Federal Reserve Bank of Minneapolis

Research Department
Social Insurance and Transition
Andrew Atkeson and Patrick J. Kehoe*
Working Paper 547
April 1995
ABSTRACT

We study the general equilibrium effects of social insurance on the iransition in a model in which the process of
moving workers from matches in the state sector to new matches in the private sector takes time and involves
uncertainty. As to be expected, adding social insurance to an economy without any improves welfare, Confrary to
standard intuition, however, adding social insurance may slow transition. We show that this result depends crucially
on general equilibrium interactions of interest rates and savings under alternative market structures.

*Atkeson, University of Pennsylvania and National Bureau of Economic Research; Kehoe, Federal Reserve Bank of
Minneapolis, University of Minnesots, and University of Pennsylvania. The views expressed herein are those of the authors
and not necessarily those of the Federal Reserve Bank of Minneapolis or the Federal Reserve System.




1 Introduction

There is a rapidly emerging literature on the process of transition in the former
communist countries of Eastern Europe and the Soviet Union. A major issue in this
literature is the interaction of social insurance schemes with the process of transition.
The conventional wisdom is that adding social insurance will both improve welfare and
help speed transition. (See Ahmad 1992, Atkinson and Micklewright 1992, Graham
1993, McAuley 1991, Maret and Schwartz 1993, and Naujoks and Bledowski 1991.)*

In this paper we present a simple model in which we analyze the potential for social
insurance to improve welfare and speed the transition. In line with the conventional
wisdom we find that social insurance schemes do indeed improve welfare. In contrast
with this wisdom we find that adding social insurance may actually slow transition.
Indeed, we are able to demonstrate this result in a very simple model of transition.

The model builds on the idea that during transition large numbers of agents will
move from old production activities in the state sector into new production activitics
in the emerging private sector. We imagine that this is a turbulent process: workers
who leave the old state sector abanden specific skills and must spend time trying to
find a good match with new skills and a new activity in the private sector.

We model this idea formally as a simple two period search model. At the beginning
of the first period all agents in the state sector have two options: they can stay in the
state sector and produce some moderate level of output in both periods or they can
leave this sector for the private sector. If they leave for the private sector they produce
zero in the first period during which time they are imagined to be acquiring new skills
and searching for a good match. In the second period with a certain probability they
find a good match and produce a high level of output, alternatively they find a poor
match and produce some moderate level of output.

We begin with an economy with no social insurance in which the only asset avail-

able to private agents is a simple bond and searchers must bear the idiosyncratic

1For example, Ahmad (1992, p. 329) sums up his survey on the role of social safety nets with
the following: “To speed the efficient transition to market-based economles, temporary social safety
nets are needed to protect large groups.” Similar views can be found through much of the literature.




risk they face. We then add a social insurance scheme in which the government
taxes successful searchers and subsidize unsuccessful ones in a way that eliminates
idiosyncratic risk (and replicates what would be the complete markets Arrow-Debreu
allocations). Obviously adding social insurance raises welfare. More interesting is
the effect on the speed of transition. The conventional wisdom for why adding social
insurance speeds transition is that adding social insurance diminishes the income risk
from sesrching and hence makes it more attractive relative to staying in the staie
sector. Thus with fixed bond prices adding social insurance must speed transition.
We show this conventional infuition is indeed correct in a small open economy version
of the model. We then present a simple example showing how this intuition does not
carry over to the general equilibrium of & closed economy. Briefly, if agents have
strong precautionary demand for savings then for each bond price they consume rel-
atively more in the first period economy with social insurance. Thus, if an economy
adds social insurance at each bond price it can accommodate consumption needs only
by having more output and hence fewer searchers. If this general equilibrium effect
is strong enough adding social insurance actually slows transition. We describe how
these results generalize to an infinite horizon model.

We interpret the transition in this model as arising from a major tax reform.
Under the original policy, the government taxed the returns in the private sector
activities at such a high rate that it was optimal for agents to work in the state
sector. The government then undertakes a major tax reform which reduces the taxes
on the private sector activities.

The basic structure of the model draws on elements of the search literature (for a
comprehensive discussion see Mortensen 1986 and Pissarides 1990). More specifically,
our model is related to models of sectoral reallocation in the labor market (see, for
example, Rogerson 1987). Recently, several authors have used sectoral reallocation
models to study the dynamics of transition, including Aghion and Blanchard (1994),
Dixit and Rob (1991), and Fernandez and Rodrik (1992). Aghion and Blanchard

presents a model of the dynamics of the transition of the labor force from the state




sector to the private sector which builds in several market imperfections. They then
analyzes the effect of unemployment benefits and incomes policy on the transition.
Fernandez and Rodrik consider a model of sectoral adjustment following trade reform
that focuses on agents’ incentives to block the reform when they face idiosyncratic
uncertainty about the cost of the reform. The most closely related paper is Dixit and
Rob. They consider a model of sectoral adjustment and they study the impact of
social insurance on agents’ incentives to move between sectors. Their model, however,
focuses on the properties of the stochastic steady state and the impact of social
insurance on the hysteresis bands.

