orszag (2005) advocate, in the context of

the American Social Security system, to keep the PAYG scheme and restore its financial
balance by a combination of gradual benefit reductions and revenue increases, thus
spreading the adjustment costs across current and future generations. Sinn (2000), on
the other hand, argues in favor of partial prefunding. He advocates putting the transition
costs of this reform on those current worker generations that failed to produce enough
offspring. As these generations saved money on child rearing and education compared to

previous generations, so the argument goes, it is fair to let them bear additional costs.
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with a pension proposal that satisfies certain normative criteria advocated
by the author. The intention is merely to model part of the political rationale

behind such pension reform, no matter what the distributional outcome is.






5. PENSION PREFERENCES AND REFORM — AN
POLITICAL-ECONOMY MODEL

5.1 The Point of Departure

This dissertation has emphasized two things so far. First, existence and sus-
tainability of a pension system is not merely an economic efficiency question
but rather a highly political issue. Theoretical explanations therefore need
to explicitly model political factors. Second, any pension reform is a purely
redistributional policy shift that entails a different political rationale than
Pareto-improving policy changes do.

The point of departure for what follows is that the existence of a public
PAYG pension scheme can be considered a political equilibrium. Population
aging and its consequences as outlined in chapter 2 represent an exogenous
perturbation of this equilibrium. The way a political system reacts to this
shock and enacts political change depends on two essential factors: one, on
voters’ preferences, and two, the constitutional structure, i.e. the rules of
the game, of a country. Preferences and electoral institutions shape, which
issues are considered important, the way political competition is conducted,
which preferences will be decisive and which will be filtered out, how many
parties can enter the legislative body, the stability and size (number of coali-
tion partners) of governments, and, ultimately, what kind of policies will be
implemented.

With respect to the first factor, in a democratic society we can expect
that the size and shape of a public pension system reflects the preferences of a
majority of voters (mediated through the political system). Hence, analyzing

individual preferences is key for understanding societal decisions on old-age
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provision for retirees. A major assumption in many public debates is that
the age of an individual matters most in determining his or her preferences
for public pensions. This is what underlies the notion of “generational con-
flict”, the perception that preferences regarding size and shape of a pension
system follow generational lines. The assumption often made is that younger
people prefer a smaller public pension system than retirees or older work-
ers. Some maintain that these conflicting generational interests are key for
understanding feasibility, timing and structure of pension reforms (see, for
instance, Sinn and Ubelmesser (2001)).! This naturally begs the question:
Does age play an really an important role? The model proposed below will
formally derive how individual age interacts with the aging process and the
size of the existing pension system to shape the policy preferences of different
societal groups.

With respect to the second factor, the importance of the electoral system?
for the political process and policy outcomes has been well established in a
large theoretical and empirical literature. While electoral systems differ in
a number of dimensions such as district magnitude, effective thresholds, list
type, malapportionment and ballot structure, the most important aspect

is the electoral formula,® which determines how votes are transformed into

ITaking this view as given, Sinn and Ubelmesser (2001) look at population growth pro-
jections for Germany and estimate the number of years until the pivotal median voter
belongs to an age group that opposes any pension reform. They come to the conclusion
that after 2023, reducing the public pension pillar will become infeasible because ”the
country will be characterized by a gerontocratic system where the old decide over the
young” (p. 17).

2 A useful definition of what constitutes an electoral system is suggested in Morelli (2004):
“The electoral system determines a mapping from the election results (i.e. distributions
of votes) to a distribution of seats in a parliament, which then determines the policy by
magority rule” (830).

3The electoral formula determines how votes are translated into parliamentary seats.
Broadly, one can distinguish between highest average methods such as d’Hondt, Sainte-
Lagué and their modified versions, and the largest remainder approach that uses quotas
such as the Hare- or Droop quota. For overviews, see Norris (1997); Lijphart (1999) and
Myerson (1999).
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parliamentary seats. The central property is the degree of proportionality,
that is, how closely related are vote shares and seat shares. Ome can, in
a very stylized fashion, distinguish between proportional and majoritarian
systems. Highly proportional electoral formulas exhibit a ratio of vote share
to seat share of close or even equal to one. Majoritarian systems of a first-
past-the-post type, on the other hand, have a ratio of zero if a party’s vote
share is below the winning threshold in a given district, and a ratio above
one if the vote share lies above the threshold.

Duverger (1954) was the first to observe that majoritarian formulas like
plurality vote tend to produce systems with only two competitive parties.
This finding has even been labeled a Law by Riker (1982) and theoreti-
cally been elaborated by, among many others, Palfrey (1989) and Morelli
(2004). Its impact on the number of parties also entails that systems of
proportional representation are more likely than majoritarian systems to ex-
hibit coalition or even minority governments, although this correlation is far
from being a perfect one (see Norris (1997); Lijphart (1999)). Iversen and
Soskice (2006) even argue that the ideological composition of governments
is affected by electoral institutions, with proportional systems favoring cen-
ter left-coalitions, while center-right governments dominate under plurality
voting. Furthermore, a number empirical studies have clearly shown that
voter turnout is significantly higher in proportional systems (see Blais and
Carty (1990); Jackman (1987)). The findings of a recent paper by Fisher
et al. (2008) even suggest that plurality systems discourage voters with less
political knowledge from going to the polls.

Electoral systems also affect the nature of parties’ campaign platforms,
that is, how close these are to the position of the median voter and whether
different parties converge or diverge in their programmes (see Cox (1987,
1990)). In general, systems of greater disproportionality such as plurality
voting have been associated with a less accurate representation of the elec-
torate’s preferences. In their empirical analysis, Powell and Vanberg (2000)

arrive at the conclusion that proportional representation outperforms ma-
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joritarian systems in terms of proportionality and the closeness of the cor-
respondence between a parliament’s median and the median voter in the
general electorate. Yet, the model by Austen-Smith and Banks (1988) cau-
tions against such a clear-cut normative conclusion. They have shown that
strategic voting on part of the electorate could severely reduce the degree of
representativeness of governments and policies in proportional systems.?
Finally, given the profound effect on party competition, party structure,
platforms and government formation, it comes as no surprise that electoral
institutions should also systematically shape policy outcomes. With respect
to fiscal policy, it has been shown theoretically and empirically that countries
with majoritarian electoral rules spend less on public goods and have smaller
governments than countries operating under proportional representation (see
Lizzeri and Persico (2001); Milesi-Ferretti et al. (2002); Persson and Tabellini
(1999, 2003)). Some have also argued that the latter system is more likely to
suffer from high government indebtedness, since it usually leads to coalition
governments, which are prone to common pool dilemmas (see Hallerberg and
Hagen (1997)). There indeed exist numerous empirical studies that investi-
gate the impact of the number of coalition partners and legislative parties on
the size of government deficits and debts (see Roubini and Sachs (1989); Grilli
et al. (1991); Haan et al. (1999); Perotti and Kontopoulos (2002)) or on fis-
cal retrenchment decisions (see Mulas-Granados (2003); Mierau et al. (2007);
Pamp (2008)). Furthermore, it has also been emphasized that proportional
systems are associated with less income inequality (see Verardi (2005)) and
more redistributional spending (see Austen-Smith (2000); Iversen and Sos-
kice (2006)). Other policy areas have also been investigated. Myerson (1993)
and Persson and Tabellini (1999) respectively have examined the relationship
between electoral rules on the one hand, and corruption as well as political

rents on the other. Finally, in analyzing labor market institutions, Neugart

4Evaluations of electoral system can also be made based on normative grounds, such as
the effectiveness and accountability of the government, the degree of fairness to small
parties and therefore the inclusiveness with respect to minority preferences (see Norris
(1997)).
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(2005) has developed a model explaining why unemployment benefits (net
replacement rates) are higher in countries employing proportional represen-
tation.

In sum, it is well established that elections and the electoral process shape
the fundamental properties of representative democracies. They have a pro-
found impact not only on the policy-making process itself, but also on the
nature of the policies that are enacted. Understanding electoral competition
in terms of voters’ preferences and the institutional environment is there-
fore key in understanding how policies are devised. This does not mean that
post-electoral politics, i.e. legislative bargaining and coalition formation, are
unimportant. Quite to the contrary: many policies can only be understood
in light of these post-electoral dynamics — a case in point being pork-barrel
spending and the 'common-pool-problem’.®> However, the impact of post-
election institutions is empirically less well established than the impact of
the voting process itself. While Persson and Tabellini (2003) find statis-
tically significant differences in policy outcomes between presidential and
parliamentary regimes, a recent empirical study by Blume et al. (2009) came
to different conclusions. Using a broader country sample and more recent
data, they found that while differences in electoral systems exert a discernible
and significant influence on public policy, differences in post-electoral insti-
tutions (i.e. differences between presidential and parliamentary regimes) do
not. Hence their conclusion is that “it is the details of the electoral systems
that matter most“ (Blume et al. (2009): 218)

Ultimately though, the question of which dimension is more decisive in

shaping public policy depends on the issue under consideration. Very salient

5The ’common-pool-problem’ results when there is more than one decision maker involved
in setting the budget. These decision makers represent different constituencies they care
about and hence compete for their preferred public goods. In doing so, they fail to
internalize the costs of their choices on current and future expenditures in terms of higher
taxes needed for debt service and payments, which results in a deficit bias (see Weingast
et al. (1981); Persson and Tabellini (2006); Hallerberg and Hagen (1997); Tornell and
Lane (1998); Velasco (1999, 2000); Krogstrup and Wyplosz (2006)).
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issues (highly ideological, redistributive character) that strongly influence
voters’ electoral preferences are likely to be established before the elections
by candidates and parties and are not subject to coalition bargaining. They
are the breaking point that every party brings to the bargaining table. These
promises are rarely broken and thus are decided in the electoral competition
process. In fact, the few empirical studies that do exist suggest that elec-
toral promises, contrary to the public’s perceptions, are by and large actually
kept by parties and candidates (see Klingemann et al. (1994); Walgrave et al.
(2006)). Hence, the question of whether we should model pre- or post elec-
toral politics depends on the salience of the policy field in question.
Unfortunately, there are, as far as I am aware of, no empirical studies
that measure and compare the salience of different policy fields. Postulating
that pension policy is a highly salient issue that is appropriately analyzed in
terms of voters’ preferences and political elections is therefore an assumption.
However, while there are no direct measures of salience, there are surveys
that reflect voters’ perceptions of issues, which in turn could indirectly hint
at their salience. That voters care strongly about their old-age provision has
been shown in a Eurobarometer poll in 20016, which found that more than
90 per cent of the persons asked in EU-15 countries agreed that a guaranteed
minimum pension should be a basic social right for every citizen (European
Commission (2004): 52). This indicates a strong attachment on part of the
voters to their public pension system. That pension reform is perceived to be
a pressing issue has been shown in an opinion poll conducted by Boeri et al.
(2001). They found that more than two thirds of the respondents in France,
Germany and Italy expect the public pension system to be in a crisis. Even
70 per cent in these countries expect a major reform in the future that will
decrease the system’s generosity. As a result of these findings, the assumption
that pension policy is a highly salient issue is therefore not a feeble one.

Given the importance of preferences and electoral considerations in the

6 Around the turn of the 21st century, pension reforms where extremely high on the political

agenda in many European countries.
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area of pension reform, the aim of this chapter is to develop a three-period
overlapping generations (OLG) model, where policy preferences are formally
derived from individual optimizing behavior based on first-order preferences.
Unlike many other political-economy models, this one does not look at pen-
sion systems in isolation but also explicitly considers the fact that resources
not spent on pensions could be spent on other items. In addition, the model
allows to analyze the impact of different population growth rates and the
generosity of an existing pension scheme on policy preferences. The results
of the model are then used to look at the effects direct referenda, as well
as majoritarian and proportional electoral systems could have in filtering
these preferences through the electoral process. Taken together, derivation
of policy preferences and consideration of electoral institutions allow me to
formulate political scenarios under which changes to a pension system are

more or less likely.

5.2 The Basic Model

The model proposed in this chapter is a three-period-OLG where at each
point in time a generation of young workers, old workers and retirees are alive.
It is assumed that a mandatory public pension system is already in place and
that people also have the option to privately save for their retirement. The
model allows the analysis of agents’ economic choices and optimizing behavior
and, therefore, makes it possible to explicitly derive policy preferences with
respect to pension systems.

At this point, it is useful to delineate the term ’policy preference’, which
refers to the voting choices individuals would make, if they had the chance to
cast their vote on pension policy. Policy preferences are derived from first-
order preferences about individual consumption. These first-order prefer-
ences are, of course, assumptions we make about individual goals and tastes.
These are the standard assumptions also made in the models explicated in

chapter 3, most notably, the assumption that individuals aim to maximize
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their life-time consumption. Of course, as with any model, if we change the
basic assumptions about these preferences, model predictions about policy
preferences would change as well. Assuming that individuals are concerned
with their own consumption does not rule out intergenerational altruism or
concern for income inequality, as some of the models in chapter 3 have shown.
But since pension policy is about the distribution of working and retirement
income, it makes sense to make the assumption that individuals are mo-
tivated by concerns for their own life-time consumption.” However, as the
following model will show, additional policy concerns can also be analytically

accommodated.

5.2.1 Assumptions and General Form Solutions

The (general form) utility function of a representative individual is given by

Ui (1, G, Crpa) = ety gl4p-tera o+ gl40" wepa|cera+9"-g] (5.1)

with the subscripts indicating the model period and the superscripts de-
noting the age of an individual i, where i € {y,o0,7} stands for a young
worker, an old worker, or a retiree, respectively. Hence, as in the Browning
model, agents work two periods of their life and then spend one period in
retirement. At each point in time, there are thus young and old workers as
well as retirees. As individuals make plans over lifetime consumption, future
utility is discounted by a common factor p, with 0 < p < 1, which captures
time preferences. The standard assumptions about the general properties of
the utility function are as in the models of the previous chapters: u(0) = 0,
v’ > 0 and v” < 0. Utility in each period of life is derived not only from
private consumption ¢ but also from the provision of a public policy good g.

This public policy term can be very broadly interpreted. It may represent

"There is, of course, a large theoretical and empirical literature on whether individuals vote
based on their economic self-interest. However, it is beyond the scope of this dissertation
to discuss this huge body of research. For an early review see Feldman (1984). Regardless
of whether people actually vote according to their ’pocket book’; there is ample evidence
that policy makers believe that they do (Tufte (1978).
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public services such as education or unemployment insurance, but it could
also refer to more intangible policies such as securing intragenerational equity
(although income inequality is not explicitly introduced in the model) or the
sustainability of general public finances.® Furthermore, g may also stand for
policies that have future benefits such as productive investments in research
and development, infrastructure or preserving the environment. I am trying
to be deliberately broad here: the idea is simply that voters are not only
interested in maximizing private consumption but also have a demand for
public policies that are not directly tied to personal consumption, but may
have current intangible advantages or future benefits. These future benefits
are not explicitly factored into future consumption, but people are aware
that their future welfare may be affected by them.

This set-up introduces not only a multidimensional issue space but makes
the political decision problem more interesting. The majority of pension
policy models assume that the contribution rate is the only issue that voters
are concerned with. Introducing the public policy term accounts for the fact
that elections are rarely about pension policy alone.

The parameter ', with 74* > 0, measures the relative value that a given
voter attaches to this policy good. It is assumed here that 4* depends on an
agent’s generation, and every member of a generation has the same evalua-
tion of the public policy. This necessitates some strong assumptions about
the relative size of this parameter for every age group. The easiest decision
is to assign the lowest y-value to the retirees. This corresponds with the al-
ready mentioned postulation of the ’single mindedness’ of pensioners, which
maintains that the old are mainly concerned with their pension income and
act as a group very cohesively in terms of their voting behavior. There are
a few empirical studies that seem to lend support to this notion. Canegrati
(2007) has tested whether age is significant in determining political pref-

erences. Using British survey data, he found that political preferences are

8Tt would also be possible to conceptualize g to represent the government’s budget deficit.

Then g would enter the utility function with a negative sign.



5. Pension Preferences and Reform — An Political-Economy Model 114

indeed strongly correlated with age. Campbell (2003), on the other hand,
examined participatory reactions to perceived policy threats using U.S. data.
The empirical results suggest that “senior citizens reacted most strongly to
threats to age-related programs, with reaction falling off monotonically as age
decreases” (Campbell (2003): 40). The use of the single-mindedness hypoth-
esis as a guide to the political behavior of the old in a number of theoretical
papers (e.g., Mulligan and Sala-i Martin (1999a, 2003) and Profeta (2000,
2002a)) seems therefore not to be too far-fetched. Hence, it makes sense to
assume that retirees place a relatively low weight on the public policy good
compared to the pension policy.”

Having established that pensioners have a lower ~v-value than workers, we
still need to determine whether young or old workers place greater emphasis
on the public policy good. Given that income and therefore private consump-
tion tend to increase with age, we may conjecture that older workers place a
lower value on public policy because they are less in need of public services
and stand to gain less from future benefits (if ¢ is interpreted to stand for
sustainability). Even though the public policy good is very vaguely defined
here, I assume that v¥ > 7°. Unfortunately, there are not many studies, that
[ am aware of, that investigate this proposition empirically. Hewitt (1985)
used U.S. data to derive demand curves for different public policies. He
found that with increasing age, the demand for a diverse set of public poli-
cies, such as welfare, space exploration, education, foreign aid, and urban
improvement, decreased. The only exception is defense spending, where the
coefficient of the age-variable was positive. The negative correlation between
age and the valuation of public goods has also been corroborated by Brook-
shire et al. (1982), who conducted surveys in the Los Angeles metropolitan

area on people’s willingness to contribute to public measures to reduce air

9Note that a low preference for g should not be confused with the preference for a small
government or less government interventions. It simply states that pension policy is
considered more important and these old voters are happy to trade-off the policy good
for higher public pension provision. Thus, this model makes no prediction about the

overall preferred size of government.
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pollution. Hence, their is some, at least tentative, evidence supporting the
notion that younger workers should have a higher valuation for g than older
ones. As a result, we can summarize our assumption about the three age

groups’ relative preferences for the public policy good as follows:
7> > (5.2)

We are now in a position to analyze the individual economic decisions of
the model’s agents. Lifetime utility, given by equation (5.1), is maximized

subject to the following constraints:

¢ = w-(l—7)—s (5.3)

i1 = w-(1—7p1) +(14+7) - St — S (5.4)

Cioo = Tyo+ (147) - 8411 (5.5)
Tiuo+g = (14+n) w-Tge+ (14n) - w- Ty (5.6)
St, 841 > 0 (5.7)
Tt =T41 = 0 (5.8)

These conditions are fairly standard and resemble to some extent the ones in
the formalization of the Browning model in chapter 3. Hence, equations (5.3)
and (5.4) indicate that during working life, individuals receive an income w
which, after (non-distortionary)!® contributions to the pension system and
the public policy good (1 —7) have been subtracted, they can either consume
(c) or save (s). Wages are exogenously given at their steady-state value and
are the same for both young and old workers.!! Note that capital markets are
assumed to be imperfect, since savings are constrained to be non-negative,
which means that individuals cannot borrow against future income. Unlike
in the formalization of the Browning model, however, agents may draw on
their savings during their working life. In other words, an old worker may

consume the savings accumulated during the first working period.

10This property entails that the contribution rate does not affect labor supply and thus

does not affect aggregate income and individual wages.
1 Given this assumption, we could normalize w to one and drop this variable altogether.

For interpretational reasons, however, I prefer to keep it as an explicit variable.
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As is described by (5.5), pensioners receive their income from the savings
they have accumulated plus the interest r they earn on them and the public
pension x. Note that they do not need to pay any taxes and therefore neither
contribute to the pension system nor to the public policy good. The budget
constraint of the public pension system, equation (5.6), reflects the fact that
the size of the pension system, and thus its generosity, depends on the number
of workers (young and old) and the contribution rate levied on their income.
It also depends (negatively) on the preferred size of the public policy good,
which uses up financial resources that could otherwise be spent on pensions.
Of course, in most countries the pension system is managed in a separate
budget financed by social security contributions, whereas other government
expenditures are funded though general taxation. However, this distinction
is more virtual than real for two reasons: First, from an accounting per-
spective a pension fund belongs to the general government budget. Hence,
deficits in the pension system are directly added to the overall government
balance. From a macroeconomic perspective, it does not matter whether
there is a joint budget or several nominally separated budgets.'? Therefore,
aging populations do not simply pose a burden on the sustainability of a
pension system but on public finances in general. Second, nothing prevents
a government from moving funds between the general budget and the pen-
sion system. A case in point is the German system: since social security
contributions are insufficient to fund current pension benefits, the system
needs annual transfers from the federal budget (“Bundeszuschuss”). In the
year 2011, this transfer amounted to around 25 per cent (DRV (2011): 7)*
of overall pension expenditures. For these reasons, it is therefore not an un-

due simplification to use only one budget and one contribution rate in this

120f course, financing the pension budget from flat-rate contributions may engender cer-
tain labor supply reactions that are different from the incentives generated through

progressive taxation, which funds the general budget.
13This transfer is coming from the general budget as well as from a dedicated green tax

(“Oko-Steuer”).
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model. '

Since this is a partial equilibrium model with no corporate sector, wages
and interest rates are exogenously given and assumed to be at their steady
state values. Note also that there is no explicit intra-generational hetero-
geneity, which is why w is the same for all workers. Furthermore, population
growth n is not affected by pension policy and therefore also exogenous to
the model.*

Finally, constraint (5.8) reflects the assumption that agents consider a
pension reform to be binding for future generations. While admittedly un-
satisfactory, this assumption is necessary to keep the model analytically
tractable. In addition, as Biitler (2000) has argued, major pension reforms,
as opposed to automatic parametric changes, are low-frequency events. This
suggests that policy changes are made with the expectation that future gen-
erations will feel bound by it. A summary of all model assumptions can be
found in Table 5.1.

