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ABSTRACT

The quantitative macroeconomics literature has documented that in the basic
Overlapping Generations model a privatization of the social security system, going from
a Pay-As-You-Go to a Fully Funded system, generates large long run welfare gains at
the cost of substantial welfare losses for initial generations. We propose an alternative
to previous literature. In this paper we maximize over the entire policy space, following
the optimal fiscal policy approach, rather than comparing alternative policy paths one to
one. That is, policies are chosen as part of the optimal design of a social security
privatization in a Pareto improving way. The government decides endogenously how to
finance the implicit social security liabilities and compensate the initial generations
alive during the transition. In contrast with previous analysis the resulting allocation, by
construction, lies on the constrained Pareto frontier. We find that the optimal design of
reforms exhibits sizeable welfare gains, arising because of the reduction in labor supply
distortions. In contrast, the welfare gains coming from the reduction of savings
distortions are relatively small.
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1. Introduction

Efficiency considerations have often been used as arguments for reforming public
Social Security systems, usually of a Pay-As-You-Go (PAYG) nature, in favor of Fully
Funded systems (FF). As a consequence, research on the quantitative evaluation of
social security reforms to assess their efficiency gains has been one of the main topics in
this area.! The standard large scale Overlapping Generations (OG) model predicts very
large efficiency and welfare gains in the long run from funding social security.
Nevertheless, in most studies the consideration of the transitional dynamics has lead
researchers to conclude that, despite the potential large welfare gains, the privatization
of the social security system involves substantial welfare losses along the transition. In
this paper we propose an alternative approach: the use of optimal fiscal policy tools in
order to maximize over the policy space instead of comparing parametric reforms one to
one. By using such a strategy we identify constrained Pareto efficient policies that allow
financing the transition from a PAYG to a FF system in a Pareto improving way. In
addition, the approach allows going beyond social security reform (or privatization) and
explore the welfare gains that come from the relaxation of the constraints on tax
instruments in a broader tax reform.

Building on the seminal work of Auerbach and Kotlikoff (1987), there are several
papers that study the transition associated to a social security privatization and find
substantial efficiency and welfare gains in the long run.?2 In particular Huang,
Imrohoroglu and Sargent (1997) show that a complete or partial privatization implies
large short-run welfare losses, which cannot be compensated with the long-run gains.
Conesa and Krueger (1999) show that in the presence of uninsurable labor income
uncertainty the welfare losses of the initial cohorts are even larger, because the
unfunded social security system provides partial insurance. Kotlikoff, Smetters and
Walliser (1999) analyze different types of transitions and find that transition generations
experience a 1 to 3 percent welfare decline, while future generations experience gains
that are close to 20 percent. Using a different approach, Feldstein and Samwick (1998)
find smaller but still positive transition costs. Conesa and Garriga (2003) show that
eliminating compulsory retirement rules with the privatization can substantially reduce

! Feldstein and Liebman (2002) summarize the discussion on transition to investment-based systems,
analyzing the welfare effects and the risks associated to such systems.

2 Theoretical frameworks that introduce dynastic considerations within the life-cycle framework, such as
some sort of intergenerational links as in Fuster (1999) or Fuster, Imrohoroglu and Imrohoroglu (2004),
might imply that the efficiency gains are much more moderate or even inexistent.



the welfare losses of the initial generations alive, but yet these are still substantial.
Finally, Prescott (2005) and Joines (2005) identify a policy path such that no cohorts are
worse off. In general all these alternative plans for social security reforms have been
proposed and compared one to one. However, it is possible to do better, in particular,
tax plans that come from a well-defined welfare maximization problem. This represents
our main contribution to the existing literature on the macroeconomic and welfare
implications of social security reforms. We provide an environment in which the
reforms are endogenously chosen by the fiscal authority given status quo constraints. In
doing so we go beyond identifying a particular policy that would do the job, and we
identify policies lying on the constrained (by the use of distortionary taxation) Pareto
frontier.’

Notice that if there were no distortions and the economy was dynamically efficient it is
not feasible to redistribute resources across generations in a Pareto improving way. This
classic result goes back to Diamond (1965) and Gale (1973), who studied the “Classical
case” as compared to the “Samuelson case” of dynamic inefficiency. A social security
system is an intergenerational redistribution device, and hence changing the system
itself cannot generate welfare gains. Alternatively, if the financing of social security is
distortionary, Homburg (1990) and Rangel (1997) use a two period overlapping
generations model to show that Pareto improvements are possible by reducing labor
supply distortions. In a similar spirit Feldstein (1995, 1998) shows that two conditions
are required in order to increase the present value of consumption of all generations.
First, the return on capital must exceed the implicit return in the unfunded system.
Second, the marginal product of capital exceeds the social discount rate. Our benchmark
economy will satisfy both conditions by construction. Necessarily, the presence of
distortions in our environment is what allows us to design Pareto improving reforms,
and thus the Ramsey approach as pioneered by Escolano (1992), Erosa and Gervais
(2002) and Garriga (1999) seems the natural approach.

