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Abstract

Assuming that economic reforms are successful in Eastern Europe,
what will be the effects on Western Europe? The focus is on the
wage pressure that the threat of migration from East to West is
likely to impose. The paper adopts a Ramsey model of intertemporal
choice, for both individuals and firms. Costs of adjustment in the
rate of capital accumulation allow for a study of both the
transition period and the long-run equilibrium which arises when
the East's productivity of capital has reached the western level.
The effects on the West take the form of an initial rise in the
real interest rate, an early slowdown in investment and
temporarily declining real wages. In the long run, western wealth
rises through lending to the East. All these effects are reduced
by the migration-induced wage pressure as less capital is
accumulated in the East, with a correspondingly higher level of
unemployment, both during the transition and the long-run.
Conversely, wage rigidity in the West leads to more capital
accumulation in the East as the rise in the worldwide real
interest rate is met in the West by higher unemployment.
JEL classification: 130, 430, 441
Keywords: capital accumulation, economic reform, wage rigidity,
migration

I. Introduction

The reform process in several Eastern European countries is
clearly directed at the freeing of domestic markets, along with
the opening to trade in goods and capital. Out from the cold
mantle of centralized planning will emerge a continent of more
than a hundred million people. This cannot fail from affecting the
world as the whole, first and foremost Western Europe. While the
attention is focused on the steps which must be taken to implement
such a program, this paper looks beyond the reform process itself.
Assuming that reform has been successfully enacted, I ask what
happens next and attempt to map out some of the key features of
the ensuing process, the economics of post-reform.

Once reform has taken hold, the East should function like the
West. What matters then is the difference in initial conditions. A
key, obvious, difference is the living standards. Table 1
illustrates this point: GDP per capita in Eastern Europe is much
lower than in most of Western Europe, by a factor of 3 to 10 or
more. At best, the East looks like the South. The situation
reminds us of the immediate post-War period: then, Western Europe
was 3 to 6 times poorer than the US. We know that catchup was
slow, took the form of capital inflows and relatively little
outmigration from Europe. West Europeans showed, in retrospect, a
high degree of patience, facing years of restraint, for example
extensive rationing. To be sure, political turmoil erupted in a
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number of countries, in effect prompting the Marshall plan. Yet,
in the aftermath of a long war, the dominating feeling, fed by
either the enthusiasm of victory or the shame of defeat, was that
countries had to re-establish themselves and endure sacrifices.
Eastern Europe seems to be in a different mood. The feeling of
four decades of deprivation and of abandonment to dark forces,
together with a extraordinary proximity of the West, seems to
result in a more subdued, if not recriminatory, public opinion.

The sources of Eastern poverty are too well known. One of
them is inefficiency on a grand scale. Hopefully, this is what
reform will eliminate. In principle, faced with the right set of
incentives, Easterners will find the ways of operating their
economies as efficiently as elsewhere. This will bring to the
forefront the post-reform challenge, namely the closing of the gap
in productive resources. Hamilton et al (1990) show that Eastern
Europe is generally well endowed with relatively highly skilled
labor while Begg et al. (1990) conclude that its stock of
productive (at world market prices) physical capital is extremely
limited. The challenge then mostly takes the form of the
accumulation of productive capital.

[Tables 1 and 2 here]

The combination of a low productive capital endowment and
abundant human capital has a very clear implication: the marginal
productivity of capital is potentially very high while the
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marginal productivity of labor is very low. An obvious consequence
is that wages in particular, and standards of living in general,
must be low in East. That this is the case at the outset is
clearly established by Table 3. 1 Another implication is that the
key to economic success in the East is the accumulation of
productive capital, justified by its potentially high marginal
productivity. This is how a patient population can expect to see
its standards of living grow, and eventually catch up with the
West.

[Table 3 here)

But how patient will the population be? I assume here that
the combination of economic frustrations accumulated over decades
and some degree of political instability in the early democratic
period will fan out powerful incentives to migrate. Indeed, the
returns from migration are considerable, and this is the other
point made by Table 3. By merely walking across the border, an
Eastern European stands a reasonable chance of doubling, tripling,
or quadrupling her income level. The mere threat of large scale
migration suggests a central difficulty of the transition period.