Having elucidated the economic dimension of the model, we are in a po-
sition to make some statements about economic choices. Given (5.1), agents
choose their consumption and private savings to maximize lifetime utility.

Solving the resulting constrained optimization problem with respect to the

141t would be quite easy to separate the pension system and the budget of the public
policy good. This would simply necessitate to introduce a second tax rate, say [, which
would change constraint (5.3) into ¢; = w - (1 — 7)(1 — 1) — s¢. The policy good g would
then have its own budget constraint: g = (1+n)?-w-(1—7)-l+(1+n)-w-(1—7)-1.

15Note that in the long run, however, it does seem to be the case that population growth
is endogenous, reacting, among other things, to changes in pension system parameters.
Barro and Becker (1989) and Boldrin and Jones (2002) have devised theoretical models
relating pension system characteristics to fertility. On the empirical side, using cross-
sectional and panel data, Boldrin et al. (2005) have found that an increase in the pension
system size can account for a drop in total fertility rates of between 0.7 and 1.6 children.
However, given that these are trends unfolding over the long term and are not well
established yet, it makes sense to assume that individuals do not consider the impact
on population growth when making decisions on pension systems. The fact that most
projections of population growth do not explicitly account for pension policy is testimony
to this fact.
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Tab. 5.1: Summary of model assumptions

Category Assumption

Time structure 3-period OLG

Capital markets imperfect, no borrowing

Labor supply exogenous, at steady-state values
Interest rates exogenous

Population growth exogenous & negative

Wage rate exogenous, at steady-state value

Intragenerational income / wealth distribution = homogeneous
Intergenerational altruism No

Generational preferences for public policy good Y > ~v° > A"

Voter perception of voting game one-shot, once-and-for-all decision

Democracy type representative

optimal saving rate yields'® the optimality conditions for a representative

young worker:

wlw-(1—7)— s+, -g]=

Q4+7r)-p-upqfw-(L—=7)+ (L +7r) s —Sep1+ % 9] =

(L) p* [T m) - we T+ (L n)’w 7= g+ (147) 501 + % - ]
(5.9)

Hence, young workers set their savings to equalize the marginal utility from
consumption today with the marginal utility of future consumption, which is
weighted by the discount factor and the returns earned on savings. Doing so,
they also take present and future valuations of the public policy good into
account. From the perspective of an old worker in period ¢, the reasoning is

analogous, albeit for only two periods obviously. The corresponding condition

16 All formal derivations and results of this chapter are explicated in Appendix B.1.
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therefore reads

ww(l —7)+(1+7r)- 521 — Sm1+ 7% - 9] =
(47)-prupa [ +n)-w-7+ A +n)*w-7 =g+ (L+7) 5+ 9]
(5.10)

where s;_1 constitutes a past decision that therefore cannot be altered in
period t. These results give us the conditions under which a young and an
old worker respectively would prefer a public pension system over private
saving. These calculations have already been done in chapter 3.1.1'7. The
relative size of each generation depends again on n. For retirees to be in
a majority, population growth must be negative. Calculating the precise
growth rate for N™ > 0.5 yields N" > (1 +n) - N° + (1 +n)? - N¥, which
results in n < —0.382. Assuming, as before, a generational span of 25 years,
this implies an annual population growth of —1.5 %. For the young to form
a majority, on the other hand, the necessary population growth rate must be

at least 2.5 % per year.

5.2.2 Logarithmic Utility, Optimizing Behavior and Pension Policy

Preferences

To allow for explicit solutions, let’s be more specific about the concrete func-
tional form. I employ a logarithmic utility function, since it has the conve-
nient property that income and substitution effects cancel each other out.
Hence, when doing comparative statics we do not have to make guesses as

to which effect dominates. An individual’s utility function thus reads:

Uy (s Cupry Crya) = log(c +4Y - g) + p-log(cipr +7° - g) + p* - log(cra + 7" - g)
(5.11)

17As explained in chapter 3.1.1, to do this we simply need to maximize equation (5.1)
with respect to 7. Given that we assume 7, sy, s¢41 > 0, we can solve and simplify the
resulting system of equations to arrive at (1+n)?+ (1 +n) > (14 7)% + (1 +r) for the
young worker and (1 +n)?+ (1+n) > (1+r) for the old worker. Hence, preferences for
public pension provision depend on the relative sizes of the population growth rate and

the rate of interest.
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Using this function, we can derive each generation’s preferences with respect
to the public pension system. To do this, we first need to analyze optimizing
behavior of each generation. Young workers’ optimal decisions are found by
maximizing (5.11) using constraints (5.3)-(5.8). The resulting Lagrangian £
is

L = log(c;+9"-9)+p-loglceyr +7°- 9) + p* - log(cipa +7" - g) —

AMc(cae— 2o —(1+r)(w-1—7) =1+ (1+7r)(w-(1—=7) —¢)))
—)\2 . (—ZL’t+2 + Ct+2) (5.12)

where \; and Ay are the Lagrange multipliers. Differentiating yields the

following Kuhn-Tucker-conditions:

oL 1
L (4 n)(1+r) M=
a6, P (1+7r)(1+7r)-\=0
oL p
= — (147X =0
0cii1 Cti1+7° g ( )M
oL p*
= ———— AN+ X=0 5.13
Ociyo Ctr2+7" g ' ? ( )
oL
a—)\l = o+ (1+r)(w- 1-7)+Q+r)(w-(1—=7)—¢)— Ca1) — Ci2
= 0
Ok Lt ans >0
g = T2 T Crg2 =2
oL
)\2'8—)\2 = A (—Zo+ o) =0

Using these conditions as well as the constraints, we can solve explicitly
for young workers’ saving decisions. Note that the aim of the model is not
to explain the introduction of a public pension system but its reform and
therefore presupposes that a PAYG pension scheme already exists. How it

was introduced shall be therefore of no concern here.
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There are two possible states of the world. The pension system in place
can be either generous (h), or small (I). Hence, the set of states of the world

reads
Q=A{l,h} (5.14)

where 2! < w - (1 —7) and 2" > w - (1 — 7), which means that in a country
with a small system the pension benefit z! is lower than the level of income

that was available during a working age period. Under a generous pension

scheme 2", on the other hand, benefits equal or even exceed working age con-
sumption. Given the Kuhn-Tucker-condition g—/\i = —Ty0 + o > 0, this

difference in system size also affects agents’ optimal saving behavior. Solv-
ing the optimization problem for a young worker who faces a small pension
scheme yields the results explicated in Table 5.2.

Although these expressions look somewhat convoluted, their interpreta-
tion is fairly straightforward. A fully rational agent will smooth her con-
sumption over all three periods. This can be thought of as a worker entering
the labor market at time ¢t and making a complete plan about her current and
future consumption. What makes matters look a little more complicated are
two additional factors. One, future consumption is discounted by the factor
p, which biases consumption towards the present and, second, savings earn
a positive interest rate that increases future consumption possibilities. The
first row indicates the optimal level of a young worker’s first-period consump-
tion. To facilitate interpretation, let’s for the moment set the interest rate
to zero and the discount factor to unity and re-do the optimization. We now
would get the much simpler expression

Cty:2~(w—w~7’)+:c+23~fyy-g—l—”y”g—l—”y“g

(5.15)

In this case, an agent simply adds up the net income of the first two periods’
plus her retirement income and each period’s public policy good. This sum
is then divided by the number of periods the agent lives because she wants
to enjoy the same amount in every phase of her life due to her consumption

smoothing motive. As a result, in this simplified version, ¢/, , and ¢/, , would
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Tab. 5.2: Optimal saving and consumption of a young worker under a small pub-

lic pension system

2l <w-(1-7)
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2-(w—w-r)+z+9Y-g+29%-g+7"g d 2-(w—w-r)tz+9Y-g+7°-g+29"g
3 an 3

be equal to respec-
tively.

Going back now to the full model with interest rates and discount factors,
we find the very same logic at work. In essence, the numerator consists again
of the wage income of the two working periods, plus the pension received
during old-age, plus the utility received from the public policy good in every
period, minus all the taxes paid. This sum, however, is weighted by an
individuals’ relative patience and the interest rate, which may prevent an
agent from consuming exactly the same amount in every period. For instance,
if impatience rises, i.e. , if p becomes smaller, then the denominator will
shrink, implying a rise in period one consumption at the expense of later
periods. The expressions for the optimal level of consumption during the
later working stage (cq+1) and retirement (c;42) are essentially the same but,
since they lie in the future, are discounted by p and p?, respectively.

Since this is the low state [, where 2! < w- (1 —7), an agent will strive to
save some income to increase consumption after retiring from work. Hence,
savings will be positive in both working periods. As the entries for s; and
s¢+1 in Table 5.2 show, optimal saving depends not only on the interest rate,
but it also decreases with the contribution rate and the size of the pension,
i.e., the higher the pension benefit, the less need there is for private saving.!®
Finally, the Lagrangian multipliers A\; and Ay can be interpreted as shadow
prices'® for consumption and the pension. Note that the shadow price for
the pension (Ag) is zero because z is so low that an individual is not affected
by the impossibility to borrow against it.

Next, let’s look at Table 5.3, which highlights the solutions for the case

of a generous pension system h, where z" > w- (1 —7). If the pension level is

18To see this more clearly, we could again set r to zero and p to unity. The resulting condi-

: Yy _ wowrt—z+2yY.g—7°g—7"-g y  _ 2w-wrt—z)+yY-g+7°-9=29"g
tions would be sj = = and s;,; = = .
Here the negative relationship between 7 and x on the one hand, and saving on the

other, becomes more obvious.
19The shadow price is the change in the solution if the corresponding constraint is relaxed

by one unit.
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strictly greater than net wage income, consumption smoothing is no longer
possible. In contrast to the first case, an agent only sums net income and
policy goods over the two working periods. In other words, she disregards her
retirement income when planning working life consumption. This can again

be clearly gauged from setting the interest rate to zero and the discount fac-
2-(w—w-T)+y°-g—7Y-g
2

tor to one. The corresponding results would then be ¢! =

2-(w—w-r)=°-g+7-g
2

smoothing would actually demand borrowing against future pension income.

and ¢/, = , respectively. The reason is that consumption
Since we assumed imperfect capital markets, this is not possible. Hence,
an individual can only smooth over the first two periods. Because the pen-
sion level is higher than net income during each of the first two periods, an
agent may only have positive savings in the first period in order to ensure
consumption smoothing with respect to the next period. However, an old
worker will not save, as pensions are higher than current consumption and
she would even prefer to dis-save, which is ruled out here. This also explains
why consumption in retirement exactly equals income from the public pen-
sion system. Finally, there now exists a shadow price of the pension, since
the impossibility to borrow is binding in this case.

One might be tempted to presume that from Tables 5.2 and 5.3 we can
also infer the optimal decisions of individuals who are old workers or are
already retired. However, this is fallacious because agents base their deci-
sions not only on expected values but adjust their plans, if changes in key
exogenous variables occur. If the size of x deviates from its expected value,
individuals will adjust their saving decisions accordingly. Hence, while the
model assumes rational lifetime planning by the agents, it does not rule out
that they amend their plans in the wake of unexpected external changes.

Deriving the optimal decisions of old workers implies maximizing over
two periods, taking the previous period’s decisions as given (see Appendix
B.1.2). The results for the low pension case are shown in Table 5.4. The
interpretation is analogous to Table 5.2, except there are only two periods

left to consider. Again, agents smooth consumption, taking relative patience
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Tab. 5.3: Optimal saving and consumption of a young worker under a generous

public pension system

oty 2w (1-7)
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and interest rates into account. Savings are therefore strictly positive (unless
p is zero, which we have ruled out). In the case of a generous pension system
(see Table 5.5), all income and savings are consumed in the first period. As
Z¢11 18 too high from an intertemporal maximization point of view, savings
are zero and the shadow price of the pension is positive.

Finally, determining the optimal decisions of retirees is straightforward, as
no saving decisions need to be made. Optimal consumption is determined by
the budget constraint ¢; = z;+ (1+7)-s,_1. Overall income is therefore given
by current pension income plus accumulated savings. As all crucial economic

decisions lie in the past, the only possible way for a retiree to raise her old-
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Tab. 5.4: Optimal saving and consumption of an old worker under a small public

pension system

iy <w-(1-7)
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age consumption is by increasing the size of the public pension system, i.e.
7, which of course cannot be changed unilaterally by a single person but is
determined via the political process. In a democracy, a sufficient number of
voters with similar political preferences have to coalesce around a proposal
or party/candidate, where “sufficiency” depends on the electoral system and
the rules of the political game. To understand the outcome of the political
process, we need to understand the preferences of workers and pensioners
with respect to the size of .

To derive the preferences of the workers, we need to establish their indirect
utility functions (V). This is done by inserting the values from Tables 5.2
and 5.3 into the utility function (5.11). To keep the interpretation as simple

as possible, interest rates and discount factor are again set to zero and unity
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Tab. 5.5: Optimal saving and consumption of an old worker under a generous

public pension system

ofy 2w (1-7)
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i1 Ti41
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respectively. We get the following function for a young worker:

( . .
2-(w—wT)+zi42+29Y-g+7°g+7"g 2 (w—w-T)+xe42+9Y-g+29%g+7"g
log( . ) + log( 3 )+
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log( 3

if T o< Wi

vy N

(2-(w—w-T);rw°-g—'yy'g) + log(z(w—w'T);w"-gﬂy-g) + log(

log Tii2)

IR S
\ (5.16)
Note that the budget-condition z7,, E w- (1 —7) has been re-arranged with
respect to 7. Thus, the equation neatly shows that utility is a step function
that depends on the size of the pension scheme. For a contribution rate
below the threshold, a different utility function is applied, since, as we have
seen above, different saving decisions are made depending on the size of the
pension system. Hence, a young worker will prefer a contribution rate that

maximizes this expression. Utility of an old worker is derived in a similar
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fashion and reads

( (w=—w-T)+Teyr1+5-1—7°9+7"g (w=—w-T)+xeyr1+se—1+7°-9—"g
log( 3 ) + log( > )
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log(w —w - 7+ s¢—1) + log(x11)

if T Z WHSE—1—Tt41
\ w

(5.17)
Finally, deriving the preferences of a retiree regarding the size of 7 is
straightforward. Recalling that the budget constraint of the pension scheme

is (5.6), we can easily re-write utility to
Vi'(e) = log((1+n)2-w-Tt+(1+n)-w-n+(1+r)-st_1+7r-g—g) (5.18)

Given that a pensioner has no taxable working income and past saving deci-
sions cannot be changed, the only way to increase old-age consumption is to
increase 7. Hence, it is easy to see that she would prefer a contribution rate
of one.

With the aid of these three indirect utility functions, we can now estab-
lish the policy preferences of each generation. Note that these are directly
derived from the optimizing behavior of individuals. In contrast to the val-
uation factor ~* above, their ordering is more than “just” an assumption.
Preferences with respect to 7% can therefore be summarized in the following

proposition:

Proposition 5.2.1 (Political Preference Ordering). Given the economic en-
vironment described by equations (5.11) and (5.3)-(5.8), the preferences of
young workers (y), old workers (o) and retirees (r) with respect to the public

pension system are qualitatively described by the following ordering:

R

5.2.3 Some Numerical Simulations

That this is indeed the case can be graphically shown by plotting the indirect

utility function of each generation against different contribution rates. To
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do this, we simply need to replace x with the budget constraint (5.6) and
solve for different values of 7. This necessitates full parameterization. Note,
however, that inserting different values for w, g, s,_1, 7' changes the results
quantitatively, but does not change the preference ordering itself; that is, the
qualitative claims of Proposition 5.2.1 remain valid. The same holds with
respect to the interest rate and discount factor, which I continue to set to zero
and unity, respectively, to make the interpretations less tedious. The steady
state common wage rate w shall be normalized to one, the public policy good
takes on a value of 0.5, while the valuation factors 4" are in accordance with
the assumptions made with respect to their ordering. For a young worker
it shall therefore be 0.75, for an old worker 0.5, and for a retiree v = 0.25.
In order to compute the function (5.17), we also need to assign a value to
s¢—1. Since the average private saving rate in Germany was at 10.2 per cent
between 1998 and 2008%°, we set s,_; = 0.1. Finally, we need to determine
population growth, which is negative in an aging society. Again, we refer
to Germany to make matters concrete. United Nations projections predict
an average annual population growth of -0.24 per cent for Germany between
2010 and 2050. This implies a population growth rate in our generational
model of n = —0.06 (assuming that a generation spans 25 years).

Figure 5.1 plots the utility of each generation as a function of the pre-
vailing contribution rate. Naturally, since the lines of the young (blue, solid)
and the old workers (red, dotted) represent step functions, they have clearly
visible edges. Such an edge is discernible for the young workers’ utility func-
tion at the threshold value of 7 = 0.63. It clearly emerges that for a young
worker lifetime utility decreases with the contribution rate. In a small system
(i.e., where z},, < w - (1 — 7)) utility decreases at a slower rate than in a
generous system. However, regardless of the size of the existing scheme, a
young worker always prefers 7 = 0, if n = —0.06. In fact, as it turns out,

this preference is true for any negative population growth rate.

207 use saving numbers from years before the onset of the global financial crisis at the end
of 2008!
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Fig. 5.1: Utility of young worker (blue, solid), old worker (red, dotted) and retiree

(orange, dashed) given different contribution rates, n=-0.06

Note: n = —0.06, g =0.5, s;—1 = 0.1, w =1, ¥ =0.75, v° = 0.5, " = 0.25.

Turning next to an old worker’s preferences, we find her utility gradually
decreasing for a small pension system. In a generous system there is a unique
maximum at around 0.73. Thus, old workers’ preferences depend on the size
of the existing system. With a small pension scheme, they prefer its abolition,
while in a generous system they prefer a sizeable contribution rate. Finally,
for retirees (orange, dashed) utility is monotonically increasing in 7. Hence,
their most preferred contribution rate is 7 = 1.

Note that the preference ordering is not dependent on the precise mag-
nitude of population growth. Figure 5.2 shows the results for two different
growth rates. Panel (a) depicts a scenario where the population shrinks by
-38.2 per cent over a generation or -1.52 per cent per annum. As we have
seen in Chapter 3.1.1, this represents a lower bound. Any growth below that
number would make pensioners a majority of the population. Panel (b), on
the other hand, shows the results for a very high population growth rate of

2.45 per cent per year, where any growth rate above that rate would make
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young workers a majority of the population.

Fig. 5.2: Utility of young worker (blue, solid), old worker (red, dotted) and retiree

(orange, dashed) given different contribution rates

L L L
02 04 06
7]\

(a) n=-0.382 (b) n=0.618

Inspection of both figures reveals a pattern in line with our proposition.
For the left panel, we again find that retirees prefer a contribution rate of
one. The function of young workers is now decreasing at a much faster rate,
but their maximum still lies at 7 = 0. An old worker, on the other hand, is
now clearly better off with no public system. The picture changes somewhat
when considering the case of a high population growth rate in the panel on
the right-hand side. Since this would make the pension scheme much more
profitable, even a young worker is now in favor of a positive contribution rate
of 7 = 0.38. However, her preferred contribution rate is still smaller than
the one demanded by the other two groups. Retirees still favor a maximum
contribution, while old workers prefer a 7 of about 0.63. Note that this
is smaller than in the moderate negative population growth scenario with
a generous system, because the PAYG pension scheme now offers a much
higher rate of return; hence a lower 7 suffices to ensure optimal consumption
smoothing.

The preferred contribution rates of old workers and pensioners may ap-
pear unreasonably high under all population growth scenarios. Most real-

world pensioners probably would not favor to completely tax away workers’
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income, and old workers probably would not choose to be taxed, even under
negative population growth, by 60 to 70 per cent. One factor that is miss-
ing in the model are explicit labor supply decisions by workers. The model
assumes labor decisions to be exogenous (see Table 5.1) and inelastic. If
workers reacted to increasing contribution rates by providing less labor, thus
reducing the tax base, pensioners would find a 7 of 1 no longer optimal. They
would rather choose a lower contribution rate to ensure that workers continue
to work and thus be able to contribute to the pension system. Regarding
the preferences of old workers, two additional comments are in order. First,
I have set the interest rate to zero in these plots. A positive interest rate
would make private savings more attractive relative to the PAYG pension
system. Thus preferred contribution rates decrease with rising interest rates
as agents substitute from the pension scheme to savings in order to achieve
consumption smoothing and lifetime utility maximization. Second, contri-
bution rates can also be explained by the high value we assumed for ¢.?! For
lower values, old workers prefer a smaller 7. This can easily be calculated
by plugging in different smaller values of the public policy good. While, as
shown in figure 5.1, the utility function peaks at 7 = 0.73 given ¢ = 0.5, a
lower public policy good size of 0.25 corresponds with a 7 of 0.62. In the
absence of a policy good, i.e., g = 0, the preferred contribution rate would
be 0.55.