In terms of the general equilibrium effects of alternative social insurance schemes,
our work is related to the work of Greenwood and Jovanovic (1990) and Bencivenga
and Smith (1991). Both of these papers present models of financial intermediation
and growth in which financial intermediaries provide a risk pooling role for investors
which is somewhat analogous to social insurance in our model. In confrast to our
work, however, these papers focus on the implications of financial intermediation for
steady state growth rather than transition.

One interpretation of our results is that alternative financial and institutional
arrangements interact with the speed and nature of the transition. In several recent
papers, Calvo and Coricelli (1992) have analyzed how various imperfections in credit
markets interact with the nature of transition. They emphasize the contractionary
effects that arise from freeing nominal prices in an environment with restrictions on
credit to enterprises. In contrast, we focus on a nonmonetary model with incomplete

insurance markets.

1.1 The Environment

We consider an economy that lasts two time periods, has a continuum of agents, and
two sectors in which production takes place. Each agent is endowed with one unit
of time at each date t = 0,1 and has preferences over consumption characterized by

the utility function U(cg) + SEU (¢1) where U is strictly increasing, strictly concave



as satisfies U'(¢) — c0 as ¢ — 0.

The two production sectors are labelled sector s (for “state”) and sector A. An
agent who works in sector s produces 1 unit of output each period he works in that
sector. An agent who works in sector A produces either A; or Ay units of output. We
assume A; > 1 and A; > As. All agents are assumed to be in sector s at date 0. At
this time, agents can either work in sector s or move to sector A. To move to sector
A, an agent must spend one period searching for a good match with an activity in
that sector. Agents who move to sector A either find a good match with an activity
in that sector with probability # and produce A; at date 1, or they fail to find a good
match with probability (1 — 7) and produce A5 at date 1.

Let z € [0, 1] denote the fraction of agents who search for an activity in sector A
at date 0. Let ¢§ denote the consumption at date O of an agent whe searches for an
activity in sector A and ¢j denote the consumption at date 0 of an agent who works
in sector s. Let cf‘ denote the consumption at date 1 of an agent who searches. at
date 0 and finds a high productivity activity in sector 4, ¢f? the consumption at date
2 of an agent who searches at date 1 and fails to find a high productivity activity in
sector A, and ¢f the consumption at date 1 of an agent who works both periods in

sector s. The resource constraints for this economy are given by

(1—2)ef+2¢f < (1-2) (1)

Q-2 +ame +2(1—7)efr < (L —2)+2wd; +2(1 —7)Aq (2)

z €[0,1] and cf, ¢, ¢, e, ef2 > 0.

We interpret this model of transition as a closed economy that undergoes a major
tax reform. In it the production activities in sector s and the production activities in
sector A require different types of labor. The production activities in sector s each
require one unit of raw, homogeneous labor while the production activities in sector A
each require one unit of task-specific skilled labor. There are many different tasks in
sector A. Agents are endowed with raw, homogeneous labor and an inherent ability
in a subset of the many different task-specific skills. Ex-ante, agents do not know

the skills in which they have inherent ability. For an agent to work in sector A, he
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first must spend a period acquiring one task-specific skill. If an agent has acquired
the skill which matches his inherent ability, his output in that activity is A;. If he
acquires a skill which does not match his ability, his output is As. We suppose that,
under the original tax system, the effective rate on skilled activities is so high that
all agents choose to work in unskilled activities. This effective tax rate is meant to
capture the full range of distortionary policies which discourage enterprising agents
from investing the time necessary to find a good match for their skills. The tax
reform corresponds to changes in policies which lower this effective tax rate enough
to encourage agents to attempt to find good matches in skilled activities.

Alternatively, if we assume that A; = 1, we can interpret workers in sector 1 as
working in activities in which they are badly matched. In this case, the movement of
workers into sector A in the model can be interpreted as workers atbtempting to find
good matches. In either case, we think of this model as capturing in a simple way
the idea that the old system did not lead workers to find good matches with their
production activities, whereas the new system does.