No matter how well-crafted the reform will be, it is likely
that the East will share with the West the continuing existence of
market distortions, in particular in the labor market. The
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coexistence of strong incentives to migrate and labor market
distortions suggests that some degree of real wage rigidity is a
good departure point to think about the transition. The paper is
entirely devoted to a study of real wage rigidities in both the
West and the East. Because the transition process is fundamentally
dynamic, intertemporal considerations need to be emphasized.
Section 2 provides the simplest possible model which captures the
elements sketched above, with real wage rigidity and a Ramsey
model of capital accumulation. Convergence without labor market
distortions, the benchmark case, is studied in Section 3. Section
4 is devoted to the effect that migration may exert, via real wage
rigidities in the East. It is assumed that, to stem outmigration,
workers are offered real wages not too far below those in the
West. The result is unemployment of course, but also lower capital
accumulation. Interestingly, we find an hysteresis effect: the
steady state unemployment and capital stock levels in the East
depend on the level of real wages during the transition. This
hysteresis also concerns the level of indebtedness of the East,
and therefore the West's increase in wealth. Section 5 considers
briefly the case where real wages are also rigid in the West while
Section 6 concludes by discussing some policy options.

2. An Intertemporal Model for the Transition

2.1. The Firm

It is assumed that the world consists of two "countries", the
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East and the West. The West is denoted with a star. Each country

is described by an infinitely lived representative consumer.
External debt is allowed to vary, but it is assumed that there are
no constraints on borrowing abroad. Complete integration in trade
is represented by the assumption that there exists a single good,
which can be used for consumption or putty-clay investment. Thus
all variables are written in real terms without any ambiguity. The
cost of this simplification is that the terms of trade are
constant throughout the transition period and that there are no
gains from trade. Full financial integration implies that the same
real interest rate r applies to both the East and the West.
Because the emphasis is on labor market distortions in the East,
real wages are, for the time being, taken to be fully flexible in
the West, so that full employment obtains there. It is further
assumed that know-how accrues freely to the East so that it has
access to the same technology - the same production function - as
in the West, right after economic reform is implemented, that is
at the point where the present story starts out. Finally, there is
no technological progress or population growth, and constant
returns in production eliminates the plausible scope for
endogenous growth. Thus we look at deviations from what would have
happened without reform in the East.

Let N be the size of the population in the East, L of which
are working supplying each one unit of work. There are as many
firms as people in this country, all of them perfectly competitive
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and identical. If K is the total capital stock, total prof it is:2

TT = F(K,L) - w L - I

(1)

where w is the real wage and I investment. Each firm is 1/Nth the
total. Using the assumption that production exhibits constant
return to scales so that F(K,L) = K f(K/L), and denoting per
capita variables in lower case (e.g. k = KIN), each firm's profit
can be written as:

( 2)

rc = (1-u)

k
f(— ) 1-u

i - (1-u)

w

where u=1-(L/N) is the rate of unemployment. Note the distinction
between k - capital per citizen - and k/(1-u) - capital per
employed worker. It is assumed that the firm finances its
investment through retained earnings. All the firms capital stock
belongs to the consumers, and is equally shared among them.

What prevents the transition from being instantaneous is the
fact that capital accumulation takes time. To obtain this,

I

follow Hayashi (1982) and assume that there are costs of
adjustment in installing capital. Precisely, it is assumed that to
install k=dk/dt units of capital, the representative firm must
spend the amount:

2

The time variable is omitted unless required to avoid ambiguity.
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(3)

i = k + 0(k),

0(0) =0, ib'(0)=0, 0"(0)>0

The firms chooses optimally its inputs. If r(t) is the
instantaneous real interest rate, the representative firm solves
the following program:

03

(4)

t

-fr(s)ds

Max f e
i ,u 0
0

k
[(1-u) f(— } - i - (1-u) wl dt
1-u

subject to (3) and the initial condition k(t)=k 0. The first order
conditions are:

(5)

,., k ,
,k,,,k,
w = Ik---"J - 1----) I'l---)
1-u
1-u
1-u

(6)

k = h(q-1) with h()=i95'01 -1 , so h(0) = 0 and h' > 0

(7)

k
q = rq - f'(— )
1-u

2.2. The Supply of Labor

As noted above, a central purpose of this paper is to study
the effect of labor mobility between East and West, given the
incentive for Eastern workers to settle in the West to increase
their standards of living. To capture this effect, it is assumed
that each worker, may always choose between supplying his work
domestically and earn a wage w, or to supply it abroad to earn w*.
But there is a fixed cost to migration, both to move and to stay
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3
abroad , so that the net return to migration is (1-a)w*, with
a(t)a measure of the cost of migration, Dza.1-0. As will be noted
below, to get any dynamics at all, we need a(t) to converge to
zero as t goes to infinity. The total supply of work by each
person is totally inelastic and normalized at unity as already
noted, but can be supplied to the domestic firm in proportion v
and abroad in proportion (I-v).

In addition, although there may be unemployment, each worker
believes that she can get a job if she supplies it. This
assumption greatly simplifies the analysis but is far from
innocuous. A useful extension would be to allow for wage
bargaining or for a trade union to set wages. A possible
interpretation, which is adopted here, is that the wage is set
domestically by a monopolist trade union which cares only for the
employed insiders. As will be shown, this results in hysteresis
effects.

2.3. The Consumer

The consumers jointly and equally share the firms, one each.
They derive income from their work and from their firm profit. In
addition they can freely borrow and lend abroad. Thus their budget
constraint is:

3 An alternative
moving.

specification would

be a

once-and-for-all

cost

of
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b = rb + a + v w + (1-v) (1-a) w* -c

(8)

where b represents net per capita foreign assets. In addition, the
consumer must satisfy the solvency condition:

co

(9)

lim

t
-Sr(s)ds

e
0 u

b(t) dt

0

The West is described by the same set of equations, except
that there is no unemployment so that the equivalent of (5)
determines the real wage ve taken as a reference in the East.
Initially, the West is assumed to be initially in steady state.
Since there are two countries in the world, the West net per
capita asset position b* is related to b as follows:

(10)

b(t) + b*(t) = b + b*
0

where b and
0

ID*

0

0

are the initial positions of b and b* when the

East comes into play after a successful economic reform. Note that
in (10) it is assumed, for simplicity and no loss of generality,
that the population size is the same in the East and in the West.

The representative consumer is assumed to choose consumption
and investment so as to maximize her intertemporal utility
function:

4

4
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to
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00
Se -St log(c(t)) dt
0

subject to (8) (9), and the initial condition b(0)=b. The optimal
0'
plan follows the following equations:

(12)

c/c = r - S .4

and c = S f2

where f2 is the country's per capita wealth:5

f2(t) = b(t) +

(13)

t

e

-f r(v)dv
t
I(1-u)f(

w = (1-a) w*

)-i] dt
1-u

1 im a(t) = 0
t-,03

Equation (13), the labor mobility constraint, states that real
wages in the East are indexed to those in the West, the wedge
between them being just the cost of migration. As it is assumed
that a eventually becomes nil, in the long run standards of living
converge between the East and the West. The fact that (13) is
satisfied implies that there is no actual migration.6

5

This
Is
obtained
by
substituting
the
profit
function
In
the
consumer budget constraint but noting that only a proportion (1-u)
of them will be employed, while workers abroad do not contribute
to domestic wealth, I.e.: db/dt = rb + It +
-c.
6

Two extensions are worthwhile and deferred to latter work. One is
workers
takes
into
account
the
probability
of
being
that Eastern
unem; loyed. The second Is that unemployment In the
East triggers
outmirration to the West and possibly unemployment there.

Similar equations hold for the West, with u*=0 by
assumption. ? To complete the model, we need to add the good market
equilibrium condition:

k
(1-u)f(— ) + f(k*) = c + c* + i + i*
1-u

(14)

and the financial market integration condition:

(15)

r(t) = r*(t)

Given the evolution of the state variables k and le, the
goods market equilibrium condition determines at each point in
time the world real rate of interest, and therefore wealth and
consumption.