All these qualifications, however, do not affect the actual ordering of
preferences. While this simplified model set-up, which abstracts from labor
supply decisions, does not allow for empirical predictions of absolute contri-
bution rates preferred by different age groups, it nevertheless captures relative

policy preferences. As a result the model allows to posit two hypotheses:

Hypothesis 5.2.1. Preferences for sustaining a big public pension system

increase with age.

This hypothesis implies that as societies grow older, the number of voters

21Remember that 7 is not only financing the pension system but also the public policy

good that increases an individual’s utility.
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who oppose pension reforms, which reduce the public system, will rise, thus
making such a pension reform politically less likely. However, the model
also shows that population growth and the size of the pension system are

important as well.

Hypothesis 5.2.2. Policy preferences of old workers depend on population

growth, and on the size of the existing pension scheme.

For moderate population growth rates, we can expect old workers’ pref-
erences to be especially sensitive. They should be more opposed to a rising
contribution rate in a small pension scheme than in a generous system. Or,
to look at it from a pension reform perspective, they should be more in favor
of reducing the public pension system while living under a small system than
under a more generous system.

At this point, a reader may wonder whether the second hypothesis does
really imply that old workers are fully aware of the prevailing and future
population growth rates. One may readily assume that they are aware of
the generosity of the existing pensions system vis-a-vis private saving, but
knowledge of population growth figures seems more of a stretch. As with
most of these types of rational political-economy models, certain variables
of a model often reflect more indirect and complicated empirical processes.
Therefore, one need not make the heroic assumption that old workers care or
inform themselves about fertility rates and U.N. population projections. But
in aging societies, the problem of declining population growth rates should
surface in public discussions about budgets and the sustainability of the pub-
lic pension system. Old workers in such countries should be more exposed to
policy debates about the need to retrench public schemes of old-age provision
because of demographic pressures. This should convey the necessary informa-
tion about declining population numbers and the concomitant consequences
for pensions without requiring individuals to know precise population growth

projections.
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5.3 Voting on Pension Reform in a Democracy

The political preferences have now been sufficiently modeled. Having derived
individual economic decisions and preferences with respect to the pension
system, it is time to analyze the aggregation of these preferences into political

outcomes and consider the consequences for possible pension reforms.

5.3.1 Pension Reform Scenarios in a Direct Democracy

If pension policy were decided by referendum, i.e., if there were direct democ-
racy, determining the political outcome would be fairly easy. As policy pref-
erences within groups are homogenous, all we would need to know is which
generation is in a majority, or, if no group alone secures a majority, which
one represents the median voter. As a result, it is easy to predict under which
scenarios a pension reform, parametric or non-parametric, is possible.?? We
have already calculated the necessary population growth rates? in Chapter
3.1.1.

If n < —0.382 (-1.5 per cent per year assuming a generational length of
25 years), that is if the population is shrinking heavily, retirees will form a
majority and implement the most generous pension system possible, with
7 = 1. As has been discussed before, however, we would expect 7 to be
smaller than one once labor supply decisions are taken into account. In any
case, a successful pension reform could never be aimed at reducing the size
of the public system. The majority of retirees would ensure that no reform
reduced their pension benefits. Any financial pressure on the pension system
due to population aging and a shrinking labor force would be relieved through

rising contribution rates.?* Hence, young and old workers would shoulder the

22 At this point it is important to remember that the status quo is the existence of a PAYG

pension scheme.

ZRecall that these can be derived using the conditions N > (14 mn) - N° + (1 +n)? - N¥
and NY > W, respectively.

24The model does not allow the possibility of running up deficits. But if deficits were

possible, retirees could also let future generations pay for current pension deficits through
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financial burden. They would be the redistributional losers of a reform.

Young workers, on the other hand, would be in total command if n >
0.618. Of course, in such a society with strong population growth, there
would be no aging pressures on the pension system. Two types of reform are
feasible in this scenario. One, if the economy is dynamically inefficient,?® the
young would approve of any reform that ensures the continued existence of
the public PAYG scheme. However, if the economy is dynamically efficient,
which implies that returns to private saving are higher than returns from
contributions to a PAYG plan, the young will vote for any proposal that
abolishes the existing public system in favor of a individual prefunded scheme,
which allows for individual saving decisions.?0

If population growth lies between these two polar values, old workers will
be decisive, since they represent the policy preferences of the median voter.
Let us consider the most interesting case: a negative population growth rate,
as assumed in figure 5.1, of -0.24 per cent per year, which is the U.N.’s pro-
jection for Germany between 2010 and 2050. It is an interesting scenario
because it is low enough to put public PAYG systems under financial pres-
sure, and at the same time, ensure that the median voter is an old worker.

As the previous model has demonstrated, feasibility and direction of a
pension reform in this situation depend on the size of the existing public
PAYG scheme. If the public pension system is small (i.e. pension benefits
are below net working income: 2" > w - (1 — 7)), old workers will form a
voting coalition with young workers. Both groups would vote for a reform
proposal that completely abolishes the public PAYG system in favor of a
individual prefunded system. Any attempts to balance the existing system by

increasing the contribution rate would be rejected by young and old workers.

reduced benefits, which may be achieved by benefit cuts or higher retirement ages for

future generations.
Ble.1+i=(1+n)(14+w)>1+r, see chapter 3.1
26Note that this system could be completely privatized but need not be. A publicly

administered and regulated prefunding scheme that allows people to have individual

saving accounts is feasible as well.
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Both groups would clearly be better off by saving individually for old-age
than contributing to a PAYG plan.

This prediction is completely reversed if the existing PAYG pension scheme
is a generous one (i.e. pension benefits are above net working income: x” >
w- (1 —7)). Now it is no longer in the interest of the old workers to support
a transition from the public PAYG scheme to an individual prefunded one.
The reason is that to save one period before retirement will generate a lower
pension income than sticking with the current system. However, while old
workers support sustaining the public system, they favor a smaller pension
size than current retirees. The exact size depends on the time preferences,
valuation of the public policy good, and how strong population growth de-
clines.?” If from an old workers’ perspective the system was too big, they
would vote in favor of reducing its size. Of course, the pensioners would
vote against it, but young workers will join the coalition. Any reduction of
the PAYG scheme is clearly in their interest. If the system was too small,
old workers would vote for an increase in contribution rates, which is clearly
opposed by the young. However, old workers would form a voting coalition
with pensioners, since they favor any increase of the existing public plan.

In sum, unless the population is growing dramatically and thus making
young workers a majority, we would not expect a complete abolition of an
existing PAYG scheme in a direct democracy if the existing public scheme is
generous. Rather, we may expect a reduction in the existing public pension
system in favor of more individual saving but not a complete abolition. Of
course, this type of reform outcome is exactly what we can observe in a
number of countries that have undertaken changes to their systems of old-
age provision. However, in most countries, voting occurs in the framework of
a representative democracy, where voter preferences are aggregated through
the electoral system. Reform scenarios in such an institutional setting are

explored next.

27Simplifying by neglecting the discount factor and abstracting from particular parame-

2+g+3»n+n2+2-s+3»n-s+n2 -8
2-(243:n+n?) .

terizations, the preferred contribution rate is 7 =



5. Pension Preferences and Reform — An Political-Economy Model 137

5.3.2 Pension Reform Scenarios in a Representative Democracy With a

Majoritarian or Proportional Electoral System

Considering reform scenarios in a representative democracy is a little more
involved. The political institutional setting is more complicated and we need
to consider the incentives parties face because any reform must now be part
of an electoral programme, since voters can no longer directly vote on pension
policy. To be able to draw any conclusions on the feasibility and direction
of pension reform, one needs to clearly define the prevailing electoral insti-
tutions and make assumptions about party behavior. As the comparative
political science literature amply demonstrates, there are a lot of different
voting systems in the world that differ in many institutional dimensions.?®
In what follows, however, I will abstract from many of these details because
otherwise predictions about pension policy would be impossible to make. In
fact, this section will draw on existing probabilistic voting models as devel-
oped and applied by, for instance, Lindbeck and Weibull (1987) and Persson
and Tabellini (1999, 2000), to provide an analytical framework for thinking
about pre-electoral dynamics and voting in a representative democracy. Note
that a version of this approach has already been presented in chapter 3.2.3
in the context of the model by Profeta (2002b). However, she only analyzes
the existence of public pension systems, not their reform. In addition, her
model does not distinguish between majoritarian and proportional electoral
systems.

The analytical advantage of a probabilistic voting framework is that it
ensures existence of political (Nash-) equilibria even in a multidimensional
issue space. The problem with a deterministic voting model is that once
voters decide on more than one issue at a time, an equilibrium may not exist
(McKelvey (1976)). This means no matter which position a party/candidate
adopts, the other party/candidate can always come up with an alternative
that garners a majority. In fact, as has been shown by Plott (1967), only very

particular symmetric preference configurations result in a Nash equilibrium.

28For a seminal overview see Lijphart (1999).
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In contrast, assuming probabilistic voting behavior, i.e., introducing enough
voter heterogeneity and thus uncertainty about voters’ choices, significantly
increases the likelihood of a Nash equilibrium with two (see Coughlin and
Nitzan (1981); Enelow and Hinich (1989); Coughlin (1992)) or more parties
(see Lin et al. (1999)) in a multidimensional context. Probabilistic models
ensure existence of equilibria because they yield payoff functions that are
smooth in policy choices. Deterministic models, on the other hand, have
discontinuous payoff functions, since incremental changes in a policy proposal
may lead to changes in voter choices from one candidate to the other.?
The analysis here will be restricted to the assumption of a two-party
competition model. While this seems like a sensible assumption for a system
with majoritarian elections, it is less suited for a system operating under
proportional representation. As has been outlined at the beginning of this
chapter, strategic voting considerations tend to lead to two-party systems
under majoritarian voting, while a high degree of proportionality in the elec-
toral institutional set-up is usually associated with multiparty systems (see
e.g. Duverger (1954), Cox (1997) and Lijphart (1999)). There are two reasons
for this simplification. First, in most systems with proportional voting, com-
peting parties can be separated into two coalitional blocs that are structured
along the left-right dimension, at least with respect to economic issues, thus
ruling out certain coalitions a priori. For instance, Persson et al. (2007) have
modeled electoral competition of four parties under proportional represen-
tation, allowing for the possibilities of coalition governments, but restricting
the possible number of coalitional formations to two. This makes sense as

they are concerned with analyzing public spending as common pool problems.

29Tn a probabilistic model, a shift in a proposed policy may not engender a switch in a
voter’s choice because there may be other factors (ideology, exogenous events, informa-
tional restrictions, inability to properly identify policy shift etc.) that may prevent her
from doing so. Also, it is very unlikely that candidates and parties possess sufficient
information to perfectly predict the behavior of each and every voter in response to a
platform change. Given these uncertainties, it makes sense to describe voters’ choice

behavior in probabilistic terms.
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However, in the case of pension policy, common pool dynamics are not a ma-
jor concern. Focusing on two parties or reinterpreting two coalition blocs as
if they were two parties is therefore appropriate. Second, restriction to two
parties is analytically more convenient, since the strategic considerations in a
multiparty environment with a multidimensional issue space get analytically
much more complicated.>® While these ad-hoc reasonings may be intuitive
and agreeable, they shall not distract from the fact that the assumption of
an exogenously fixed two-party system is not fully satisfactory.

To keep matters simple, electoral systems are considered in a stylized
fashion. I abstract from subtleties such as voting thresholds, malapportion-
ment and ballot structure. Here the fundamental differences between the
two systems are the number of electoral districts and the voting rule. The
analysis assumes that there is only one voting district under proportional
representation (as is the case in the Netherlands, for instance), where parlia-
mentary seats are allocated in proportion to the votes received. To win the
election, a party needs to win more than 50 per cent of all the votes cast.
A majoritarian system, on the other hand, shall have electoral districts that
employ a winner-takes-all voting rule. All available seats are allocated to the
party/candidate that wins a relative majority in that district. Winning the
overall election thus requires winning a plurality of districts.

Thus, the election game in a representative democracy can be concep-
tualized as follows: Before elections take place, party j, with J = {L, R},
announces a policy vector ¢ to the public, which represents the programme
it wants to enact once elected. Given the budget constraint (5.6), the policy
vector is ¢/ = [1, g]. Hence, the issues at stake in the election are the size of

the public PAYG pension scheme®! and the size of the public policy good.

30Tt gets even more complicated if one tries to endogenously derive the number of parties.
31Remember, choosing the size of the pension system implies a decision not only about the

size of pension benefits and contribution levels but also about the relative importance
of a public PAYG scheme vs. a private prefunded scheme (i.e. private saving). Given a
desired level of consumption in old-age, a reduction of the former entails an increase in
the latter.
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Both parties select their platforms simultaneously; they do not, however,
cooperate or coordinate their proposals. In vying for public office, parties
behave opportunistically, i.e., they have no particular ideological leaning or
a particularly valued policy preference.?? Thus, they receive no utility from
the policy being implemented. Their sole intent is to choose a platform o,
which maximizes their chances of winning the election. When choosing their
programmes, parties are perfectly informed about voters’ preferences for 7
and their relative valuations of the public policy good. Note that these policy
announcements are perfectly credible, that is, voters hold the (correct) belief
that parties keep their electoral promises.

In keeping with the probabilistic voting literature, we can assume the
election outcome to be uncertain. After policy programmes have been an-
nounced, a random shock ¢ occurs, which may affect the relative popularity
of both parties. This shock could be, for example, a party financing scandal,
an international crisis or a terrorist attack. Realization of such an unfore-
seeable event could potentially make one party more attractive in the eyes
of all voters; e.g., the party not implicated with dubious financing methods,
the party with a better foreign policy reputation or the one known to be
tough on national security. Introducing this kind of exogenous event does
not only add realism to the model, since it captures the imponderables of
political competition, but makes the election outcome also inherently uncer-
tain. In game theoretic terms, parties do not know the state of the world
when proposing their electoral platforms; that is they act under incomplete
information. Note that the event 0 is a random variable, which is uniformly

11

distributed on (—%, %), with the expected value being zero and the density

being ds. The higher the density parameter, the smaller the range of possi-

32Pure opportunistic behavior is, of course, a strong assumption. However, it should be
noted that even if parties had ideological convictions, as long as they value winning
elections at all in order to implement their policy preferences, they face the strategic
incentives and behavior as explained below. Only if we assume parties to be purely
ideological, that is, if they are willing to forego the chance of winning an election in

favor of ideological purity, do the following conclusions become less tenable.
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ble realization of the exogenous event, and the less uncertain is therefore the
electoral outcome.

Finally, elections take place and the winning party implements its policy
proposal. Voters belong to one of the three generations and vote prospec-
tively, i.e., they disregard parties’ past behavior and base their decision solely
on promised future policies. It is also important to point out that there are no
abstentions and all voters are perfectly informed about each party’s platform
as well as the realization of §.

Unlike the parties, voters are not only "issue-driven” but also have ide-
ological biases. Although all voters within an age group share homogenous
preferences with respect to 7, there are within-group differences in terms of
individual ideological predispositions. Retirees, for example, agree on the
preferred size of 7 and g but differ in strength and size of their a priori
ideological attachments. This moderates an extreme version of the single-
mindedness assumption and renders voting behavior more ’realistic’. Note
that the ideological leanings of an individual k of age group i, denoted by 1,
are exogenously given and do not change until a generation moves into the
next age group. They are drawn from an uniform distribution on (—ﬁ, ﬁ)
with zero mean® and density parameter d;,. This implies that the higher
an age group’s ideological density, the more homogenous they are in their
political preferences and the less individual variance exists. Note that I as-
sume that the degree of ideological heterogeneity within groups differs across
generations. Hence, young workers have a different ideological density than

old workers or pensioners. It is important to emphasize that x*¢ may also

33 Alternatively, one could also assume that generations differ in their average ideology ji’.
1
2,
however, would necessitate additional assumptions about the average ideology of each

Ideological distributions would then change to (—

+ [i', 5= + %) This approach,
i

age group, which raises questions like whether retirees are on average more attracted
towards, say, party L, compared to young or old workers. To make such a case, we
would need to give programmatic/ideological content to our two generic parties. Since
it is good scientific practice to keep matters simple and to shed unnecessary assumptions,

it makes sense to work with a common zero mean assumption.
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represent other types of heterogeneity. It could very well capture differ-
ent propensities to vote among individuals, thus incorporating the fact that
different age groups tend to differ in abstention rates. Alternatively, hetero-
geneity may also refer to the different levels of information that individual
voters’ possess and their willingness or ability to get informed about the is-
sues. Age groups with a high density parameter are accordingly more likely
to react to changes in policy platforms because they contain more voters that
are better informed and able to discern changes in party programmes.
Sticking to the first interpretation of heterogeneity, parties are aware of
the ideological distribution from which voters of each age cohort are drawn,
but do not know ideological positions of individual voters. The implementa-
tion of the winning party’s programme is taken for granted and not subject
to further analysis.?* The election game as a whole is succinctly summarized

in Figure 5.3.

Fig. 5.3: Election game

qLu qR proposed nature draws § election qj implemented

Given this sequence of events and the assumptions made, we can now
describe individual voting behavior, as it is commonly analyzed in the prob-

abilistic voting literature. Voter k of age group ¢ will vote for party L if
VR 4+ 6 + pFt > VE(gT) (5.19)

where a voter’s indirect utility V¥ depends on the policy package ¢ chosen

by party j. In forming a decision, voter k also considers general popularity

34Modeling the legislative process as well would necessitate a model of post-electoral pol-
itics that encompasses coalition formation and legislative bargaining. Such a complete
model is well beyond the scope of this dissertation. Simple modeling attempts that cover
electoral competition (including candidate choice) and policy making in the legislative
arena have been proposed by Osborne and Slivinski (1996); Besley and Coate (1997,
1998).
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9 and her individual ideological leaning u** towards or against party L. If
both § and ¥ were negative, party L would be a priori less attractive than
R. To compensate for this negative bias, L needs to offer a policy bundle
that delivers a higher indirect utility for k£ than party R does. If the opposite
was the case, that is, if popularity and ideological attachment were positive,
thus favoring L, then L could offer a worse policy than R and would still be
very likely to get the vote of k. Put differently, a voter will vote for party
L as long as her ideological bias towards L outweighs the relative indirect
utility advantage that she would get if R’s policy was implemented (always

taking the popularity shock into account):
> Vi) = VE(qh) =8 (5.20)

With respect to individual ideology, young and old workers, as well as
pensioners systematically differ in their heterogeneity. The fundamental as-

sumption being made here is that
d, =d,(y') with —+£ <0 (5.21)

Hence, within-group ideological density di is a negative function of the val-
uation 7" of the public policy good. In other words, the more an age-group
cares about other public policies besides the pension issue, the more ideo-
logically heterogenous it is. The reasoning behind this assumption is that a
lower ~% indicates a greater degree of ”single-mindedness” and thus implies
less interest in other policies that may create ideological divisions. Thus, we
can expect that age groups (young workers, for instance), which not only
care about the organization of intergenerational transfers but also put great
emphasis on other policy goods, exhibit a stronger ideological variance. Re-
tirees, on the other hand, care mainly about the generosity of the public
pension scheme, which may provide an ideological focal point, thus reducing
heterogeneity. In addition, labor market cleavages (although not explicitly
modeled here) also increase heterogeneity among workers. The reason is

that unlike pensioners, workers differ along a number of dimensions (e.g.,
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employed vs. unemployed, manufacturing vs. service sector, sectoral compe-
tition for state subsidies, import vs. export oriented industries etc.), which
should increase ideological heterogeneity. As a result, voters’ ideological vari-
ance should decrease with age. While this reasoning may be intuitive, there
are, to the best of my knowledge, no direct empirical studies that thoroughly
investigate these claims. There are, however, studies that seem to indicate a
greater single-mindedness among the elderly (see Rhodebeck (1993); Cane-
grati (2007)) and thus suggests less heterogeneity within this age group.
Given the assumptions made in (5.2) about the relative sizes of 77, it
follows that
dy, < d, <d, (5.22)

The implication here is that ideological heterogeneity is highest among young
workers, and lowest among retirees. This ordering would also make a great
deal of sense if, as suggested above, ¥ captured vote propensities. It has
long been found in empirical studies that voter participation increases with
age and that younger voters are more likely to abstain than older ones (see
Nie et al. (1974); Becker (2002); Gimpel et al. (2004); Goerres (2007)).
Given the distributions of ideological biases, it is easy to identify a genera-
tion’s swing voter for every given pair of policy proposals. Taking popularity
5% into account, swing voters are indifferent between both parties’ proposals

given their own ideological bias. Hence, k is a swing voter if her bias is

ik k() - VR(gh) — 8 (5.23)

:uswing
Age group i voters with pi* < p“*

swing
i,k

those with pb* > pb

swing

will be in favor of party R, while
will favor L. Identification of the swing voter is
important because it is the one who will respond to a marginal change in

parties’ policy platforms. The higher ideological density d/ﬁ, the more swing

35 An additional assumption about the distribution of popularity shocks has to be made.
In order to avoid the 'awkward’ result of corner solutions with respect to vote shares,
ds has to be sufficiently close to zero (relative to the distributions of u‘) implying a
high electoral uncertainty to ensure that there are no districts where one of the parties

receives no votes at all.
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voters a generation has. Hence, the share of votes, denoted 7, that party R

receives from generation ¢, after the popularity shock 0 is realized, is given

by
1

2

Ri __ gi i,k
m - du ’ (lu’swing + ) (524>

In other words, all swing voters and voters with an ideology below Uiﬁmg
cast their votes in favor of R.