In terms of the empirical implications of the model, it is important to note that the
shifts across activities may well not show up as shifts across sectors as conventionally
measured. For example, imagine workers in a state restaurant in Russia just after
privatization. They may well attempt to open a new restaurant themselves, “search-
ing” across restaurant types to find a good match, where types are characterized by,
say, ethnicity, price range, and location. Moreover, even within a given restaurant
a worker that had a certain position under the old regime may “search” for a new
position which involves new responsibilities in the new economic environment for
which the previous experience provides little guidance. Here the search process will
not involve movements across sectors as defined in GNP accounts but rather across
activities within the same sector and perhaps even within the same firm. Much of
this search may be done while workers still officially retain their old jobs. If so, then
this search will show up not as a rise in unemployment but as a drop in productivity

of existing firms.



1.2 The Impact of Social Insurance

In this section we show that adding social insurance to protect agents against the risk
that they may fail to find a good match in sector A will actually slow transition if
agents have a strong enough precautionary demand for saving and are nof very risk
averse.

We begin by considering an environment in which there are no private markets for
insuring away the idiosyncratic risk experienced by agents who search, agents who
work are paid their marginal product each period, and the only asset that agents
trade at date 0 is 2 bond which pays off 1 units of consumption for sure at date 1. At
date 0, agents choose whether to work in sector s or to search. Clearly, if an agent
works in sector s at date 0, he will find it optimal to work in sector s again at date 1.

An agent who works both periods in sector s earns one unit of wages at each date.
We refer to such an agent as a “stayer.” If we let p denote the price at date 0 of a
sure bond paying one unit of conéumption at date 1 and b the quantity of such bonds
purchased, a stayer faces budget constraints ¢§+pb < 1 and ¢f € 1-+b. Consolidating

these constraints we can write the agents problem as

VE(pY = max U(cl) + BU(c 3
(p) Bax (c§) + BU (1) (3)
subject to

g+ <1+4p. (4)

Here V*(p) is the value of utility of an agent who works in the sector s for both
periods. Let ¢*(p) denote the date zero consumption decision rule.

An agent who searches earns no wages at date 0 and at date 1 earns A; with
probability = and A with probability (1 — n). This agent faces budget constraints
ct+pb <0, c‘{h < A; +5, and c‘f’ < As + b. Consolidating these constraints we can

write the problem of an agent who searches as

Vi) = max_ U(ch) + 8 [xU(cf) + (1 — m)U(cf*)] (5)
{eher ey 2}

subject to




g+p(met + (1—7)ef®) < p(rds+ (1—7)As) (6)
et 2 o + (41— Ag). (7)

Let c}(p) denote the decision rule of a searcher for first period consumption.

An equilibrium without social insurance is an allocation (z, ¢§, cf, ¢f, e, c‘f‘) and
a bond price p such that (cf, ¢f) solves (1), (¢, ¢i't, 2} solves (5), the resource
constraints (1) and (2) are satisfied, and either z = 0 and V*(p) > V#{p) or z > 0
and V*(p) = VF(p).

We have

Proposition 1 There is ¢ unigue equilibrium without social insurance.

Proof. First note there can be no equilibrium with p > #. For such a bond price
the stayer’s first-order condition U'{cp)/U(c1)} = B/p and concavity of the utility
function imply cp > ¢;. Substituting this in the stayer’s budget constraint gives
co{l +p) > (1 +p) so cg > 1. But this implies that stayers are borrowers which is
infeasible since searchers earn zero.

Consider the functions V#(p) and V*(p). Since searchers are borrowers, VF(p)
is increasing. For p < § stayers are lenders so V*(p) is decreasing. For p < 8
these functions either intersect once or not at all. If they intersect once the unique
equilibrium has search. (All agents are indifferent between searching and not and the
equilibrium number of searchers is determined by the resource constraint.) If these
functions do not intersect for p < § the unique equilibrium has no search and p = 8

as agents simply consume their own output. B

Consider next the equilibrium when we add social insurance that completely elim-
inates idiosyncratic risk. This equilibrium allocation is the ex-ante optimal allocation
and can be decentralized in many ways. For comparison to the equilibrium without
social insurance, we focus on a decentralization in which the only private financial
markets are for risk-free bonds and the government provides social insurance through

taxes and transfers. The income of an agent who works both pericds in sector 1 is



one unit each period. The income of an agent who searches is zero at date 0 and A,
with probability # and Ag with probability (1 — n) at date 1. This agent receives
social insurance transfers [rA; + (1 — w)Ag] — A1 if he produces A; and transfers
[r Ay + (1 —7)Aq] — Ag if he produces Ag. With such transfers, an agent who searches
receives after-transfer income equal to [v A; + (1 — 7) Ag] whether or not he succeeds
in search. Since this social insurance scheme simply pools the risk among those who
search, it is self financing and thus involves no taxes on or transfers to the agents
who work both periods in sector s.