2.4. Steady State

The steady state, represented by a bar over each variable, is
easily derived. Denoting z = k/(1-u), capital per employed worker,
we have:

f'(z) = f'(k*) = r = 5,

q = q* = 1

(16)
w = f(z) - z f'(z)

7

w* =f(k*)-k* flk*)

It
might
be
noted
that
the
labor
mobility
constraint
together
with
(5)
may
yield
a
negative
unemployment
rate.
this
could be
interpreted as
imports
of foreign
workers,
in
follows It is clear that we always have u>0.

(13)
While
what
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While most of the implications are standard features of the
Ramsey model, it is worth noting that what is determined in the
steady state is z, the capital/employed labor ratio, not k,
capital per capita:

(17)

z = k/(1-u) =

(w) with w = w*

Thus the steady state values of k and u are not uniquely
s
determined. Any pair of values which satisfies (17) is ex-ante
possible, as represented in Figure 1. What determines unemployment
in the long run, therefore, is capital accumulation which, by (6),
depends on the whole path of q - the shadow price of investment or
Tobin's marginal q - during the transition. This case of
hysteresis underscores the link between the labor and goods
markets which lies at the center of the present analysis. Note
that if a were to be constant, the unemployment rate would
immediately jump to a level such that (17) is satisfied for any
value of w = (1-cc)w*, and nothing else would happen. This is why
it is assumed that a is gradually vanishing.

[Figure 1 here]

8

This is a consequence of the fact that with constant return to
scale, the level of production Is not determined.

-13-

3. The Full-Employment Case

In this section, the real wage in the East is assumed to be
perfectly flexible and satisfies (5) for u=0. This case is
interesting in its own right as it sheds light on the links
between East and West as the East converges to become identical to
the West. It will be useful as a benchmark for the next section,
since the simplicity of this case allows for an easy graphical
solution, which is not possible with rigid real wages.

The experiment designed to represent the effect of economic
reform in the East consists in assuming that at t=0, East Europe
starts with k much lower than the West full employment level
0
defined by f' ( k )=8, while West Europe is initially at its steady
state position (k o
*=k*=k such that f ' (k*)=0). Given the symmetry of
the situation - both "countries" are identical in all respect
except for the starting position - it is convenient to solve the
model in sums and differences. Interaction between the two
countries occur through the goods market equilibrium condition
(14) which affects only the sums, and through the financial market
condition (15) which affects only the differences. Differentiating
(14), using (6), (7) and (12), and linearizing around the steady
state, we find the level of the interest rate which ensures good
market equilibrium:
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(18)

r = a - 7 ((k - k) + (k • - k*)1 = a -

(k+ - 2k)

h' (0) f"(k)
with 7 -

>0
a(0+0*) + 2 h'(0)

where we introduce the notation for sums: k +=k+k • , while we use
below the notation k=k-k*.

From (18), it appears that the low initial level of capital
in the East will push worldwide interest rates upward. The
intuitive reason should be clear: with the capital stock below its
steady state level, the marginal productivity of capital is high
(above (3) and the high return on investment exerts an upward
pressure on interest rates.

The behavior of saving is interesting. Given the particular
form of the utility function, saving is unresponsive to direct
interest rate effects (see (12). Consumption is driven by wealth.
As we will see, wealth in the East immediately rises as higher
future incomes are discounted back to the present. Thus private
households dissave. In the west, wealth too increases and saving
declines. This implication of the model is backed by the lack of
empirical evidence linking household saving to the real interest
rate, see e.g. Blanchard and Summers (1984).9

9

This Is to be contrasted with Giustiniani et al. (1991).
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Substituting (18) in (6) and (7), and linearizing we find the
following systems for the sums and differences:

q

+

= 6(q+ -2) +

431(0+0*)

(k+-2k)

h'(0)

(19k)
k = h'(0) (q+-2)

q =

q- - f"(k) k

(19)
k

h'(0) q

The transition is shown in Figure 2, staring from k o above k*
and k - larger than -k
- *, in both cases in proportion to the
0
economic value of the initial stock of capital. When the East
embarks on the transition process, q is very high because of the
large marginal productivity of capital. This starts the process of
capital accumulation in the East. At the same time, the real
interest rate increase pushes q* downward i° in the West, leading to
a decumulation of the capital stock. Over time, as the marginal
productivity of capital in the West rises, q* increases again
above unity which restores k* to its initial value.