The aggregate vote share of party R is then obtained by inserting (5.23)

into (5.24) and summing over all three generations (taking their relative sizes

n; = % with 3. n; = 1 into account)®. Slightly re-arranging terms
N i={y,o,r}

gives

71_R_

+ > ded - (VR@Y) = V) - YD ded, 6 (5.25)

Z:{y7o7r} Z:{y7o7r}

1
2

Thus, when contemplating a marginal change in its policy platform that
may affect age groups differently, parties have to consider the relative sizes
of these generations and their ideological density (i.e. their number of swing
voters). This is the general vote function that R maximizes. Party L’s vote
share function is symmetric with 1 — 7. Expression (5.25) underlines the
fact that the policy bundle necessary to maximize the vote share ultimately
depends on the exogenous popularity shock. If a scandal negatively affects
voters’ perception of R, then this party has to compensate by offering policies
that increase the relative utility advantage over L’s platform for a sufficient
number of swing voters.

The necessary amount of compensation that ensures a simply majority of

votes for R can be found by solving for ¢:

> i tyory M dp - (VE(@™) = V(")
< —
Zi:{y,o,r} n - d,

Hence, as long as § < ¢, party R will win a majority for sure. The problem,

5 ) (5.26)

however, is that the popularity shock is not realized before the platforms have

36Note the difference between n and ri;: the former denotes the population growth rate,

the latter captures the population share of generation i.
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been announced. This makes the outcome of the election a random event.
Party R has no way of knowing ez ante the right ex post platform. All it
can do is to maximize the probability of winning. As winning a majority of

votes depends on whether § < §, we have
Pr(r® > 0.5) = Pr(6% < 9) (5.27)
By the distributional assumptions about ¢ it follows that

Pr(s<68)=ds- (5 + 2%5) (5.28)

Inserting (5.26) into (5.28) and re-arranging yields

1 ds N
Pr(nf > 05) = 3 + S o ( Z n - d, - (VE(a"™) = V*(a"h)
Z:{yvovr} t K i:{y,o,?‘}

(5.29)
which is the function that party R maximizes. When devising its policy
platform, party R therefore needs to take into account the electoral response
of each generation, its size and its ideological heterogeneity. Party L faces, of
course, a symmetric decision problem. As a result, both parties will converge
on the same programmes and therefore propose the same pension policy and
provision of g. Expression 5.29 describes the strategic incentives a party
faces when proportional representation is the electoral law of the land. As
mentioned before, proportional representation is modeled here as a country-
wide single district system. To win the election, party j needs to obtain more
than 50 per cent of the votes, that is, 7/ > 0.5. Now, what does this mean

for direction and feasibility of a pension reform?

Proportional Representation

Let’s focus here on the most realistic and analytically interesting scenario
that we have discussed so far: an aging population, where neither young
workers nor retirees are in a majority and the median voter is an old worker.
Thus, the assumption is —0.382 < n < 0. As the probabilistic voting model

above makes clear, electoral competition is not geared towards the median
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voter. Instead, parties offer programmes that target the generation with
the most swing voters. This, in turn, depends on the ideological density of a
group and its size (7; - d;) Given the assumption d¥ < dj, < dj,, young voters
have the lowest ideological density. Due to population aging, we can safely
assume that their size is not big enough to compensate for this heterogeneity:.
As a result, the number of swing voters they offer is smaller than in the other
two groups. Therefore, parties will offer pension policy programmes that are
either geared towards old workers or retirees.

If retirees have the most swing voters, then the resulting pension policy
programmes by the parties would be similar to the case of a direct democ-
racy, where pensioners are in a absolute majority. In this scenario, no party
would propose a reform that reduces the existing public PAYG pillar. Any
imbalance in the pension system would be remedied by increasing contri-
bution rates levied on the working population. Since both parties want to
maximize their probability of winning the election, no other pension reform
than the one that pleases the pensioners will be proposed.

In contrast, old workers have the highest number of swing voters, if their
higher ideological heterogeneity (i.e. lower dL) is compensated by the fact that
they have a bigger population share than pensioners. Under this scenario, the
size of the existing pension system becomes crucial again, since old workers’
policy preferences ultimately depend on the profitability of a move away from
the existing system towards more private saving. As a result, if the public
pension scheme is small, both parties will propose electoral programmes that
promise a transition from PAYG to prefunding, i.e. to private saving devices.
If, on the other hand, the existing pension pillar is generous, old workers
will oppose a complete abolition of the existing public system. A reform
will reduce the overall size of the PAYG system in favor of more private
saving, if old workers consider current scheme too large. If, on the other
hand, old workers find the current contribution rate below their preferred
optimum, they will favor an increase the overall size of the system. Since

both parties want to maximize their chances of winning the election, they
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will offer electoral programmes that please the wishes of the old workers.

In sum, under proportional representation we arrive at somewhat simi-
lar reform scenarios than in the case of a direct democracy. However, the
rationale is different now, as the median voter is no longer the decisive en-
tity. Also, pensioners have the chance to find their policy preferences to rule
supreme even if they don’t have a majority in numbers. In case they are ide-
ological much more homogenous than old workers, they could have the most
swing voters, which would determine parties pension policy programmes.
The question, of course, arises, whether it makes any difference if we have a

majoritarian electoral system instead of proportional representation.

Majoritarian Electoral Systems

Majoritarian systems, as defined here, use a winner-take-all electoral rule,
implying that a party wins all seats in a district it carries. This means that
a party may not need to win a plurality of all votes, but only a plurality
of electoral districts. In fact, in a majoritarian system a party may win an
election with only 25 per cent of the popular vote by winning 50 per cent of
the vote in half the districts.

Let’s focus again on the scenario of a moderately shrinking population,
where neither young workers nor pensioners are in a majority and the median
voter is an old worker. To analyze the incentives of parties and the electoral
programmes they converge on, we need to think about the distribution of
age groups across voting districts. Following Persson and Tabellini (2000), it
is easiest to imagine that a country consist merely of three electoral districts
of equal sizes. Winning an election therefore requires winning a plurality in
two districts. Let’s for the sake of simplicity further assume that each party
wins one electoral district for sure, thus focussing electoral competition on

the decisive district.3” This is something we frequently observe in these type

37Note that this is indeed a simplifying assumption within the framework that I have
explicated above. To ensure an equilibrium where both paries focus on the marginal

district, would actually require to assume different average ideological leanings ji** by
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of systems, with U.S.-presidential elections focusing on a handful of swing
states being the prime example.

Let’s first consider the case where each district has the same distribution
of age groups. As a result, each district constitutes a microcosm of the
country as a whole. In this situation, electoral competition leads to the same
pension reform proposals as under proportional representation. Once more,
the group with the highest number of swing voters would be most attractive
for both parties, whose policy programmes would reflect this group’s policy
preferences. Things change, however, if district distribution changes.

In the most extreme case, where each group lives in a separate district
(thus relaxing the equal district size assumption for a moment), the group
that happens to live in the swing district is the one that parties will cater
to in their electoral programmes. If districts have a more mixed make up,
then the group with the highest number of swing voters in the swing district
will decide the election. As a result, parties will tailor their pension policy
accordingly. Therefore, if the young workers are in this comfortable position,
they will be offered an abolition of the PAYG scheme by both parties. Note,
however, that given the low ideological density of the young, this would
require a fairly homogenous swing district with a very large share of young
workers. More likely, therefore, is a scenario where old workers or pensioners
offer the most swing voters in the swing district. Their policy preferences
are then reflected in the electoral programmes. In case thaz old workers
have the most swing voters, direction of a pension reform will, as in the
case of proportional representation, depend on the size of the existing PAYG
system. If, on the other hand, pensioners were decisive in the swing district,
no reform which reduces the PAYG pillar would be offered. In a majoritarian
system, it is therefore entirely possible for parties to cater to the interests of
the pensioners and offer no pension reform that reduces the public system,
even though nationwide old workers may offer more swing votes. As a result,

a situation which leads to reform proposals to shrink the PAYG pillar under

the three age groups. For a formal proof see Persson and Tabellini (1999): 711.
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proportional representation, may under majoritarian elections lead to no
reform programmes at all, or even a rise in the contribution rate to the

existing scheme.

Summary of the Results

This chapter has analyzed the two ingredients of a political economy analysis:
one, formal derivation of voters’ policy preferences based on voters’ first-order
preferences for personal consumption and other public policies; second, the
aggregation of these policy preferences through the electoral process and its
institutional environment. The model and the subsequent reform scenarios
in a probabilistic voting framework have yielded a number of insights that
shall be briefly summarized again here. First of all, young workers prefer
ending the public PAYG scheme in favor of a prefunded system. Retirees, on
the other hand, are in general opposed to any reduction of the existing public
systems. From their perspective, any fiscal imbalance of the pension system
should be remedied by increasing the contribution rate levied on workers.
Finally, preferences of old worker depend on the size of the existing pension
scheme. If it is generous, they are in favor of keeping it. Depending on its
precise size relative to what old workers consider as optimal, they may favor
a reduction in its overall size in favor of more prefunding. If the existing
PAYG system is small, old workers prefer its complete replacement with a
prefunded system of private saving.

If these preferences are aggregated through a direct referendum, then
the prevailing population growth rate is decisive, for it determines which age
group contains the pivotal median voter. If policy preferences are aggregated
within the framework of a representative democracy, then the electoral sys-
tem becomes important. Now, the number of swing voters becomes the deci-
sive variable. Under proportional representation, the group with the highest
number of swing voters will find their policy preferences catered to by the
parties vying for office. This need not be the case under majoritarian elec-

tions. Here the number of swing voters in the swing district becomes crucial.
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Therefore, in certain conditions a pension reform to reduce the PAYG pillar
and increase individual prefunding may be feasible under proportional rep-
resentation but not under majoritarian elections. The latter therefore allows
smaller groups (i.e. groups with fewer politically important swing voters) to
determine policies that parties propose.

Given these insight, it is possible to posit the conditions for three, albeit

crude, policy predictions:

1. A reduction of an existing PAYG pension system is least likely, if there
is very strong negative population growth (i.e. large share of retirees),
the existing public scheme is generous and there is a majoritarian elec-

toral system in place.

2. A partial transition of an existing PAYG pension system is most likely,
if the population is moderately shrinking, the existing public scheme is
generous but higher than old workers would prefer, and if voting takes

place under proportional representation.

3. A complete abolition of an existing PAY G pension system is most likely,
if the population grows strongly, thus making young workers a majority,
and pension policy is decided by referendum; or, alternatively, if the
population is moderately shrinking, the existing public scheme is small,
and voting takes place either under proportional representation or in a

direct referendum.

Note that these predictions depend on the more complicated conditions as
laid out througout this chapter! These predictions are made here for illus-
trative purposes, and because one could argue that brevity is the soul of

wit.






6. THE EMPIRICAL WORLD: NON-EVIDENCE AND
ECONOMETRIC EVIDENCE

6.1 Non-Evidence and the Curse of Limited Data

The empirical predictions about feasibility and direction of pension reform, as
developed in the previous chapter, depend on a number of crucial variables:
the population growth rate, size of the existing system, ideological density
of different age groups, and the electoral rules that exist in a country. Un-
fortunately, econometric testing of the influence of these different factors on
pension reform turns out to be elusive. While one may point at ideological
density as a very hard to measure concept, the actual culprit is the limited
number of observations that would be available for such an exercise. Ideally,
using time-series cross-sectional data would be optimal, since quite a num-
ber of the Western democracies that have been analyzed in this dissertation
carried out several pension reform over the last three decades.

Using longitudinal data, however, would only make sense, if we had suf-
ficient amount of variation in all independent variables of interest. Unfor-
tunately, electoral systems have been constant in most countries under in-
vestigation (with Italy’s recent electoral reform of 2005 being one of the few
exceptions). A constant (or nearly constant) independent variable would,
of course, correlate (almost) perfectly with the fixed effects in a time-series
cross section model, thus making the effect of this variable indistinguishable
from other country characteristics that are meant to be captured by the fixed
effects parameters (Plimper et al. (2005); Choi (2013)). Even if the electoral
variable offered some time variation for some countries, the problem remains

that a slow changing independent variable still determines the time rate at



6. The Empirical World: Non-Evidence and Econometric Evidence 154

which observations can be sensibly related (Kittel (2008)). If it changed only
once in a decade, then having yearly observation for all other variables will
not be of much use. As a result, the only possible route would be to abandon
time-series cross-sectional data and go with a vanilla cross-section estima-
tion. This is, however, where the small-N-problem rears its ugly head. Since
we are dealing with less then 30 countries here, such an estimation would be
rather dubious.

As a result of these obstacles, this dissertation will not attempt to test the
predictions for pension reform empirically. One could of course try to engage
in a number of thorough comparative case studies that go beyond anecdotal
evidence.! This, however, would open another can of methodological worms
and, in addition, would also be beyond the scope of this thesis.

All is not lost though. It is possible to statistically test the hypotheses de-
rived from the model in chapter 5.2. The model explicitly derived the factors
that are predicted to influence individual pension reform preferences, which
in turn are crucial for predicting pension reform under different electoral

institutions. The hypotheses are:

Hypothesis 6.1.1. Preferences for sustaining a big public pension system

increase with age.

Hypothesis 6.1.2. Policy preferences of old workers depend on population

growth, and on the size of the existing pension scheme.

Tt is easy to think of confirming cases, such as the Rieser-Reform in Germany (moder-
ately shrinking population, mixed electoral system though). Also, one could mention
the United States and the failed reform proposal by the Bush administration in 2005,
which proposed to reduce the size of the PAYG system by partial transition to prefund-
ing (a.k.a. personal retirement accounts). Here we have a country with a majoritarian
electoral system, and a vital swing state, Florida, with a very large population of re-
tirees. Of course, confirming evidence (i.e., verification) is insufficient as a standard for
the testing of scientific theories (Popper (1935)).
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6.2 'Testing the Model Predictions about Pension Policy

Preferences: A Look at Cross-National Survey Data

6.2.1 Existing Empirical Studies

Unfortunately, the number of empirical studies in the political economy re-
search tradition that actually test the determinants of pension policy prefer-
ences in general is limited. However, there are a few that relate to the first
hypothesis and the impact individual age may play. Some have analyzed
this issue at the aggregate level. Breyer and Craig (1997), for instance, find
that median voter age is positively associated with pension system size in a
panel of OECD countries. Profeta (2002a) looks at a large cross-section of
countries and finds that both system size and length of retirement increase
with the share of the elderly in the population.

Of course, macro-level data only shed light on aggregate outcomes and
are therefore too coarse to allow inferences about individual preferences. It
cannot rule out the possibility that in older societies people of all ages prefer
bigger pensions systems. Micro-level data are therefore clearly preferable.
Boeri et al. (2001) use survey data and find that being old (above 54) in-
creases the odds of being in favor of staying within a public PAYG system.
Unfortunately, this study covers only 4 European countries and does not di-
rectly address the question of overall pension system generosity. In contrast,
a study by van der Heijden et al. (1997) stands out because in line with stan-
dard OLG models, it analyzes age by distinguishing between young, middle-
aged and old individuals. However, these authors are mainly interested in
examining individual intergenerational altruism. They look at a survey data
collected for the Netherlands and find that young and middle-aged individ-
uals seem more altruistic than old people.

Some more empirical research has been conducted by sociologists. Many
of these studies, however, are rather broad investigations of individuals’ atti-
tudes towards welfare state policies (e.g., Blekesaune and Quadagno (2003))

that use age only as a control variable without providing much theoretical
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grounding. The overall evidence has been rather mixed, casting doubt on a
specific age effect. Only more recently, two papers have explicitly analyzed
the impact of population aging on preference formation. While Busemeyer
et al. (2009) analyze cross-national ISSP survey data from 1996, Wilkoszewski
(2009) looks at surveys from Germany. Both find strong age effects for dif-
ferent kinds of intergenerational spending programmes. However, neither of
these papers’ empirical tests are grounded in formal political economy models

of preference formation.

6.2.2 Data and Estimation

The two hypotheses of the model are being tested using a cross-national
survey conducted by the International Social Survey Programme (ISSP)? in
2006/2007. The name of the data set is “Role of Government IV” and it
comprises 35 industrialized countries. Since OECD pension data was not
available for all of them, data from 21 countries® were finally used in the
empirical analysis.

There are two dependent variables that try to capture preferences for
pension system size.* These, while being originally ordinal, are recoded into
dummy variables that are based on several survey questions. The first one
indicates whether respondents would prefer the government to spend less on
pensions. It’s based on question Q6f in the ISSP data set, where answers
range from “much more” to “much less”.® The second dummy variable
indicates whether an individual agrees that taxes for low, middle and high
income earners are too high (Q12a-c). Answers range from “strongly agree”

to “strongly disagree”.® Given the budget constraint of the model above,

2For more information see http://www.issp.org/index.shtm.

3 Australia, Canada, Czech Republic, Denmark, Finland, France, Germany, Hungary, Ire-
land, Japan, South Korea, Netherlands, New Zealand, Norway, Poland, Portugal, Spain,
Sweden, Switzerland, UK, USA

4Definitions and sources of variables can be found in appendix D.1.
5The dummy is coded “1” if a respondent were of the opinion that government should

spend much less, less or the same on retirement.
5The dummy is coded “1” if a respondent thinks that taxes are much too high or too high.
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preferences for taxes 7 and pensions x should be consistent. In other words,
people who prefer a higher public PAYG scheme should also be more prone
to say that taxes are not too high. Note that given the phrasing of the
questions, preferences for certain levels of contributions or pension spending
are also preferences over pension reform. If a person favors less spending,
then he or she also prefers a reduction in the size of the public pension pillar.

Turning to the independent variables, I am, of course, mainly interested
in the impact of a respondent’s age as well as the prevailing population
growth rate and the size of the existing public pension in a country on policy
preferences. The variable “age”, which measures the self-proclaimed age of
a person, seems to be the natural choice. However, there are some pitfalls.
In many countries, age and labor market status are not perfectly correlated.
Some people retire very early, others continue working well beyond the age
of 65. In addition, retirement ages differ across countries. To get around
these difficulties and in order to stay true to the structure and theoretical
reasoning of the model, three dummy variables have been created: “young
worker” indicates if a person is in the labor market” and of the age 40 or
younger; “old worker” is assigned to those that are inside the labor market
and above the age of 40; finally the status “retiree” is assigned to people that
are officially retired.

As for the other two important factors, first, the population growth rate
“n”, which is the estimated average for the years 2005-2010 in a given county,
should reflect public perceptions about population aging. Second, the gen-
erosity of the existing pension system “()” is also being considered. To that
end, let’s slightly change the definition of a generous pension system to make
it more compatible with the empirical data. The countries in the sample
fall into two groups of almost identical size: those where the replacement

rate exceeds 50 % of working income and those where it remains below that

"This includes everybody who is employed, unemployed and in college or vocational train-
ing. People considering themselves outside the labor force, helping family members, on

housewife,-man duties or being disabled have been dropped from the data set.
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threshold. Hence, 2" > w-(12—7—). In other words a generous system offers a
pension that is at least half the working income. Hence, a country has a
generous scheme, {2 = h, if the pension system’s gross replacement rate for a
median earner is above 50 per cent, otherwise €2 = [. Both of these factors,
n and €2, should shape individual considerations regarding the optimality of
public pensions and private savings.

Finally, a number of control variables are being introduced into the vari-
ous specifications. First and foremost, “income” captures, unsurprisingly, a
person’s income. Since income in the ISSP data is measured in national cur-
rencies, | follow Corneo and Gruner (2002) in standardizing it by calculating
In(%), where y; stands for an individual’s income. This variable is important
because it not only captures important economic differences between the re-
spondents, but it also is a proxy for private saving.® Additional controls are:
“male”, which indicates whether a respondent is a male or female; “education
yrs”, which captures a person’s years in school; and finally, ”household size”,
which counts the number of persons living in a household together with the
respondent.