The problem of a stayer is again given by (3). The problem of a searcher can be
written as (5) with constraint (7) dropped. Let V*(p) denote the resulting value of
utility of a searcher (with “complete” markets) and let cZ(p) denote a searcher’s date
zero decision rule for consumption. Of course, in this problem ¢ = c‘{h (= ¢f!) and

it can be written

Vi(p) = max U(c}) + AU (cf) (8)

=1

subject to

& + pef = p[n1 Ay + 124a). (9

The definition of an eguilibrium with social insurance is identical to that of an equi-
librium without social insurance except that V*(p) replaces V#(p).

We have

Proposition 2 There is a unique equilibrium with social insurance.

Proof. Following the logic in the proof of Proposition 1 there can be no equilibrium
with p > 8 and for p < 8, V?(p) is decreasing and V*(p) is increasing. Thus these
functions can intersect at most once with p < . If they do intersect for p < g there
is 2 unique equilibrium with search and all agents are indifferent between searching
and staying. Hence, if they intersect they must do so at the price p that equates the

(after-transfer) incomes of searchers and stayers, namely

F=A +(1-7)A— 1! (10)




and this is the unique equilibrium. If they do not intersect for p £ § the unique

equilibrium has no search and p = 3. l

It is important to siress that adding social insurance must clearly improve wel-
fare. We are more interested in the effects that social insurance has on the speed of
transition. In both the equilibrium with social insurance and the one without social
insurance general equilibrium effects limit the speed of transition. As more agents
search aggregate income and consumption in the first period fall and this drives down
bond prices (drives up interest rates) making it relatively less attractive to search.
Indeed, there cannot be a transition in which all consumers search since their date
zero consumption would be zero and bond prices would be zero. These general equi-
librium interactions of the number of searchers and bond prices are critical in our
examples.

Standard partial equilibrium logic of the effect of social insurance on transition is
as follows. At a given bond price adding social insurance diminishes the income risk

from searching and hence makes it more atiractive relative to staying, that is

V) > Vi (p).

To see this recall that the problem of a searcher with social insurance (problem
(5) with constraint (7) dropped) is & less constrained version of the problem of the
searcher with no social insurance (problem 5). 1t suffices to show that the solution to
the less constrained problem violates the extra constraint. But that is obvious since
the first-order conditions imply U'(cf?) = U’(ci?) and thus ¢t = ¢*? which violates
constraint (7).

Thus at fixed bond prices adding social insurance must speed transition. This logic
can be formalized by dropping the resource constraints and considering a small open
economy that can borrow and lend at some fixed bond price #. In both equilibria,
except for knife-edge cases, all agents either stay or search. Since adding social
"insurance increases the value of searching, in a small open economy social insurance

can only speed transition—it can never slow it. In sum we have



Proposition 3 In a small open economy adding social insurance either increases the

number of searchers or leaves it unchanged.

‘We illustrate this result in Figure 1. In Figure 1a we plot the functions VF(p), V¥(p),
and V*(p). Let p,, z = ¢, I denote the bond prices at which V.*(p) and V*(p) inter-
sect. Clearly, at f., £ = ¢, I, agents are indifferent between staying and searching
in the economies with and without social insurance. Since VZ(p), z = ¢, I are both
increasing and V*(p) is decreasing, all agents stay when p < f, search when p > #.,
and are indifferent between staying and searching when p = $,.. These decision rules
imply that, in the aggregate, the number of agents who search as a function of the

bond price is given by

0 if p<pz
z::(P)= T if p=7P,
1 ifp> 5.

where z = ¢, I and 7 is any number in [0, 1]. Since VF(p) > V#(p), we know that
Pe < Pr

We plot the functions z.(p), £ = ¢, I in Figure 1b. We see there are three possibil-
ities. Let 7 denote the world bond price. If § < f, no one searches in either economy,
if > $r all agents search in both economies and if §. < § < fr then all agents search
in the economy with social insurance but none do in the economy without social in-
surance. Thus in a small open economy adding social insurance either increases the
number of searchers or leaves it unchanged.

This proposition makes it clear that social insurance can slow transition in the
closed economy only through its general egquilibrium effects. In the closed economy,
the intuition underlying Proposition 3 does not carry over because the economy as a
whole cannot borrow to finance consumption for searchers. Instead, enough agents
must remain in the state sector in the first period to produce the output consumed
by both stayers and searchers in the first period. Formally, equilibrium consumption
and number of searchers must satisfy the first period resource constraint.

To analyze the equilibrium in the closed economy, it is useful to implicitly define

functions n.(p) for z = ¢, I from the first period resource constraint. For each p, let

10