As k* declines initially, so does the marginal productivity
of labor, and therefore real wages in the West. Thus the initial

10

It can be shown that the slope of the convergence path in the
minus diagram exceeds the slope of the convergence path in the
plus diagram.
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Western perception of Eastern reform is negative. Yet, (12)
implies:

f• /o.

(20)

r -

Thus wealth increases in both West and East in the same
proportion. For the world at whole, the source of wealth increase
is capital accumulation in the East. It accrues to the West
through borrowing by the East (b = < 0). It pays for the East
to borrow because the return on investment (the marginal
productivity of capital) far exceeds the real interest rate. By
offering a return r larger than the rate of preference, the East
induces the West to save and invest in the East.

[Figure 2 about here]

4. The Labor Mobility Constraint

We now consider the case where labor outmigration leads to
rigid wages in the East. More precisely, it is assumed that the
labor mobility constraint (13) is binding so that the transition
is accompanied by unemployment. Then w is a state variable and (5)
can be inverted to give:

(21)

z = k/(1-u) = iii(w)

With k another state variable driven by (6), unemployment is
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determined trivially by:

(22)

1-u = kAP(w)

The good market equilibrium condition still determines the
real interest rate, but the evolution of the capital stock in the
East ceases to be an independent driving variable. Indeed, the
capital labor ratio is now driven by real wages which are
exogenous to the East because of (13). This is seen by
substituting (21) and (22) in (18), differentiating and
linearizing around the steady state to get:

(23)

r – 6 7

w/z
(q - 1) - 7 (k* - k*) - 7 OW) (w - w)
f " (k*)

- 2'

w/z i/e(w)(1-u) .
w
h' (0)f "(k*)

The real interest rate rises in response to any pressure for
higher capital accumulation in the East or in the West, i.e. when
q exceeds 1 (note that r<0), or when k* is below its steady state
level, or when wages in the East grow as w rises because it is
below w or because of its own dynamics (w>0).

From (7) and (23) we have, after linearization:
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w/z
(24)

q = (6

7

f"(k*)

)(q-1) - Ir (k*-k*) + 7 1/,'(w) (w-w)
1

w/z 1,/,'(w)( 1 -u) '
w

-

h' ( 0)f "(k* )

q* ■

(25)

_1,

w/z

(q-1) +

a (e-l) + 7 1 (k*-k*)

f"(k*)

- 7 lie (w) (w-w) - 7

w/z 1,/,'(w)(1-u) w
h'(0)f"(k*)

where 7 1 = - 7 - f"(k*) > 0.

This case cannot be solved graphically since real wages in
the East are driven by wages in the West via the labor mobility
constraint

(13). 11 Yet it

is possible to characterize

the

transition in relation to the benchmark case of the previous
section. With flexible real wages and therefore full employment in
the East, wage convergence was the result of capital accumulation
up to the Western level. If the labor mobility constraint imposes
excessively high real wages

tz

in the East, firms enter the

post-reform transition period by immediately raising the capital

11
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solution
for
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12
Precisely w(0) > fIk(0)1 - k(0)f'(k(0).

special

case

Is
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in
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labor ratio with the only degree of adjustment available, that is
by reducing employment.