The estimation approach is to fit the following latent variable model using

a logistic regression
yr = o+ Bx; + 7z + 0wk + € (6.1)

where x; represents the age-related variables (for person i), z; is a vector of
controls, wy represents a country dummy (for country k), and e is the error

term, where Var(e) = 72/3. The latent variable y; is linked to the observed

1 4f yr>0
0 4 y;<0

binary variable y; by

8Unfortunately, the survey does not cover questions on private savings. But it is well
known that private saving increases with income, thus making the income variable a

suitable proxy.
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6.2.3 Results

Table 6.1 presents the results with respect to the impact of age on prefer-
ences for pension system size. The estimations were conducted for the whole
sample as well as for two sub-samples, containing either only countries with
generous pension schemes or only those with small systems. Comparing the
results for the left and right-hand sides of the table reveals that they are
consistent for the most part. Respondents who feel that pension spending
should not be lowered were also more likely to oppose the view that taxes
are too high. As expected, increasing age reduces the likelihood that a per-
son would prefer lower public pension expenditures. Similarly, the older a
person, the less likely he or she is to view taxes as being too high. Hence,
the basic theoretical argument about the impact of age on preferences seems
to be strongly confirmed. Note also that increasing income (and thus higher
private saving) increases the odds that a person prefers less pension spending
and lower taxation.

Looking at our three model generations in detail further refines these
findings. Taking young workers as the reference category, we see that the
coefficients for old workers and retirees have the expected negative signs and
are highly significant. Both groups are far more likely to support a given
level of taxation and higher public pensions than young workers. The model
implies that while both of these generations prefer a bigger system than the
young, pensioners should favor a scheme that is always bigger than what
old workers prefer. Comparing coefficient sizes gives us some probabilistic
evidence for that. In percentage terms, the odds of an old worker to favor a
smaller pensions system are 30% lower than for a young worker, while for a
retiree the odds are even more than 40% lower. This also implies that these
two groups are much more likely to oppose a reform that reduces the size of
the public pillar.

Turning next to the two sub-samples, I investigate the prediction of the
model that preferences of old workers may depend on the size of the exist-

ing pension scheme. And indeed, coefficient sizes and significance levels are



Tab. 6.1: Logit results for the impact of age on preferences for smaller public pensions system

(1) 2) 3) @ 6) ©) ) (8)
Dep. Var Gov. should spend less on pensions Taxes are too high
Sample full full Q=h Q=1 full full Q=h Q=1
age -0.0123%** -0.0108%**
(0.00349) (0.00172)
old worker -0.357%%* -0.479%** -0.242%* -0.190%** -0.259%** -0.145%
(0.0896) (0.110) (0.132) (0.0533) (0.0544) (0.0743)
retiree -0.517%%* -0.779%** -0.287 -0.408%** -0.403%** -0.442%%*
(0.135) (0.167) (0.177) (0.0813) (0.145) (0.0960)
male 0.169%** 0.160%** 0.304%** 0.0290 0.0973 0.0854 0.153 0.0290
(0.0552) (0.0557) (0.0781) (0.0561) (0.0655) (0.0670) (0.118) (0.0748)
income 0.310%** 0.316%** 0.182%* 0.443%%* 0.149* 0.142%* 0.376%** -0.0172
(0.0502) (0.0538) (0.0750) (0.0359) (0.0791) (0.0799) (0.131) (0.0758)
education yrs 0.00655** 0.00715%* 0.00545 0.00951** -0.00352 -0.00243 0.000637 -0.0125%*
(0.00288) (0.00285) (0.00341) (0.00382) (0.00293) (0.00307) (0.00326) (0.00671)
household size 0.00852 0.0161 0.0558** -0.0168 0.00219 0.0137 -0.0539** 0.0646%**
(0.0188) (0.0190) (0.0275) (0.0175) (0.0236) (0.0239) (0.0258) (0.0207)
country dummies (o) (o) (-r) (o) (o) (o) (o) (.r)
Obs. 20245 20292 10633 9659 20245 20292 10633 9659
LR 2911.937*** 2929 597***  1763.219%**  895.704*** | 1078.559***  1068.907***  515.545%**  515.641%**
R? 0.202 0.203 0.232 0.133 0.151 0.149 0.167 0.126

Notes: Robust Standard errors in parentheses clustered by country. R2 is McKelvey and Zavoina’s R2. Q = h includes: Denmark, Finland, Hungary, South

Korea, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland. Q = [ includes: Australia, Canada, Czech Republic, France, Germany, Ireland, Japan, New

Zealand, Poland, UK, USA.
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clearly lower for small pension systems.® Comparing coefficients and calcu-
lating the odds in percentage terms, it emerges that with respect to pension
spending, an old worker in a small system is 17 % less likely to oppose cuts
than an old worker living under a generous scheme. This conforms with
a scenario like the one depicted in figure 5.1, where an old worker prefers a
much bigger system than a young worker under a generous scheme, but is op-
posed to public pensions in a small system. As a result, they are more likely
to oppose fundamental pension reform involving retrenchment in a generous
pension system.

This gives a first indication that old workers’ preferences may indeed be
a function of system size. But as the model showed, the impact should also
be dependent on the population growth rate. For positive growth rates, old
workers’ preferences should be more aligned with pensioners as they will
tend to prefer a high contribution rate and thus a big system. For negative
population growth, on the other hand, their preferences will be closer to those
of young workers, favoring a significantly smaller pension system (or even
no public scheme at all). These predictions are confirmed by the empirical
results explicated in table 6.2. In countries with a positive population growth
rate (not distinguishing between big and small pension systems in the first
two specifications) both old workers and retirees are significantly less likely
to favor a reduction in the size of the public pension scheme. However, in
countries with negative population growth, there is no statistically significant
difference between young and old workers’ preferences.

Finally, specification 3 in table 6.2 shows that in generous systems with
rapidly aging societies, old workers are no different from young workers in
favoring less pension spending. This finding is ambiguous because it does
not allow a clear evaluation of one of the model’s implications. The model

predicts that under a generous system, old workers are against a complete

9Interestingly, a similar effect can be discerned for retirees with respect to the pension

spending variable. However, with respect to taxation, system size does not seem to
matter for pensioners. Clearly, the theoretical model supports the latter finding, but is
at odds with the former.
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Tab. 6.2: Logit results for the impact of age on preferences with different popu-

lation growth rates

ey 2) ®3) (4)

Dep. Var Gov. should spend less on pensions
Sample Q=h,l Q=nh,l Q=h Q=h
pop. growth n>0 n <0 n <0 n>0
old worker -0.417%%* -0.00103 -0.430 -0.481%**
(0.0910) (0.262) (0.320) (0.121)
retiree -0.476%** -0.647* -1.489%** -0.667***
(0.148) (0.378) (0.354) (0.167)
male 0.162%** 0.155 0.556%** 0.268***
(0.0608) (0.151) (0.0982) (0.0828)
income 0.330%** 0.292%* -0.0171 0.219%*
(0.0593) (0.141) (0.0621) (0.0889)
education yrs 0.00904** 0.00351 0.000340 0.00680
(0.00407) (0.00330) (0.000700) (0.00447)
household size 0.0292 -0.0520%* -0.0228 0.0640**
(0.0205) (0.0284) (0.0395) (0.0312)
country dummies (-r) (.r) (.r) (-r)
Observations 16596 3696 1821 8812
LR 2196.051***  714.730%**  158.612***  1285.242%**
R? 0.180 0.273 0.199 0.194

Notes: Robust Standard errors in parentheses clustered by country. R? is McKelvey and Zavoina’s
R2?2. Q = h includes: Denmark, Finland, Hungary, South Korea, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland. € = [ includes: Australia, Canada, Czech Republic, France, Germany, Ireland,
Japan, New Zealand, Poland, UK, USA.

abolition of the public pension system but may either favor a reduction in
size or no reduction at all. The fact that the estimate finds no statistically
significant difference between young and old workers, could therefore either
mean that old workers do prefer an abolition of the public system to the
same extend as young workers, thus falsifying the model’s prediction. Or
it could mean that old workers prefer to keep the public pillar but find it’s
current size too large, thus confirming the model’s prediction. Since the de-
pendent variable only asks about pension spending and not about a complete

replacement of the public old-age scheme with a private prefunding system,
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it cannot discriminate between these two possible preferences of old workers.

Under positive population growth (column (4)), on the other hand, old
worker side with pensioners and are thus more likely to support a high spend-
ing regime. Retirees, however, are much more prone to oppose pension cuts
no matter what the existing scheme is or how fast a society is aging. These
findings, again, conform with the predictions of the model and are illustrated
in figure 5.2. To couch it in terms of pension reform, retirees will always op-
pose a reform involving a reduction in the public pillar. Old workers’ support
for reform, on the other hand, will depend on population growth and the size
of the existing system.

In sum, the main implications of the model are tentatively confirmed by
the data. In general, age is positively associated with preferences for more
pension spending and higher taxation. Retirees are much more likely to fa-
vor large pension systems than young workers. As predicted by the model,
old workers’ preferences are more likely to be aligned with the interests of
pensioners in countries with generous public schemes and, regardless of the
existing size, when population growth is positive. In countries with neg-
ative population growth rates, the odds are much higher that old workers
join young workers in preferring a smaller pension system. Note that these
findings turn out to be fairly robust. Using the dependent variables in their
original ordinal form and fitting an ordered logit regression does not change
the results qualitatively'?; neither does using probit estimation instead of
logit.

The empirical analysis presented here is far from fully conclusive, of
course. A more convincing empirical test would take the temporal dynamics
of changes in public pension systems and population aging into account.
Thus, empirical tests should ideally employ also time-series cross-section
data. This would allow to exploit the information from changing popula-
tion growth rates or pension system sizes. Collecting and analyzing such

long-run data would be a fruitful enterprise.

10Results of an ordered logit estimation can be found in appendix D.2.






7. GRAND FINALE: SUMMARY AND CONCLUDING
REMARKS

The basic premise of this this dissertation has been that population aging
puts public PAYG pension systems under heavy strain in Western democra-
cies. Given these common pressures, observing a lot of cross-country varia-
tion in the feasibility and direction of pension reform presents an empirical
puzzle that demands theoretical explanation. In the research tradition of
modern political economy, this thesis attempted to offer a (albeit partial)
theoretical analysis by focusing on voters’ policy preferences and the way in
which these preferences are aggregated through domestic electoral institu-
tions. Considering economic incentives of individuals and political incentives
of political actors (a.k.a. political parties) was at the heart of the analysis.
The discussion proceeded in four steps. First, the premise that popula-
tion aging has severe economic consequences and strains pension systems was
empirically fleshed out by reviewing existing demographic and economic long
term projections. Second, I reviewed the existing formal political economy
literature on the existence and size of public pension systems, thereby also
introducing the concept of overlapping-generation models and explaining the
necessary notation. This review showed that pension systems can only be
understood by looking at the politics involved. This chapter also highlighted
the fact that, so far, the role of different types of electoral institutions has
not been sufficiently analyzed in the literature. The third step was to clar-
ify what I mean by ’pension reform’. It turned out that regardless of the
details of a change in an existing pension scheme, it is always a redistribu-
tional move that involves winners and losers. As a result, discussions about

whether to completely replace a PAYG system with a prefunded scheme are
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often misleading. Neither of these two systems Pareto-dominates the other.
Transition from one to the other is always redistributional and both types of
schemes can be reformed to deal with aging processes.!

Finally, the fourth step was to develop a three-period OLG model to de-
rive policy preferences of individuals with respect to a public pension scheme,
taking the preferences for expenditures on other policy goods into account.
The results of the model are that, (1), preferences for a big public PAYG
system increase with age; and, (2), older workers policy preferences depend
on population growth and on the size of the existing pension scheme. Based
on these results, I then proceeded to examine the political process of prefer-
ence aggregation. It turned out that in a direct democracy, the age of the
median voter is key. If the median was a young worker, the public scheme
would be completely replaced by a prefunded system of individual saving.
If retirees were in a majority, the PAYG scheme would be preserved and
any fiscal imbalance in the system would be resolved through changes in the
contribution rate. Finally, if the median voter was an old worker, then the
PAYG system would be preserved in case it is generous in its benefits. If it
only provided small old-age benefits, then it would be abolished in favor of
a prefunded scheme.

These result were then compared to those in a representative democracy,
where elections are conducted in a majoritarian or proportional system. This
was done in the framework of a probabilistic voting model. It was shown that
under these electoral conditions, the median voter is no longer necessarily piv-
otal. Important is rather the number of swing voters an age group contains.
In a system of proportional representation, expected reform scenarios are
somewhat similar to the case of direct democracy. However, retirees have a
higher chance to find their policy preferences being implemented, even if they

don’t have a majority in numbers. This could happen in case they are ide-

!This is not to say that there couldn’t be additional arguments that justify a certain type
of policy change. Transition to a prefunded scheme could still be justified on the grounds
of it having beneficial macroeconomic effects or a partial transition may be beneficial due

to increased diversification of pension income.
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ologically much more homogenous than old workers. This implies that they
would have the most swing voters, which would determine parties pension
policy programmes. It was then shown that, in contrast, under majoritarian
elections the number of swing voters in the swing district becomes crucial.
Therefore, in certain conditions a pension reform that reduces the PAYG pil-
lar and increases individual prefunding may be feasible under proportional
representation but not under majoritarian elections. This could happen if
old workers have more swing voters than retirees nationwide, but do have
fewer in the decisive swing district.

Given these theoretical results, I finally ventured on the thin ice of gross

simplification to come up with three broad predictions:

1. A reduction of an existing PAYG pension system is least likely, if there
is very strong negative population growth (i.e. large share of retirees),
the existing public scheme is generous and there is a majoritarian elec-

toral system in place.

2. A partial transition of an existing PAYG pension system is most likely,
if the population is moderately shrinking, the existing public scheme is
generous but higher than old workers would prefer, and if voting takes

place under proportional representation.

3. A complete abolition of an existing PAY G pension system is most likely,
if the population grows strongly, thus making young workers a majority,
and pension policy is decided by referendum; or, alternatively, if the
population is moderately shrinking, the existing public scheme is small,
and voting takes place either under proportional representation or in a

direct referendum.

While data limitations prevented a thorough econometric test of these re-
form predictions, it was possible to test the two hypotheses about individual
policy preferences. Logit and ordered-logit analyses of cross-national survey
data of 21 countries showed that, as predicted by the model, age is positively

associated with preferences for a bigger public pension system. As predicted
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by the model, old workers’ preferences are more likely to be aligned with
the interests of pensioners in countries with generous public schemes and,
regardless of the existing size, when population growth is positive. In coun-
tries with negative population growth rates, the odds are much higher that
old workers join young workers in preferring a smaller pension system. With
respect to pension reform, these results suggest that retirees are the most
likely to oppose cuts in public pensions, whereas young workers are the most
likely to favor such changes. The attitude of old workers ultimately depends
on the degree of population aging and the size of the existing pension system.
As a result, the main implications of the model were tentatively confirmed
by the data.

Note that these predictions and estimates do not rule out the possibility
that other factors such as intergenerational altruism may play an important
role. Given the nature of the questions underlying the dependent variables,
the survey data could not discern whether young workers would really favor a
complete abolition of the public pension system or just a reduction. Similarly,
feelings of intergenerational fairness may prevent pensioners from demanding
the maximum system size predicted by the model. The empirical analysis
could only provide probabilistic evidence. This evidence, however, seems to
confirm the qualitative ordering of preferences proposed by the model and
highlights the conditions under which the preferences of some age groups
may change.

Taking a step back and looking at this dissertation’s overall aim of ex-
plaining pension reform, it becomes clear a lot of more work needs to be
done. Looking at voters’ preferences, electoral institutions and the resulting
political incentives of parties in a representative democracy is only the be-
ginning. Ideally, one would like to also incorporate post electoral politics in
models of legislative bargaining. One needs also to be humble enough, how-
ever, to recognize that even with such a more complete model, it would still
be hard to really provide a complete theoretical account of domestic pension

reform. Many idiosyncratic, country-specific conditions stand in the way of
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developing satisfying parsimonious models.

On the empirical front, things are not any easier. As chapter 6.1 has ar-
gued, a comprehensive econometric analysis of the factors that may explain
pension reform is, at the current stage, hard to conduct if some of the inde-
pendent variables are constant or change only very rarely. On a positive note,
however, the econometric tests in this dissertation do indicate that rational
choice models can indeed tell us quite a bit about individual preferences.
They also allow researcher to identify the conditions under which preferences
may vary.

Finally, after digesting this dissertation, one may query whether we should
expect more pension reforms in Western democracies (and thus more data
points for the empirical researcher). Due to the onset of the global financial
and economic crisis in 2008, pension policy has currently dropped somewhat
down the agenda in the publics’ and policy makers’ minds compared to the
time around the turn of the millennium. However, since population aging
is a continuing trend in Western democracies, attention will soon very likely
return to this issue. Once the more short term issues of economic and finan-
cial stabilization have been dealt with, the issue of long term stabilization
of public pension system will move further atop national political agendas
again, especially in countries which have not really dealt with this issue in
the past and have suffered from high fiscal deficits after the begin of the
financial crisis. Whether a budgetary crisis is conducive to pension reform
is, however, far from clear. One could argue that big pension reforms are
only possible in situations of fiscal health, especially if the reform involves
a debt-financed partial or full transition to prefunding.? But whether the
recent economic upheavals will speed up or slow down the process of ad-
justment of national systems of old-age provision and whether parametric or

non-parametric reforms will become more likely remains to be seen. What is

2This idea was clearly embraced by Eichengreen and Wyplosz (1998) when they criticized
that the Eurozone’s fiscal criteria, as enshrined in the Stability and Growth Pact, are too
strict because they could prevent any pension reform that needed debt financing of the

transition burden.
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safe to say, though, is that it will remain a strongly contested political issue
that political parties and candidates alike will tread carefully, if they want to
be successful at the polls. As a result, it is and will be susceptible to political

economy analysis.



APPENDIX



A. POLITICAL ECONOMY THEORIES OF PENSION
SYSTEMS

A.1 Formalization of the Browning Model, Chapter 3.1.1

The young workers’ optimization problem

maw ’T)Uf? = uled] + ufera] 4 ufeyo] (A.1)
s.t.

¢ = w-(1—7)—s¢ (A.2)

1 = w-(1—Te41) — St41 (A.3)

Cior = Typo+ (1 +7)2 504+ (1 +7) s (A4)

e = (14+n)? w-n+1+n)w-n (A.5)

S¢y8011 > 0 (A.6)

w=T1 > 0 (A7)

Inserting (A.2)-(A.5) into (A.1) and using the Kuhn-Tucker-Theorem because
(A.6) and (A.7) are non-binding, we can establish the first-order conditions
(FOC):
a_Uty ! _ _ 2 2
s, = —wlv@=7)—sd+ {1 +7)" wpsfw- - (L+0)"+ (1 +n) +
t
(1+T)2'St+(1+7‘)'8t+1] SO

(if st > 0, then ou =0) (A.8)
8St
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8i(f1 = —uj (w1 —7) = sep1] + (L +7) - Upofw 7 ((1+n)2+ (1+n)
+(1+7r)2 s 4+ (1 +7) 541 <0
(if s¢41 > 0, then D5 =0) (A.9)
P~ ) o)~ w0 7) )

w- ((1+n)* + (1+n)) - upolw- 7 - (14 n)? + (1 +n))
—|—(1—|—r)2-st+(1+r)-st+1]§0

(if > 0, then g—g =0) (A.10)

Substituting A.8 and A.9 into A.10 and rearranging yields the condition for
T to be positive:

w- ((1+n)*+ (1 +n) - upyow-7 - (1+n)*+(1+n)) +
(147)% 804 (147) - 5141]

Y

(1472w upofw-m - (L+1)* + (1 +n))+
(1+ 7’)2 cse+ (1 47) - sip1]+
(+7) - w-upyolw-7- (L+n)* + (1+n)+
(L+7)% sp4+ (1+7) - s041]

(A.11)

Dividing both sides of the inequality A.11 by (w - uj,[.]) simplifies it to

A+n)2+0+n)>Q+r)2+1+7) (A.12)
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The old workers’ optimization problem

7(7;&373_3) Ul = uled + ulepsa] (A.13)

s.t.
¢ = w-(1—m)—s (A.14)
cir1 = T+ A+ s+ (1 47) s (A.15)
2 = (1+n)? w-n+0+n) w-n (A.16)
st > 0 (A.17)
7w > 0 (A.18)

(A.19)

The FOC are:
oy , , 2
s, = tlw (L= =sd 4 () wgfwen - (LEn)7+ (14 n)) +
(1472 51 +(1+7)-5]<0
: oUu
(if st > 0, thena—St—O)
aa[{_t = —w-u;[w-(1—7')—st]—|—w-((1+n)2+(1+n)).

wp g fwe - (L4n)? 4+ (L+n) + (1 +7)* s+ (1+7) 5] <0

(if T > 0, then 88—:{ =0)

(A.20)

Substituting A.19 and A.20 into each other results in the following condition:

w- (1+n)+ 1 4n) - upy[w - (1+n)*+(1+n)+
(1—|—’r’)2'8t_1—|—(1—|—7")'8t]

(1—1—7‘)-w-uiﬂ[w-n-((1—|—n)2+(1—|—n))+(1+r)2'st_l—l—(l—l—r)'st]

Y

(A.21)

Dividing both sides of the inequality A.21 by (w - u;,[.]) simplifies it to

(14+n)?+14+n)>1+7)

(A.22)
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A.2 Solution of the model with altruism, chapter 3.1.3

The optimization problem of a representative worker

@gf) U = a-In(d)+B-In(c)+p-In(cy) (A.23)
s.t.