The relevant aspect in our exercise is how to generate and redistribute the surplus
generated by the minimization of distortions in order to engineer a Pareto improving
social security reform. Alternatively, one could take the social security as an
institutional constraint on the policy maker and then the same approach could be used to

% By assumption lump-sum taxes are not allowed, as usual in the Ramsey approach to optimal fiscal
policy. In contrast to the Ramsey approach, Golosov, Kocherlakota and Tsyvinski (2003) pioneered an
alternative approach to dynamic optimal fiscal policy based on the existence of informational
asymmetries. In their analysis the set of tax instruments is endogenously determined by the information
set available to the fiscal authority.



determine the optimal financing of such a system.*

We abstract from a large and growing literature on positive theories of social security,
starting with Samuelson (1975) focusing on dynamic inefficiency, Feldstein (1985) and
Diamond (2004) pointing at myopic behavior, Cooley and Soares (1999), Boldrin and
Rustichini (2000), Forni (2005) stressing the political economy aspects, Krueger and
Kubler (2006) focusing on intergenerational risk-sharing or Boldrin and Montes (2004)
focusing on intergenerational contracts.

In our benchmark economy there is survival uncertainty and we assume away annuity
markets, so that the only efficiency role of a social security system is to partially
substitute for this missing market.

Demographic considerations also play an important role in the social security debate.
However, in order to focus on efficiency considerations we abstract from demographic
changes. For example, see De Nardi, Imrohoroglu and Sargent (1999) and Jeske (2003)
for a quantitative evaluation of the impact of demographic projections on the U.S. social
security imbalances.

The quantitative analysis of optimal fiscal policy in OG economies was pioneered by
Escolano (1992), whereas the theoretical properties have been recently considered by
Erosa and Gervais (2002) and Garriga (1999). Following these papers, we will show the
importance of different sets of tax instruments for generating the results. Notice that
whenever we allow for age-specific capital income taxes this will allow the fiscal
authority to implement annuities. Our contribution relative to these papers is not how to
define optimal fiscal policy in an OG framework, but rather how to use this framework
to identify the relevant margins that allow for Pareto improving social security reforms
(something that has proved very hard so far in the social security reform quantitative
literature).

We will first analyze a benchmark case where only compensatory transfers to the initial
old, government debt and time varying labor income taxes are allowed. Later we will
investigate how policy recommendations and welfare would change if we consider tax
reforms that allow for a larger set of instruments (capital income taxes and age-
dependence of taxes).

Our main conclusions are the following:

1. There exists a Pareto neutral reform, making explicit the implicit debt of social
security and leaving all distortions unchanged, but it is possible to do better than that by

* Conesa and Garriga (2007) follows this alternative scenario and solves for the optimal financing of the
existing level of pensions when the economy faces an adverse transitory demographic shock.



reducing distortions.

2. Optimal social security reforms consist of providing compensatory transfers to the
initial old (almost as large as their social security entitlements) financed with debt and
lowering labor income taxes on impact in order to increase them later on.

3. The relaxation of the constraints on tax instruments shifts the distribution of welfare
gains between present and future cohorts. The ability to discriminate labor income taxes
across cohorts substantially reduces the need to resort to compensatory transfers to the
initial old generations.

4. Introducing capital income taxes in the analysis generates some additional welfare
gains, but it usually implies very large non-smooth changes in capital income taxes that
call into question its relevance as actual policy options.

The rest of the paper is organized as follows. Section 2 describes the economic
environment under the Status Quo policies. Section 3 describes how to view PAYG
social security as an implicit debt and the neutrality of making explicit this debt. Section
4 discusses how the benchmark economy is parameterized. Section 5 shows how to
specify the government problem. Section 6 discusses the results in our benchmark
scenario: the government can only use compensatory transfers to the initial old, age-
independent labor income taxes, and debt. Section 7 discusses how the conclusions
change if we relax the constraints imposed on the set of tax instruments. Section 8

concludes. All the references are in Section 9.

2. The Status Quo Economic Environment

Households
The economy is populated by a measure of households who live for a maximum of |

periods and grows at rate n. We denote by ¢. the conditional survival probability, i.e.
@, = Prob(alive at age i +1 | alive at age i) . Therefore, let s, =1, 5, =¢,-¢,-...-¢,;, be
the unconditional probability of being alive at age i. We will denote z; the measure of

households of age i, computed as:

Hi = m@ﬂm
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