¢ = w-(l-7)—s (A.24)

Gy = T+ (1+7) s (A.25)

¢ = x+(1+7r) s (A.26)

Tpoper = (1+n) 7 401w (A.27)

Sty St+1 = 0 (A.28)

Tt Te+1 = 0 (A.29)

Inserting (A.24)-(A.27) into (A.23) and using the Kuhn-Tucker-Theorem be-
cause (A.33) and (A.29) are non-binding, we can establish the FOC:

ovy o' n (I+7)-p <0

8St w-(l—n)—st (1+n)-w-7't+1+(1+7’)-3t_

(if st > 0, then ou =0) (A.30)
aSt

%:_ w -« N (I+n)-B-w <0

oy w-1-—mn)—s; (Q4+n)-w-r+(14+7r) s

(if 7+ > 0, then ou =0) (A.31)
8’7’15

Solving this system of equations for the optimal contribution rate, 77", yields

L Q) +r)w B4+ 1+n)?Brw g — (L4 r) (a4 p) - 51
= 1+n)(1+r)(a+B+p) - w (A-32)

To find the condition under which 7 remains positive even if the pension
system is abolished in the next period, we have to set 741 = 0 in (A.32).

This produces
B (L+n)a+p) s
a+B+p (A+n)(a+B+p) - w

(A.33)

T =
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which is equivalent to

AL (5 ) R (e | CR DTS
Tt_(1+n)(04+5+p)-w I+n)a+B+p)  w (A.34)

Hence the condition for 7; > 0 if 7,,1 = 0 can be written as

@17 (I4+n)-w>04+7r) s (A.35)

A.3 Solution of the representative democracy model, Chapter
3.2.2

The economic optimization problem is

maz Uy = ule]] + p - ulciiq] (A.36)
S.t.

¢ = w-(l-7)-s (A.37)

1 = (L+n) mp-w+ (1+7) -5 (A.38)

s =2 0 (A.39)

T >0 (A.40)

Inserting (A.37)and(A.38) into (A.36) and using the Kuhn-Tucker-Theorem
because (A.39) and (A.40) are non-binding, we can establish the FOC:

U,

a—st =—vu'fw-(1—7)—sg]+ (1 +7r) - p-d[(1+n) 74w+ (1+7)s) <0
t

(if st > 0, then 00 _ 0) (A.41)

8St
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Solving with respect to (1 4 r) gives

wlw- (1 —71) — 8¢

W) = T ) o w ¥ (L5 5

(A.42)

Note that multiplying both sides of this equation with p - «/[(1 + n) - 741 -

w+ (1 +7r) - s¢] rearranges it to

Ww-1—7)—s]=0+7r) - p-u[(1+n) 741w+ (1+7)- s (A.43)

The government function is

Wi =¢-ule’, ] + (1 = ¢) - ulef] (A.44)

Inserting (A.37) and (A.38) expands the government function to

Wi = ¢-(ufw-(1—7) = s +p-uf(l+n) 7ep1-w+ (1 +7) - 5)
+(1—¢) - u[(l+n) 7 -w+ (147r)- si1] (A.45)

If we assume that the government’s decision is non-binding and thus re-
versible, so that 7, # 741 and, given uncertainty, 7,41 = 0, (A.45) reduces
to

Wi = ¢ (uw-(1—7)—s]+p-ul(1+7)-s])
+(1—=9¢) - u[(l4+n) 7 -w+ (1+7r)- s4_1] (A.46)

Maximizing this function with respect to 7 yields the following FOC:

O~ (w1 0) 010 +m) 7w (14 )]
Tt
—w-¢-ufw-(1—7)—s5]<0
(if 7+ > 0, then 90 =0) (A.47)

87} a
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Given equation (A.43), we can re-write (A.47) accordingly. Rearranging and

simplifying thus gives

- (1+7r)-p-d[(14+n) 7r1-w+ (1+7)- s
(I4+n)-W[(14+n) 7w+ (1+7)si—1]

1-¢> (A.48)

Rearranging the FOC in (A.47), we derive the government’s optimal contri-

bution level

= ¢-u'w- (1—7)— s
1+n_(1—¢)-u/[(l—l—n).w.7t+(1_|_7,)'8t_1] (A.49)

A.4 Solution of the probabilistic voting model, Chapter 3.2.3

The old’s optimization problem is

(malm)U[[cT,lT] = ¢ +¢"-log(l") (A.50)
cpoli
s.t.
g = w-1—-v)A-0)+n+1/ (A.51)

Differentiating with respect to [ yields the following FOC:

81/15 (,Dr
— 1—)+ 2 = A.52

Solving for lj and then solving for c; gives the optimal choices of the old
regarding [} and c}:
ro_ "
A e (A.53)
G = w-1-v) =+ +T] (A.54)
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The young’s optimization problem is

e Ul 1] = ¢ + " - log(I") + B - log(I}) +
Cp ol

p-(cthy + @i - log(liy)) (A.55)
s.t.

' +p-cty =w- (=) =1)+ 7 + T +
pe(w-(1—viy) + 7y +Ti) (A.56)

Differentiating with respect to [} yields the following FOC:

aly v

=—w-(1-v")+ =0 (A.57)

Solving for [} and then solving for ¢}’ gives the optimal choices of the workers
regarding (" and ¢}’

©r
w_ Pt A.
l w-(1—vp) (A.58)

e = w-1-vP)— +1°+T¢ +
pr(w-(1—viy) — + 7 + 1) —p- i (A.59)

Given the budget constraint of the intragenerational transfer, 7% = % - w -

(1= =vi-w— Ii—f@ , the indirect utility functions of workers and pensioners

respectively can be obtained by plugging (A.53) and (A.54) into (A.51), as
well as (A.58) and (A.59) into (A.55):

Vi -t
T (1= = " T T 7
Vi w-(L=v))—pp+7 + (" w (1_V[))
ey log(pr) — By - log(w) — By - log(1 — 1) (A.60)
v oW
VP = e (L= ) — gl (7w —
Yt

By - log(pr) — ¢y - log(w) — ¢ - log(1 —vy) +
V#}f‘l ' QO%U-Fl)
(1—v1)

eih1 - log(witr) — @it - log(w) — @iy - log(1 — v 4) (A.61)

pw- (1 —viy) — i + 78 + (v w—
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The optimization problem of party j, where j € {L, R} is:

maz 2 () d (Vi) = Vi) (A.62)
st
o= (14+n") 4+ 10+nY) o (L+n") ) ((L+n") 7)) =0
T o= viwe (1 1) = — :_‘5 (A.63)

Differentiating with respect to 7, and 7" returns the FOCs. For the sake of
completeness I also list FOCs of the second group of choice variables v}, v},

although they are not relevant for the explication in the text.

a‘/t?d _ r T o Vgcpg _

ar (1+n")-d" -( 7(1_1/{)2)_0 (A.64)
vy . I L e
v (1 +n%)-d (1—1/2” T (1_#1,)2)_0 (A.65)
a‘/;fr T T T T w w

B = 14+n")-d—=X-(1+n")+a-1+n")-1+n")-7")=0

t

(A.66)

8‘/;1} w w w T w T
e (I+n”)-d”—=X-(14+n")4+a-14+n")-(1+n”)-77)=0

t

(A.67)

where \ denotes the Lagrangian.
To show that retirees get a positive intergenerational transfer from workers
(i.e. 7/ < 0and 7/ > 0), we rearrange and reduce (A.66) and (A.67):

d =
v =

(1—a- 2 (1+n") (A.68)

A -
A-(1—a-77-(1+(1+n")) (A.69)

Given the assumption that the pensioners are more homogenous (i.e. more
single-minded) so that d” > d", it must follow from the above conditions
that

dr l—a- -7 (14 n%)

a _ Al
& T—am-arasny Y (4.70)
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For this to be the case, the term (a - 7" - (1 + n")) needs to be negative.
Since a and (1 +n") are both assumed to be positive, 7} has to be negative,
that is, inter-generational transfers to the workers are negative. As inter-
generational transfers are zero-sum, any losses by one group are the gains of
the other. Hence, 7 - 77 < 0. As result, 77" must be positive and therefore
condition (A.70) is fulfilled.



B. PENSION PREFERENCES AND REFORM - AN
POLITICAL-ECONOMY MODEL

B.1 Solution of the Political Economy Model, Chapter 5.2

B.1.1 Economic decisions in the general form model

A representative young individual faces the following optimization problem:

(sTgfl Uti(ch Cir1sCer2) = wles +7Y gl +p-uppafcr +9° 9] +
P - upalerys +97 - gl (B.1)
s.1.
¢ = w-(1—m1)— s (B.2)
ctr1 = w-(I—7y1) + (1 +7) 8 — 5001 (B.3)
Ctro = Tppo+ (147) - Sp41 (B.4)
Tot+g = (14+n)? w2+ (1 +n)-w 7o (B.5)
St St41 = 0 (B.6)
Tt ="T41 = 0 (B.7)

Inserting (B.2)-(B.4) into (B.1) yields a constraint optimization problem,
since (B.6) and (B.7) are non-binding. The resulting FOC are:

ouY

b5 —uglw - (1= 7) = s8¢+ 7y gl +
(L47)prupq[w- (I =7)+(L+7) 58— St41+7% 9] <0
(if st > 0, then ou =0) (B.8)

aSt
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ouy
3 = —p upfw - (L=7)+ (1 +7) s —se11+% g +
St+1

(L47) - p* o[+ n) w7+ (L) w7 =g+ (1+7) - 5104+ % - 4]
(if sg41 > 0, then

5o =Y (B.9)

Rearranging both conditions gives

uplw(@ = 7) = se+yy gl = 1 +7) - prup[wd =)+ (L +7)se = 5141+ 7% - g]

(B.10)

prup g [wd—7)+ L 4+7) 50— se41+7% - 9] =

(L) p* upp[(L4 ) w7+ (L) Pw 7 = g (14 7) 541+ % - d]

(B.11)

An old worker has to allocate consumption and savings over only two periods.
The FOC is therefore:

ou°

95, —upfw- (1 —=7)+ (1 +7) 81— St + % 9]
(147)-p-upg[(T+n) w7+ (1 +n)w-7—g+(1+7)- st +7 - g
(if st > 0, then g_sUt =0) (B.12)

Rearranging gives

ufw-(L—=7)+ (1 +7) -1 — St41 + Yo - g
(L4r)prupq[QA+n)-w-r+(@+n)w-7—g+1+7) s+ 9]

(B.13)
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B.1.2  Economic decisions in the model with logarithmic utility

A representative young worker faces the following optimization problem:

e mor Ul e ea) = loglee+9" - g) + plog(e +9° - ) +
P -log(crra +7" - 9) (B.14)
s.t.
e = w-(1—m)—s (B.15)
ciy1 = w-(L—=71) + (1 +7) 85— 5041 (B.16)
Cty2 = Tpypo+(L+7) -S4 (B.17)
Sty St+1 > 0 (B.18)
Tt =Tr1 = 0 (B.19)

The number of constraints can be reduced to two:

cty2 = T+ (1) (w-(1—7) —cep1 + (1 +7)(w- (1 —7) —c))(B.20)

Ct42 = Tyy42 (B21)

The resulting Lagrangian £ consist thus of the utility function and two con-

straints:

L = log(ct +1Y - g) +p-log(citr +7° - g) + p* - log(crya +7" - g) —
Mc(Gr2—22—14+r)(w-1=7)—ctpp+ 1 +7r)(w-(1—7)—¢)))
—A2 - (—Tg2 + cry2) (B.22)
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Differentiating yields the following Kuhn-Tucker-conditions:

oL 1

s - 1 N\ —

96, P (I+7r)(14+7r)- A =0

oL p

- 4P A =0

Ociy1 Cty1+7°-9 ( )M

L S VS W (B.23)
Ociy2 ctr2+7" -9 ! ? .
oL

o Tpo+ (1+r)(w-(L—7)+ A +7r)(w-(1—-7)—c) —cr1) —cp2 =0
oL

W = —x+c¢q220

oL

)\2'8—)\2 = )\2‘(—‘7;'+Ct+2):0

Combining (B.15)-(B.19) with (B.23), we can find the solutions for the given
maximization problem. The solutions are explicated in Tables 5.2 and 5.3 of
Chapter 5.2.

A representative old worker faces the following optimization problem:

(Jnae Ui cien) = log(ci1 47" - g) +log(ct +79°-9) +
p-log(cr1 +9" - g) (B.24)
s.t.
¢ = w-1—m)+1+7r) s4-1 — 8¢ (B.25)
ctr1 = mpp1+ (147) - 8¢ (B.26)
St—1,8t = 0 (B.27)
w > 0 (B.28)

Again, the number of constraints can be reduced to two:

¢ty1 = T+ A +r)(w- Q1 —=7)+ (1 47r) 5021 — ) (B.29)

Ci41 2 Tl
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The resulting Lagrangian L is

L = log(ct +7°-9)+p-loglce1 +7" - g) —
M1 —x1 —(T+r)(w-A=7)+ (1 +7) 8421 — )
—Ag - (_ﬂft—i—l + Ct+1) (B.30)

Differentiating yields the following Kuhn-Tucker-conditions:

oL 1
4P A =0
dey c+7°9g (L)X
oL p
- A=A =0
¢t Ctv1+7" - g ' ?
oL
8T = I'H_l—Ct+1+(1+7’)(UJ'(1—T)—Ct+(1+7">'8t_1:O
1
oL
a—)\2 = -+ Ci+1 Z 0 (B31)
oL
)\28—)\2 = )\2 : (—l' + Ct+1) =0

Combining (B.25)-(B.19) with (B.31), we can find the solutions for the given
maximization problem. The solutions are explicated in Tables 5.4 and 5.4 of

Chapter 5.2.

A representative retirees faces the following optimization problem:

maz Ul(ci-g,coo1,¢0) = log(cia +7Y - g) +loglci1+7° - g) +
log(et +7" - 9) (B.32)
s.t.
o = x4+ (1+71) s (B.33)

(B.34)

The solution for optimal retirement consumption is trivially determined by

the budget constraint.



C. DEFINITIONS, PROPOSITIONS AND HYPOTHESES
OF THE DISSERTATION

Definition 1 (Nash Equilibrium). A strategy profile (s3,s3...,s5) € S is a

Nash equilibrium, if for every player i

wi(si, s%;) > wi(s;™, s%;) Vs*eS & VieN

’ 9 —1

Definition 2 (Subgame Perfect Equilibrium). An eztensive form game with

perfect information is a subgame perfect equilibrium, if for every player i
ui(Hp(s")) = wi(Hp(ri, %)) Vo

where s* is a strategy profile, r; is player i’s strategy and Hy(s) is a terminal
history consisting of h followed by the sequence of of actions generated by s
after history h.

Proposition 1 (Political Preference Ordering). Given the economic environ-
ment described by equations (5.11) and (5.3)-(5.8), the preferences of young
workers (y), old workers (o) and retirees (r ) with respect to the public pension

system are qualitatively described by the following ordering:

v > 7% > 7"

Hypothesis 1. Preferences for sustaining a big public pension system in-

crease with age.
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Hypothesis 2. Policy preferences of old workers depend on population growth,

and on the size of the existing pension scheme.



D. STATISTICAL APPENDIX TO CHAPTER 6

D.1 Description of variables, data sources and summary

statistics
Tab. D.1: Summary statistics

Variable Obs. Mean  Std. dev. Min. Max.
Gov. should spend less on pensions 25611 3763227 484472 0 1
(logit)

Gov. should spend less on pensions 25611 2.166559 .8319411 1 5
(ordered logit)

Taxes are too high 25611 1326774 3392323 0 1
male 25580 .5109461 4998899 0 1
income 21282 -.188157 7165936  -6.313.053  3.530.229
young worker 25611 .3541837 4782746 0 1
old worker 25611 4002187 14899521 0 1
retiree 25611 .2455976 .4304494 0 1
education yrs 24557  1.648.337  1.799.063 1 96
household size 25219  2.745.668  1.407.506 1 34
n 25611 .5633447 453469 -.21 1.83

Q 25611 .5245402 4994072 0 1
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Tab. D.2: Description of variables and data sources

Variable

Source

Description

Dependent Variables

Gov. should spend
less on pensions
(logit)

Gov. should spend

less on pensions
(ordered logit)

Taxes are too high

ISSP / Role of Government IV
Q6f: Government should spend

money: Retirement

ISSP / Role of Government IV
Q6f: Government should spend

money: Retirement

ISSP / Role of Government IV
Q12a: Taxes for high incomes
Q12b: Taxes for middle incomes

Q12c: Taxes for low incomes

1=spend less/ same;

O=spend more

1=spend much more
2=spend more

3= spend the same as now
4=spend less

5=spend much less

1=too high for all groups
O=about right/too low

for all groups

Independent Variables

age

young worker
old worker
retiree

male

income
education yrs
household size

n

Q

ISSP / Role of Government IV
ISSP / Role of Government IV
ISSP / Role of Government IV
ISSP / Role of Government IV
ISSP / Role of Government IV
ISSP / Role of Government IV
ISSP / Role of Government IV
ISSP / Role of Government IV

U.N. World Population Prospects

United Nations (2010)
OECD (2007)

respondent’s age

1=worker under age 41
1=worker above age 40
l=retired; 0=employed
1=male; 0=female
respondent’s income; ln(%)
years of schooling

no. of persons in household
estimated population growth
rate 2005-2010

1=h= if replacement rate > 50

0=I= if replacement rate < 50
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D.2  Additional results - Ordered logit estimations

Tab. D.3: Ordered logit results for the impact of age on pension preferences with

different population growth rates

) 2) ®3) 4)

Dep. Var Gov. should spend less on pensions
Sample Q=h,l Q=h,l Q=h Q=h
pop. growth n>0 n <0 n <0 n>0
old worker -0.246%** -0.0893 -0.376 -0.233%*
(0.0851) (0.173) (0.396) (0.112)
retiree -0.443%** -0.941%%* -1.339%** -0.561%**
(0.124) (0.283) (0.508) (0.179)
male 0.179%** 0.270%** 0.330** 0.236%*
(0.0601) (0.0709) (0.150) (0.100)
income 0.370%** 0.365** 0.115 0.304%**
(0.0569) (0.168) (0.134) (0.102)
education yrs 0.00881* 0.000241 0.00205 0.00763
(0.00521) (0.00120) (0.00329) (0.00573)
household size 0.00266 -0.135%* -0.0452 -0.0214
(0.0244) (0.0768) (0.0363) (0.0403)
country dummies (.r) (-r) (.r) (-r)
cutl -1.450 -1.498 -0.878 -1.463
cut2 0.504 0.229 1.430 0.629
cut3 3.364 2.717 4.042 3.576
cutd 5.208 3.947 5.715 5.539
Observations 16,152 3,578 1,795 8,579
LR 686.74%F**  272.479%**  192.104***  337.65T***
R2 0.045 0.077 0.112 0.042

Notes: Robust Standard errors in parentheses clustered by country. R2 is McKelvey and Zavoina’s
R?. Q = h includes: Denmark, Finland, Hungary, South Korea, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland. € = [ includes: Australia, Canada, Czech Republic, France, Germany, Ireland,
Japan, New Zealand, Poland, UK, USA.






Bibliography

AARON, H. (1966): “The social insurance paradox,” The Canadian Journal of

Economics and Political Science / Revue canadienne d’Economique et de Sci-
ence politique, 32, 371-374.

ABEL, A. B. (2001): “Will bequests attenuate the predicted meltdown in stock
prices when baby boomers retire?” Review of Economics and Statistics, 83,
589-595.

(2003): “The effects of a baby boom on stock prices and capital accumu-
lation in the presence of social security,” EFconometrica, 71, 551-578.

ABEL, A. B., N. G. MaNkIw, L. H. SUMMERS, AND R. J. ZECKHAUSER (1989):
“Assessing dynamic efficiency - Theory and evidence,” Review of Economic
Studies, 56, 1-19.

ACEMOGLU, D. AND J. A. ROBINSON (2000): “Why did the west extend the fran-
chise? Democracy, inequality, and growth in historical perspective,” Quarterly
Journal of Economics, 115, 1167-1199.

AcArRWAL, R. P., M. MEEHAN, AND D. O’REGAN (2001): Fized point theory
and applications, Cambridge tracts in mathematics, Cambridge, UK ; New York,
N.Y., USA: Cambridge University Press.

AcHiON, P., D. CoMIN, AND P. HowITT (2006): “When does domestic saving
matter for economic growth?” NBER Working Paper, 12275.

ALESINA, A. AND G. M. ANGELETOS (2005): “Fairness and redistribution,”
American Economic Review, 95, 960-980.

ALESINA, A., R. D1 TELLA, AND R. MACCULLOCH (2004): “Inequality and hap-
piness: are Europeans and Americans different?” Journal of Public Economics,
88, 2009-2042.

ALESINA, A. AND R. PEROTTI (1997): “The welfare state and competitiveness,”
American Economic Review, 87, 921-939.

Avrats, M. (1947): Economie et Interet, Paris: Imprimerie Nationale.

ANDERSON, K. M. AND E. M. IMMERGUT (2007): Sweden: after social democratic
hegemony, Oxford: Oxford University Press, 349-395.

ANDO, A. AND F. MODIGLIANI (1963): “The life-cycle hypothesis of saving -
Aggregate implications and tests,” American Economic Review, 53, 55—84.



BIBLIOGRAPHY 194

ANDRESS, H. J. AND T. HEIEN (2001): “Four worlds of welfare state attitudes? A
comparison of Germany, Norway, and the United States,” Furopean Sociological
Review, 17, 337-356.

ANGELETOS, G. M., D. LAIBSON, A. REPETTO, J. TOBACMAN, AND S. WEIN-
BERG (2001): “The hyperbolic consumption model: Calibration, simulation,
and empirical evaluation,” Journal of Economic Perspectives, 15, 47-68.

ArrOW, K. (1963): Social choice and individual values, New Haven: Yale Univer-
sity Press, 2. ed.

AUSTEN-SMITH, D. (2000): “Redistributing income under proportional represen-
tation,” Journal of Political Economy, 108, 1235-1269.

AUSTEN-SMITH, D. AND J. BANKsS (1988): “Elections, coalitions, and legislative
outcomes,” American Political Science Review, 82, 405-422.

AUSTEN-SMITH, D. AND J. S. BANKS (1998): Positive political theory I: Collective
preference, Michigan Studies in Political Analysis, University of Michigan Press.

(2005): Positive political theory II: Strategy and structure, Michigan Studies
in Political Analysis, University of Michigan Press.

AzARrIADIS, C. AND V. GALASSO (2002): “Fiscal constitutions,” Journal of Eco-
nomic Theory, 103, 255-281.

BaiLriu, J. N. AND H. REISEN (1998): “Do funded pensions contribute to higher
aggregate savings? A cross-country analysis,” Weltwirtschaftliches Archiv-
Review of World Economics, 134, 692—-711.

BaAksHI, G. AND Z. CHEN (1994): “Baby boom, population aging, and capital
markets,” Journal of Business, 67, 165—202.

BARON, D. P. (1989a): “A noncooperative theory of legislative coalitions,” Amer-
ican Journal of Political Science, 33, 1048-1084.

(1989b): “Service-induced campaign contributions and the electoral equi-
librium,” Quarterly Journal of Economics, 104, 45-72.

(2006): “Competitive lobbying and supermajorities in a majority-rule in-
stitution,” Scand. J. of Economics, 108, 607-642.

BARrRrO, R. J. (1974): “Are government bonds net wealth,” Journal of Political
FEconomy, 82, 1095-1117.

BARRO, R. J. AND G. S. BECKER (1989): “Fertility choice in a model of economic
growth,” Fconometrica, 57, 481-501.

BARRO, R. J. AND X. SALA-1 MARTIN (2003): Economic growth, Cambridge,
Mass.: MIT Press.

Batini, N., T. CALLEN, AND W. McKIBBIN (2006): “The global impact of
demographic change,” IMF Working Paper, 06/9.



BIBLIOGRAPHY 195

BECKER, R. (2002): “Wahlbeteiligung im Lebensverlauf. A-P-K-Analysen fiir die
Bundesrepublik Deutschland in der Zeit von 1953 bis 1987.” Kolner Zeitschrift
fiir Soziologie und Sozialpsychologie, 54, 246—263.

BeEETsMA, R. AND H. OKSANEN (2007): “Pension systems, ageing and the sta-
bility and growth pact,” CESifo Working Paper, 2141.

BELAN, P., P. MICHEL, AND P. PESTIEAU (1998): “Pareto-improving social
security reform,” Geneva Papers on Risk and Insurance Theory, 23, 119-125.

BELLETTINI, G. AND C. B. CERONI (1999): “Is social security really bad for
growth?” Review of Fconomic Dynamics, 2, 796-819.

BESLEY, T. AND S. COATE (1997): “An economic model of representative democ-
racy,” Quarterly Journal of Economics, 112, 85-114.

(1998): “Sources of inefficiency in a representative democracy: A dynamic
analysis,” American Economic Review, 88, 139-156.

BrACK, D. (1958): The theory of committees and elections, Cambridge (England):
University Press.

BLACKBURN, J. O. (1967): “The social insurance paradox: A comment,” The
Canadian Journal of Economics and Political Science, 33, 445—446.

Brais, A. AND R. K. CARTY (1990): “Does proportional representation foster
voter turnout,” European Journal of Political Research, 18, 167—181.

BLEKESAUNE, M. AND J. QUADAGNO (2003): “Public attitudes toward welfare
state policies: A comparative analysis of 24 nations,” Furopean Sociological
Review, 19, 415-427.

Broowm, D. E.; D. CANNING, AND G. FINK (2011): “Implications of population
aging for economic growth,” NBER Working Paper, 16705.

BLUME, L., J. MULLER, AND S. VOIGT (2009): “The economic effects of direct
democracy-a first global assessment,” Public Choice, 140, 431-461.

Boapway, R. AND D. WILDASIN (1989): “A median voter model of social-
security,” International Economic Review, 30, 307-328.

BoEgr1, T., A. BORSCH-SUPAN, G. TABELLINI, K. O. MOENE, AND B. LOCK-
wooD (2001): “Would you like to shrink the welfare state? A survey of Euro-
pean citizens,” Economic Policy, 32, 8-50.

Borprin, M., J. DoLADO, J. JIMENO, F. PERACCHI, F. BREYER, AND R. FER-
NANDEZ (1999): “The future of pensions in Europe,” Economic Policy, 29, 289
320.

BoLprIN, M. AND L. E. JONES (2002): “Mortality, fertility, and saving in a
Malthusian economy,” Review of Economic Dynamics, 5, 775-814.

BoLDpRrIN, M., M. D. NARDI, AND L. E. JONES (2005): “Fertility and social
security,” NBER Working Paper, 11146.



BIBLIOGRAPHY 196

BoLDRIN, M. AND A. RUSTICHINI (2000): “Political equilibria with social secu-
rity,” Review of Economic Dynamics, 3, 41-78.

BonoLi, G. (2000): The politics of pension reform : institutions and policy change
in Western Europe, Cambridge, UK ; New York: Cambridge University Press.

BORDER, K. (1985): Fized point theorems with applications to economics and
game theory, Cambridge, New York: Cambridge University Press.

BORSCH-SUPAN, A. (2003): “Labor market effects of population aging,” Labour,
17, 5-44.

BORSCH-SUPAN, A., A. LubwiG, AND J. WINTER (2004): “Aging, pension re-
form, and capital flows: A multi-country simulation model,” Working Paper
Universitdt Mannheim, 04-65.

BORSCH-SUPAN, A. AND A. REIL-HELD (2001): “How much is transfer and how
much is insurance in a pay-as-you-go system? The German case,” Scandinavian
Journal of Economics, 103, 505-524.

BORSCH-SUPAN, A., A. REIL-HELD, R. RODEPETER, R. SCHNABEL, AND
J. WINTER (2001): “The German savings puzzle,” Research in Economics, 55,
15-38.

Boskin, M. J., L. J. KOTLIKOFF, D. J. PUFFERT, AND J. B. SHOVEN (1987):
“Social-security - a financial appraisal across and within generations,” National
Tax Journal, 40, 19-34.

Bossi, L. AND G. Gumus (2012): “Income inequality, mobility, and the welfare
state: A political economy model,” Macroeconomic Dynamics, 1-29.

BoOSwORTH, B. AND G. BURTLESS (2004): “Pension reform and saving,” National
Tax Journal, 57, 703-727.

BRANDOLINI, A. AND T. S. SMEEDING (2009): Income inequality in richer and
OECD countries, Oxford ; New York: Oxford University Press.

BREYER, F. (1989): “On the intergenerational Pareto efficiency of pay-as-you-go
financed pension systems,” Journal of Institutional and Theoretical Economics-
Zeitschrift Fir die gesamte Staatswissenschaft, 145, 643—658.

(1990): Okonomische Theorie der Alterssicherung, Vahlen Handbiicher der
Wirtschafts- u. Sozialwissenschaften, Vahlen.

(1994a): “The political economy of intergenerational redistribution,” Eu-
ropean Journal of Political Economy, 10, 61-84.

(1994b): “Voting on social security when labor supply is endogenous,”
Economics € Politics, 6, 119-130.

(2001): “Why funding is not a solution to the social security crisis,” DIW
Discussion Paper, 254.

BREYER, F. AND B. CraIlc (1997): “Voting on social security: Evidence from
OECD countries,” European Journal of Political Economy, 13, 705-724.



BIBLIOGRAPHY 197

Brooks, R. (2000): “What will happen to financial markets when the baby
boomers retire?” IMF Working Paper, 00/18.

(2002): “Asset-market effects of the baby boom and social-security reform,”
American Economic Review, 92, 402—406.

Brooks, S. AND R. K. WEAVER (2005): “Lashed to the mast? The politics of
notional defined contribution pension reforms,” Center for Retirement Research
at Boston College, WP 2005-04.

BROOKSHIRE, D. S., M. A. THAYER, W. D. ScHULZE, AND R. C. DARGE
(1982):  “Valuing public-goods - a comparison of survey and hedonic ap-
proaches,” American Economic Review, 72, 165-177.

BrownNING, E. K. (1975): “Why the social insurance budget is too large in a
democracy,” Economic Inquiry, 13, 373-388.

BRUGIAVINI, A. AND M. PADULA (2001): “Too much for retirement? Saving in
Italy,” Research in Economics, 55, 39—60.

BRUNNER, J. K. (1996): “Transition from a pay-as-you-go to a fully funded pen-
sion system: The case of differing individuals and intragenerational fairness,”
Journal of Public Economics, 60, 131-146.

BUSEMEYER, M. R., A. GOERRES, AND S. WESCHLE (2009): “Attitudes towards
redistributive spending in an era of demographic ageing: the rival pressures from
age and income in 14 OECD countries,” Journal of European Social Policy, 19,
195-212.

BUTLER, M. (2000): “The political feasibility of pension reform options: the case
of Switzerland,” Journal of Public Economics, 75, 389—416.

CaLMFORS, L., G. CORSETTI, S. HONKAPOHJA, J. KAy, W. LEIBFRITZ,
G. SaNT-PAuL, H.-W. SINN, AND X. VIVES (2005): Chapter 4: Pensions
and Children, Ifo Institute for Economic Research, 69-101.

CAMPBELL, A. L. (2003): “Participatory reactions to policy threats: Senior citi-
zens and the Defense of Social Security and Medicare,” Political Behavior, 25,
29-49.

CANEGRATI, E. (2006): “The single-mindedness theory: Micro-foundation and
applications to social security systems,” MPRA Paper, 1223.

(2007): “The Single-mindedness theory: empirical evidence from the U.K.”
MPRA Paper, 2832.

CARONE, G., D. CosTELLO, N. D. GUARDIA, G. MOURRE, B. PRZYWARA,
AND A. SALOMAKI (2005): “The economic impact of ageing populations in the
EU25 Member States,” European Commission FEconomic Papers, 236.

CARONE, G., C. DENIS, K. MCMORROW, G. MOURRE, AND W. ROGER (2006):
“Long-term labour productivity and GDP projections for the EU25 Member
States: a production function framework,” Furopean Commission Economic
Papers, 253.



BIBLIOGRAPHY 198

CASAMATTA, G., H. CREMER, AND P. PESTIEAU (2000): “The political economy
of social security,” Scandinavian Journal of Economics, 102, 503-522.

CHAND, S. K. AND A. JAEGER (1996): “Aging populations and public pension
schemes,” IMF Occasional Paper, 147.

CHor, I. (2013): “Spurious Fixed Effects Regression,” Ozford Bulletin of Eco-
nomics and Statistics, 75, 293-306.

Craus, 1., D. HAucH, G. SCOBIE, AND J. TORNQUIST (2001): “Saving and

growth in an open economy,” Treasury Working Paper, Treasury New Zealand,
01/32.

CoNDE-Ruiz, J. I. AND V. GALASSO (2005): “Positive arithmetic of the welfare
state,” Journal of Public Economics, 89, 933-955.

CooLEY, T. F. AND J. SOARES (1999): “A positive theory of social security based
on reputation,” Journal of Political Economy, 107, 135-160.

CORNEO, G. AND H. P. GRUNER (2002): “Individual preferences for political
redistribution,” Journal of Public Economics, 83, 83-107.

CouGHLIN, P. AND S. NiTzAN (1981): “Electoral outcomes with probabilistic
voting and Nash social-welfare maxima,” Journal of Public Economics, 15, 113—
121.

COUGHLIN, P. J. (1992): Probabilistic voting theory, Cambridge (England) ; New
York: Cambridge University Press.

Cox, G. W. (1987): “Electoral equilibrium under alternative voting institutions,”
American Journal of Political Science, 31, 82—108.

(1990): “Centripetal and centrifugal incentives in electoral systems,” Amer-
ican Journal of Political Science, 34, 903-935.

(1997): Making votes count : strategic coordination in the world’s electoral
systems, Political economy of institutions and decisions, Cambridge, U.K. ; New
York: Cambridge University Press.

CREMER, H., P. DE DONDER, D. MALDONADO, AND P. PESTIEAU (2007):
“Voting over type and generosity of a pension system when some individuals
are myopic.” Journal of Public Economics, 91, 2041-2061.

CuBEDDU, L. (2000): “Intragenerational redistribution in unfunded pension sys-
tems,” IMF Staff Papers, 47, 90-115.

CUKIERMAN, A. AND Y. SPIEGEL (2000): “When is the direct democracy
paradigm a reasonable guide for policy choices in a representative democracy?”
MImeo.

DavERrl, F. AND G. TABELLINI (2000): “Unemployment, growth and taxation in
industrial countries,” Fconomic Policy, April 2000, 48-104.

Davis, E. P. AND Y. W. Hu (2008): “Does funding of pensions stimulate eco-
nomic growth?” Journal of Pension Economics and Finance, 7, 221-249.



BIBLIOGRAPHY 199

DeNzAU, A. T. AND M. C. MUNGER (1986): “Legislators and interest-groups -
How unorganized interests get represented,” American Political Science Review,
80, 89-106.

DEWATRIPONT, M. AND G. ROLAND (1992): “Economic reform and dynamic
political constraints,” Review of Economic Studies, 59, 703-730.

DiaMOND, P. (1965): “National debt in a neoclassical growth-model,” American
FEconomic Review, 55, 1126-1150.

(1993): “Privatization of social security: Lessons from Chile,” .

(2004): “Social security,” American Economic Review, 94, 1-24.

DiaMoND, P. A. AND P. R. ORSzAG (2005): “Saving social security,” Journal of
FEconomic Perspectives, 19, 11-32.

DixiT, A. AND J. LONDREGAN (1998): “Ideology, tactics, and efficiency in redis-
tributive politics,” Quarterly Journal of Economics, 113, 497-529.

Downs, A. (1957): An economic theory of democracy, New York: Haper and
Row.

DRAZEN, A. (2000): Political economy in macroeconomics, Princeton: Princeton
University Press.

DRV (2011): Jahresbericht der Deutschen Rentenversicherung, Deutsche Renten-
versicherung.

DUVERGER, M. (1954): Political parties, their organization and activity in the
modern state, London, New York,: Methuen; Wiley.

ECB (2006): “Demographic change in the Euro Area: Projections and conse-
quences,” Monthly Bulletin, October 2006.

EICHENGREEN, B. (1998): “How international relations looks from economics,”
International Organization, 52, 993-1012.

EICHENGREEN, B. AND C. WyPLOSZ (1998): “The Stability Pact: more than a
minor nuisance?” Fconomic Policy, 66—113.

ErciN, C. AND S. TUMEN (2012): “Can sustained economic growth and declining
population coexist?” FEconomic Modelling, 29, 1899-1908.

ENELOW, J. AND M. HINICH (1990): Advances in the spatial theory of voting,
Cambridge: Cambridge University Press.

ENELOW, J. M. AND M. J. HiINICH (1984): The spatial theory of voting: an
introduction, Cambridge (Cambridgeshire); New York: Cambridge University
Press.

(1989): “A general probabilistic spatial theory of elections,” Public Choice,
61, 101-113.

ESPING-ANDERSEN, G. (1990): Three worlds of welfare capitalism, Princeton:
Princeton University Press.



BIBLIOGRAPHY 200

EUROPEAN COMMISSION (2004): “The future of pension systems,” Special Euro-
barometer, 161.

(2006): “The impact of ageing on public expenditure: projections for the
EU25 Member States on pensions, health care, longterm care, education and
unemployment transfers (2004-2050),” Tech. Rep. 1/2006.

(2012): “The 2012 Ageing Report: Economic and budgetary projections
for the EU27 Member States (2010-2060),” Tech. rep., European Commission.

FARUQUEE, H. (2002): “Population aging and its macroeconomic implications: A
framework for analysis,” IMF Working Paper, 02/16.

FELDMAN, S. (1984): “Economic self-interest and the vote: Evidence and mean-
ing,” Political Behavior, 6, 229-251.

FELDSTEIN, M. (1974): “Social security, induced retirement, and aggregate capital
accumulation,” Journal of Political Economy, 82, 905-926.

(1980): “International differences in social-security and saving,” Journal
of Public Economics, 14, 225-244.

(1995a): “Social security and saving: New time series evidence,” NBER
Working Paper, 5054.

(1995b):  “Would privatizing social security raise economic welfare?”
NBER Working Paper, 5281.

(1997): “Transition to a fully funded pension system: Five economic is-
sues,” NBER Working Paper, 6149.

(2001): “The future of social security pensions in Europe,” NBER Working
Paper, 8487.

(2005): “Structural reform of social security,” Journal of Economic Per-
spectives, 19, 33-55.

(2006): “The effects of the ageing European population on economic growth
and budgets: Implications for immigration and other policies,” NBER Working
Paper, 12736.

FELDSTEIN, M. AND C. HORIOKA (1980): “Domestic saving and international
capital flows,” Fconomic Journal, 90, 314-329.

FELDSTEIN, M. AND A. SAMWICK (1998): The economics of prefundung social
security and Medicare benefits, Tiibingen: Mohr Siebeck.

FENGE, R. (1995): “Pareto-efficiency of the pay-as-you-go pension system with
intragenerational fairness,” Finanzarchiv, 52, 357-363.

FEREJOHN, J. AND K. KREHBIEL (1987): “The budget process and the size of
the budget,” American Journal of Political Science, 31, 296-320.

FERNANDEZ, R. AND D. RODRIK (1991): “Resistance to reform: Status quo bias

in the presence of individual-specific uncertainty,” American Economic Review,
81, 1146-1155.



BIBLIOGRAPHY 201

b

FERRARA, P. (1997): “A plan for privatizing social security,
Choice Paper (Cato Institute), 8.

Social Security

FERRERA, M. AND M. JESSOULA (2007): [Italy: a narrow gate for path-shift,
Oxford: Oxford University Press, 396—453.

FEYRER, J. (2007): “Demographics and productivity,” Review of Economics and
Statistics, 89, 100-109.

FiscH, S. (2000): Geschichte und Gegenwart der Rentenversicherung in Deutsch-
land: Beitrage zur Entstehung, Entwicklung und vergleichenden Einordnung der
Alterssicherung im Sozialstaat, Berlin: Duncker & Humblot.

FISHER, S. D., L. LESsArD-PHILLIPS, S. B. HoBoLT, AND J. CURTICE (2008):
“Disengaging voters: Do plurality systems discourage the less knowledgeable
from voting?” FElectoral Studies, 27, 89-104.

FORBES, S. (1996): “How to replace social security,” Wall Street Journal, Decem-
ber 18.

Fox, L. AND E. PALMER (1999): “Latvian pension reform,” Social Protection
Discussion Paper Series, 9922.

FRIEDMAN, M. (1953): Essays in positive economics, Chicago; London: University
of Chicago Press.

GALASSO, V. (2001): “Social security: A financial appraisal for the median voter,”
Social Security Bulletin, 64, 57-65.

(2006): The political future of social security in aging societies, Cambridge,
Massachusetts: MIT Press.

GALASSO, V. AND P. PROFETA (2002): “The political economy of social security:
a survey,” Furopean Journal of Political Economy, 18, 1-29.

(2004): “Lessons for an ageing society: the political sustainability of social
security systems,” Economic Policy, April 2004, 63-115.

GEANAKOPLOS, J., O. S. MITCHELL, AND S. P. ZELDES (1998): “Social security
money’s worth,” Mimeo.

GEANAKOPOLOS, J., M. MAGILL, AND M. QuINzII (2004): “Demography and
the long-run predictability of the stock market,” Brookings Papers on Economic
Activity, 1, 241-308.

GEANAKOPOLOS, J., O. S. MITCHELL, AND S. P. ZELDES (1998): “Would a
privatized social security system really pay a higher rate of return?” NBER
Working Paper, 6713.

GivPEL, J. G., I. L. MoRRis, AND D. R. ARMSTRONG (2004): “Turnout and
the local age distribution: examining political participation across space and
time,” Political Geography, 23, 71-95.

GOERRES, A. (2007): “Why are older people more likely to vote? The impact of
ageing on electoral turnout in Europe,” British Journal of Politics and Interna-
tional Relations, 9, 90-121.



BIBLIOGRAPHY 202

GRILLI, V., D. MASCIANDARO, AND G. TABELLINI (1991): “Political and mone-
tary institutions and public financial policies in the industrial countries,” Eco-
nomic Policy, 13, 342-392.

GROSSMAN, G. M. AND E. HELPMAN (1996): “Electoral competition and special
interest politics,” Review of Economic Studies, 63, 265—286.

(1998): “Intergenerational redistribution with short-lived governments,”
Economic Journal, 108, 1299-1329.

(2008): “Separation of powers and the budget process,” Journal of Public
Economics, 92, 407-425.

HaAN, J. D., J.-E. STURM, AND G. BEEKHUIS (1999): “The weak government
thesis: Some new evidence,” Public Choice, 101, 163176, 27.

HAERENDEL, U. (2001): Die Anfinge der gesetzlichen Rentenversicherung in
Deutschland: die Invaliditats- und Altersversicherung von 1889 im Spannungs-
feld von Reichsverwaltung, Bundesral und Parlament, Speyerer Forschungs-

berichte, Speyer: Forschungsinst. fiir Offentliche Verwaltung.

HALLERBERG, M. AND J. v. HAGEN (1997): “Electoral institutions, cabinet ne-
gotiations, and budget deficits in the European Union,” NBER Working Paper,
6341.

HamMoND, P. J. (1975): Charity: altruism or cooperative egoism?, New York:
Sage.

Hansson, I. AND C. STUART (1989): “Social-security as trade among living
generations,” American Economic Review, 79, 1182—-1195.

HASSLER, J., K. STORESLETTEN, AND F. ZILIBOTTI (2007): “Democratic public
good provision,” Journal of Economic Theory, 133, 127-151.

HAusMAN, D. M. (1984): The philosophy of economics: an anthology, Cambridge
[Cambridgeshire|; New York: Cambridge University Press.

HewitT, D. (1985): “Demand for national public goods - Estimates from sur-
veys,” Economic Inquiry, 23, 487-506.

Hicacins, M. (1998): “Demography, national savings, and international capital
flows,” International Economic Review, 39, 343-369.

Houn, H. G. (2004): Die deutsche Rentengeschichte, Berlin: Pro BUSINESS.

HOMBURG, S. (1988): Theorie der Alterssicherung, Studies in Contemporary Eco-
nomics, Berlin Heidelberg: Springer-Verlag.

(1990): “The efficiency of unfunded pension schemes,” Journal of Institu-
tional and Theoretical Economics-Zeitschrift fir die gesamte Staatswissenschaft,
146, 640-647.

(1991): “Interest and growth in an economy with land,” Canadian Journal
of Economics-Revue Canadienne D Economique, 24, 450-459.



BIBLIOGRAPHY 203

HUBER, E. AND J. STEPHENS (2001): Development and crises of the welfare state:
parties and policies in the global market, Chicago: University of Chicago Press.

IMMERGUT, E. M., K. M. ANDERSON, AND I. SCHULZE (2007): The handbook
of West European pension politics, Oxford: Oxford University Press.

IVERSEN, T. AND D. SOSKICE (2006): “Electoral institutions and the politics of
coalitions: Why some democracies redistribute more than others,” American

Political Science Review, 100, 165—181.

JACKMAN, R. W. (1987): “Political-institutions and voter turnout in the indus-
trial democracies,” American Political Science Review, 81, 405-423.

JAMES, E. AND S. BROOKS (2001): The political economy of structural pension
reform, Washington DC: Worldbank.

KEMMERLING, A. AND M. NEUGART (2009): “Financial market lobbies and pen-
sion reform,” Furopean Journal of Political Economy, 25, 163-173.

KITTEL, B. (2008): Statistical narratives and properties of macro-level variables:
Labour Market Institutions and emplyoment performance in macrocomparative
research, New York: Palgrave Macmillan.

KLINGEMANN, H.-D., R. I. HOFFERBERT, AND 1. BUDGE (1994): Parties, poli-
cies, and democracy, Boulder: Westview Press.

Korp1, W. AND J. PALME (2003): “New politics and class politics in the context
of austerity and globalization: Welfare state regress in 18 countries, 1975-95,”
American Political Science Review, 97, 425-446.

KoTLIKOFFF, L. J. AND D. WISE (1989): Employee retirement and a firm’s
pension plan, Chicago: University of Chicago Press, 279-334.

KRroOGSTRUP, S. AND C. WYPLOSZ (2006): “A common pool theory of deficit
bias,” Paper presented at the workshop of the European Commission DG Ecofin:
The role of fiscal rules and institutions in shaping budgetary outcomes, Brussels.

KRUEGER, D. AND A. LubpwiG (2007): “On the consequences of demographic
change for rates of returns to capital, and the distribution of wealth and welfare,”
Journal of Monetary Economics, 54, 49-87.

LEIMER, D. R. (1995): “A guide to social security money’s worth issues,” Social
Security Administration: ORS Working Paper Series, 67.

LEIMER, D. R. AND S. D. LESNOY (1982): “Social security and private saving:
New time-series evidence,” Journal of Political Economy, 90, 606—-629.

LICHTENBERG, F. R. (2004): “Sources of U.S. longevity increase, 1960-2001,” The
Quarterly Review of Economics and Finance, 44, 369-389.

L1JPHART, A. (1999): Patterns of democracy: Government forms and performance
in thirty-six countries, Yale: Yale University Press.

Lin, T. M., J. M. ENELOW, AND H. DORUSSEN (1999): “Equilibrium in multi-
candidate probabilistic spatial voting,” Public Choice, 98, 59-82.



BIBLIOGRAPHY 204

LINDBECK, A. AND J. W. WEIBULL (1987): “Balanced-budget redistribution as
the outcome of political competition,” Public Choice, 52, 273-297.

LINDERT, P. H. (1996): “What limits social spending?” Ezplorations in Economic
History, 33, 1-34.

Lizzeri, A. AND N. PERSICO (2001): “The provision of public goods under al-
ternative electoral incentives,” American Economic Review, 91, 225-239.

LoAayza, N., K. SCHMIDT-HEBBEL, AND L. SERVEN (2000): “What drives private
saving across the world?” Review of Economics and Statistics, 82, 165—181.

MADDALONI, A., A. Musso, P. ROTHER, M. WARD-WARMEDINGER, AND
T. WESTERMANN (2006): “Macroeconomic implications of demographic de-
velopments in the Euro area,” ECB Occasional Paper, 51.

MANKIW, G. N. (1995): “The growth of nations,” Brookings Papers on Economic
Activity, 1995, 275-326.

MARTINS, J. O., F. GONAND, P. ANTOLIN, C. D. L. MAISONNEUVE, AND K.-Y.
Y00 (2005): “The Impact of ageing on demand, factor markets and growth,”
OECD Economic Working Papers, 420.

MassoNn, P. AND R. TRYON (1990): “Macroeconomic effects of projected popu-
lation ageing in industrial countries,” IMF Staff Papers, 90/5.

MassoN, P. R., T. BAvyouMi, AND H. SAMIET (1998): “International evidence on
the determinants of private saving,” World Bank Economic Review, 12, 483-501.

McCARrTY, N. AND A. MEIROWITZ (2007): Political game theory, New York:
Cambridge University Press.

McKELVEY, R. D. (1976): “Intransitivities in multidimensional voting models
and some implications for agenda control,” Journal of Economic Theory, 12,
472-482.

McMorrow, K. AND W. ROGER (2003): “Economic and financial market conse-
quences of ageing populations,” Furopean Commission Directorate-General for
Economic and Financial Affairs - Economic Papers, 182.

MELTZER, A. H. AND S. F. RICHARD (1981): “A rational theory of the size of
government,” Journal of Political Economy, 89, 914-927.

(1983): “Tests of a rational theory of the size of government,” Public
Choice, 41, 403-418.

MEsA, A. A. p. AND C. MESA-LAGO (2006): “The structural pension reform in
Chile: Effects, comparisons with other Latin American reforms, and lessons,”
Ozford Review of Economic Policy, 22, 149-167.

MierAU, J. O., R. JONG-A-PIN, AND J. DE HAAN (2007): “Do political vari-
ables affect fiscal policy adjustment decisions? New empirical evidence,” Public
Choice, 133, 297-319.

MiLES, D. (1999): “Modelling the impact of demographic change upon the econ-
omy,” Economic Journal, 109, 1-36.



BIBLIOGRAPHY 205

MiLESI-FERRETTI, G. M., R. PEROTTI, AND M. RosTAGNO (2002): “Electoral
systems and public spending,” Quarterly Journal of Economics, 117, 609—657.

MOENE, K. O. AND M. WALLERSTEIN (2003): “Earnings inequality and welfare
spending: A disaggregated analysis,” World Politics, 55, 485-516.

MORELLI, M. (2004): “Party formation and policy outcomes under different elec-
toral systems,” Review of Economic Studies, 71, 829-853.

MUELLER, D. C. (2002): Public Choice III, Cambridge: Cambridge University
Press.

MuLAS-GRANADOS, C. (2003): “The political and economic determinants of bud-
getary consolidation in Europe,” Furopean Political Economy Review, 1, 15-39.

MULLER, K. (2001): “The political economy of pension reform in Eastern Eu-
rope,” International Social Security Review, 54, 57-79.

MuLLIGAN, C. B., R. GIL, AND X. SALA-I MARTIN (2002): “Social security and
democracy,” NBER Working Paper, 8958.

MuLLIGAN, C. B. AND C. G. HUNTER (2003): “The empirical frequency of a
pivotal vote,” Public Choice, 116, 31-54.

MuLLIGAN, C. B. AND X. SALA-I MARTIN (1999a): “Gerontocracy, retirement,
and social security,” NBER Working Paper, 7117.

(1999b): “Social security in theory and practice (I): Facts and political
theories,” Mimeo.

(2003): “Social security, retirement, and the single-mindedness of the elec-
torate,” NBER Working Paper, 9691.

MYERSON, R. B. (1993): “Effectiveness of electoral systems for reducing govern-
ment corruption - A game-theoretic analysis,” Games and Economic Behavior,
5, 118-132.

9

(1999): “Theoretical comparisons of electoral systems,” Furopean Eco-

nomic Review, 43, 671-697.

MYLES, J. AND P. PIERSON (2001): The comparative political economy of pension
reform, Oxford: Oxford University Press.

NEUGART, M. (2005): “Unemployment insurance: The role of electoral systems
and regional labour markets,” Furopean Journal of Political Economy, 21, 815—
829.

Nie, N. H., S. VERBA, AND J. Kim (1974): “Political participation and the life
cycle,” Comparative Politics, 6, 319-340.

NORRIS, P. (1997): “Choosing electoral systems: Proportional, majoritarian and
mixed systems,” International Political Science Review, 18, 297-312.

OECD (2003): “Policies for an aging society: recent measures and areas for further
reforms,” OFCD Economics Department Working Paper, 369.



BIBLIOGRAPHY 206

(2007): Pensions at a gance: Public policies across OECD countries, Paris:
OECD Publishing.

OECD (2008): Growing unequal? Income distribution and poverty in OECD coun-
tries, Paris: OECD.

OECD (2011): Pensions at a glance 2011: Retirement income-systems in OECD
and G20 countries, Paris: OECD.

(2012): Economic Outlook, vol. 2012 of OECD Economic Outlook, OECD
Publishing.

OSBORNE, M. J. (1995): “Spatial models of political competition under plu-
rality rule - A survey of some explanations of the number of candidates and
the positions they take,” Canadian Journal of Economics-Revue Canadienne D
Economique, 28, 261-301.

(2004): An introduction to game theory, New York: Oxford University
Press.

OSBORNE, M. J. AND A. SLIVINSKI (1996): “A model of political competition
with citizen-candidates,” Quarterly Journal of Economics, 111, 65-96.

PALFREY, T. (1989): A mathematical proof of Duverger’s law, Ann Arbor, MI:
University of Michigan Press.

Pamp, O. (2008): “Partisan preferences and political institutions: explaining fiscal
retrenchment in the European Union,” Furopean Political Economy Review, 8,
4-39.

PEROTTI, R. AND Y. KONTOPOULOS (2002): “Fragmented fiscal policy,” Journal
of Public Economics, 86, 191-222.

PERsSsON, T., G. ROLAND, AND G. TABELLINI (2000): “Comparative politics
and public finance,” Journal of Political Economy, 108, 1121-1161.

(2007): “Electoral rules and government spending in parliamentary democ-
racies,” Quarterly Journal of Political Science, 2, 155—188.

PERSSON, T. AND G. TABELLINI (1999): “The size and scope of government:

Comparative politics with rational politicians,” Furopean Economic Review, 43,
699-735.

(2000): Political economics. Explaining economic policy, Cambridge: The
MIT Press.

(2003): The economic effects of constitutions, MIT Press.

(2006): “Democratic capital: The nexus of political and economic change,”
NBER Working Paper, 12175.

PIERSON, P. (1994): Dismantling the welfare state? : Reagan, Thatcher, and the
politics of retrenchment, Cambridge studies in comparative politics, Cambridge,
England ; New York: Cambridge University Press.



BIBLIOGRAPHY 207

ProrT, C. R. (1967): “A notion of equilibrium and its possibility under majority
rule,” American Economic Review, 57, 787-806.

PLUMPER, T., V. E. TROEGER, AND P. MANOW (2005): “Panel data analysis in

comparative politics: Linking method to theory,” European Journal of Political
Research, 44, 327-354.

PopreRr, K. R. (1935): Logik der Forschung: zur Erkenntnistheorie der moder-
nen Naturwissenschaft, Schriften zur wissenschaftlichen Weltauffassung, Wien:
Springer.

POTERBA, J. (2001): “Demographic structure and asset returns,” Review of Eco-
nomics and Statistics, 83, 565-584.

(2004): “The impact of population aging on financial markets,” NBER
Working Paper, 10851.

PowkeLL, G. B. AND G. S. VANBERG (2000): “Election laws, disproportionality
and median correspondence: Implications for two visions of democracy,” British
Journal of Political Science, 30, 383—411.

PROFETA, P. (2000): “Demography, retirement and the future of social security,”
Working Paper Universita Commerciale Luigi Bocconi, 68.

(2002a): “Aging and retirement: Evidence across countries,” International
Tazx and Public Finance, 9, 651-672.

(2002b): “Retirement and social security in a probabilistic voting model,”
International Tax and Public Finance, 9, 331-348.

RazIN, A. AND E. SADKA (2003): “Privatizing social security under balanced-
budget constraints: A political-economy approach,” Cesifo Working Paper,
1039.

RHODEBECK, L. A. (1993): “The politics of greed - Political preferences among
the elderly,” Journal of Politics, 55, 342—-364.

RIKER, W. H. (1982): “The 2-Party system and Duverger’s law - An essay on the
history of political science,” American Political Science Review, 76, 753-766.

RoBERTS, K. W. S. (1977): “Voting over income-tax schedules,” Journal of Public
FEconomics, 8, 329-340.

ROMER, T. (1975): “Individual welfare, majority voting, and the properties of a
linear income tax,” Journal of Public Economics, 4, 163—185.

RouBINI, N. AND J. D. SAcHS (1989): “Political and economic determinants of
budget deficits in the industrial democracies,” Furopean Economic Review, 33,

903-933.
SAMUELSON, P. (1967): “On social security,” Newsweek, February 13, 88.
SAMUELSON, P. A. (1958): “An exact consumption-loan model of interest with

or without the social contrivance of money,” Journal of Political Economy, 66,
467-482.



BIBLIOGRAPHY 208

SANTIS, R. A. D. AND M. LUHRMANN (2006): “On the determinants of external
imbalances and net international portfolio flows,” ECB Working Paper, 651.

SELTEN, R. (1975): “Re-examination of the perfectness concept for equilibrium
points in extensive form games,” International Journal of Game Theory, 4, 15—
22.

SHELTON, C. A. (2006): “The size and composition of government expenditure,”
Journal of Public Economics, 91, 2230-2260.

SHEPSLE, K. A. (1979): “Institutional arrangements and equilibrium in mulidi-
mensional voting models,” American Journal of Political Sciences, 23, 27-59.

SIEGEL, J. (1998): Stocks for the long run, New York: McGraw Hill.

SINN, H. W. (2000): “Why a funded pension system is useful and why it is not
useful,” International Tax and Public Finance, 7, 389-410.

SINN, H.-W. AND S. UBELMESSER (2001): “When will the Germans get trapped
in their pension system?” CESifo Working Paper, 561.

SsoBLOM, K. (1985): “Voting for social-security,” Public Choice, 45, 225-240.

SKIRBEKK, V. (2003): “Age and individual productivity: A literature survey,”
Max Planck Institute for Demographic Research Working Paper, 2003-028.

SUNDEN, A. (2006): “The Swedish experience with pension reform,” Ozford Re-
view of Economic Policy, 22, 133-148.

TABELLINI, G. (1990): “A positive theory of social security,” NBER Working
Paper, 3272.

7

(2000): “A positive theory of social security,” Scandinavian Journal of

FEconomics, 102, 523-545.

TorT, C. (2008): “Book review of 'The handbook of West European pension
politics.” Ellen M. Immergut, Karen M. Anderson and Isabelle Schulze (eds.)

Oxford University Press, 2007,” Journal of Pension Economics and Finance, 7,
124 — 126.

TORNELL, A. AND P. LANE (1998): “Are windfalls a curse? A non-representative

agent model of the current account and fiscal policy,” Journal of International
FEconomics, 44, 83-112.

TurTE, E. (1978): Political Control ofthe Economy, Princeton, NJ: Princeton
University Press.

UNITED NATIONS  (2010): World  population  prospects: The
2010 revision, New York: United Nations Population Division,
(http://esa.un.org/wpp/unpp/panel_indicators.htm).

VAN DER HEWLDEN, E. C. M., J. H. M. NELISSEN, J. J. M. POTTERS, AND
H. A. A. VERBON (1998): “Transfers and the effect of monitoring in an
overlapping-generations experiment,” FEuropean FEconomic Review, 42, 1363—
1391.



BIBLIOGRAPHY 209

VAN DER HEWDEN, E. C. M., J. H. M. NELISSEN, AND H. A. A. VERBON
(1997): “Altruism and fairness in a public pension system,” Journal of Economic
Behavior & Organization, 32, 505-518.

VAN GROEZEN, B., L. MEuDAM, AND H. A. A. VERBON (2007): “Increased
pension savings: Blessing or curse? Social security reform in a two-sector growth
model,” Economica, 74, 736—755.

VEALL, M. R. (1986): “Public pensions as optimal social contracts,” Journal of
Public Economics, 31, 237-251.

VELAScO, A. (1999): A model of endogenous fiscal deficits and delayed fiscal
reforms, Chicago: University of Chicago Press.

(2000): “Debts and deficits with fragmented fiscal policymaking,” Journal
of Public Economics, 76, 105—-125.

VERARDI, V. (2005): “Electoral systems and income inequality,” Economics Let-
ters, 86, 7-12.

VERBON, H. A. A. (1986): “Altruism, political power and public pensions,”
Kyklos, 39, 343-358.

VERBON, H. A. A. AND M. J. M. VERHOEVEN (1992): “Decision-making on
pension schemes under rational expectations,” Journal of Economics-Zeitschrift
fiir Nationalokonomie, 56, 71-97.

WALGRAVE, S., F. VARONE, AND P. DumMONT (2006): “Policy with or with-
out parties? A comparative analysis of policy priorities and policy change in
Belgium, 1991 to 2000,” Journal of Furopean Public Policy, 13, 1021-1038.

WALQUE, G. D. (2005): “Voting on pensions: A survey,” Journal of Economic
Surveys, 19, 181-209.

WEINGAST, B. R., K. A. SHEPSLE, AND C. JOHNSEN (1981): “The political-
economy of benefits and costs - A neoclassical approach to distributive politics,”
Journal of Political Economy, 89, 642—-664.

WEIZSACKER, R. K. v. (1990): “Population aging and social security: A politico-
economic model of state pension financing,” Public Finance, 45, 491-509.

WERDING, M. (2008): “Ageing and productivity growth: Are there macro-level
cohort effects of human capital?” CESifo Working Paper, 2207.

WILENSKY, H. L. (1975): The welfare state and equality: Structural and ideolog-
ical roots of public expenditure, Berkeley: University of California Press.

WILKOSZEWSKI, H. (2009): “Age Trajectories of Social Policy Preferences: Sup-
port for Intergenerational Transfers from a Demographic Perspective,” Paper
prepared for the Annual APSA Meeting 2009 in Toronto, Canada.

ZANDBERG, E. AND L. SPIERDUJK (2013): “Funding of pensions and economic

growth: are they really related?” Journal of Pension FEconomics and Finance,
12, 151-167.