Thus, early on, high unemployment in the East is the channel
through which the marginal productivity of labor is brought up to
the real wage level. Over time, capital accumulation takes on part
of the pressure, as discussed below. The high effective capital
labor ratio thus achieved in the East forces up the real interest
worldwide (see (23) with w<w), which depresses Tobin's q in the
West and leads to a temporary decumulation of capital. The falling
capital labor ratio means that real wages in the West decline. The
fall in k* further increases the real interest rate worldwide as
the marginal productivity of capital rises in the West too. This
crowding-out process in the West is eventually reversed when
rising capital productivity exerts enough upward pressure on
Tobin's q. In the East, the very high initial marginal
productivity of capital ensures that capital accumulation occurs
throughout the transition, possibly relieving the need for
unemployment to be the main balancing variable. Thus,
qualitatively, the transition process is accompanied in the West
by the same evolution as in the full-employment benchmark case.

What is the role of the labor mobility constraint,
represented here by a(t)? It is instructive to consider the other
polar case, i.e. when real wages in the East are immediately
aligned on those in the West, which occurs when there is no labor
mobility cost i.e. when a(t) = 0 Vtx-0. Then unemployment in the
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East is immediately driven to a level such that, at the initial
per capita capital stock the capital labor ratio establishes
equality between the real wage and the marginal productivity of
labor. But then the capital labor ratios are the same in the West
and the East (z=k*) and so are the marginal productivities of
capital, both equal to the initial steady state rate of interest
r=c5. There is no further incentive for Eastern firms to invest and
the transition is instantaneous. Nothing else than unemployment
happens anywhere, East or West. Unemployment and per capita
capital (in this model) stay at their initial post-reform levels
forever. Of course, the West remains unaffected and world wealth
does not change either.

Thus in the long-run we find that the tighter the labor
constraint, the less capital accumulation occurs in the East and
the larger the unemployment rate. As a low level of capital
accumulation means a limited increase in world wealth, the West
lends less to the East, which undergoes lower current account
deficits and lower foreign debt accumulation. Of course, if real
wages were to become flexible, the long run would have the
properties of the case studied in the previous section.

In the shorter run, the previous reasoning shows that a tight
labor mobility constraint - a low value of a(t) - implies a
limited increase in Tobin's q in the East and a limited decrease
in the West. Thus, there is also less of an initial fall in
investment and a lesser pressure on Western wages. By tying their
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real wages to the Western level, Eastern workers exert less of a
downward pressure on their western counterparts. In fact, the
pressure falls progressively more on unemployed workers in the
East. This makes it clear that the assumption of real wage
rigidity, and the resulting hysteresis effect, must fundamentally
be justified by a segmentation of Eastern labor markets. The
unemployed must be unable to challenge the real wage rigidity.

13

Summarizing, the tighter the labor mobility constraint (the
lower the coefficient a(t) during the transition), the less
capital eventually increases in the East, and the less it
temporarily declines in the West. There are two additional,
permanent, effects of a strong labor mobility constraint. First,
in the East, the low per capita capital k requires a comparatively
larger rate of unemployment as seen in Figure 1. Second, on a per
capita basis, world wealth and welfare benefits less from the
reform. This affects both the East and the West, and shows up as
reduced borrowing by the East.

5. Rigid Wages in the West

For completeness, and possibly realism, this section takes up
the case when Western workers too peg their real wages. It is
assume that w* is permanently set to a level such that there was
unemployment in the West prior to reform in the East:

13
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w*.w* such that It; = k*(0) < 4/(w) so that 1 -

= k*Ab(w*) < 1

It is clear that the West is now described by the same set of
equations which applied to the East in the previous section. The
goods market equilibrium condition sets the real interest rate as
follows:

(26) r=8 +7 2h'(0) [(q-1)+(q*-1)1 - (1-u)7 21,1e(w)w - 70'(w)(w -w)

All the qualitative results of the previous section apply
with one, fairly obvious, exception. As Tobin's q initially falls
in the West, the capital stock still declines initially, but it
now keeps declining throughout the transition. In the long run,
per capita capital has declined in the West and increased in the
East. In both countries unemployment increases, from zero in the
East, from u in the West. These effects are smaller the tighter
0
the labor mobility constraint in the East. Thus, even with rigid
real wages, unemployment would not grow in the West if real wages
were perfectly flexible in the East. Furthermore, capital
accumulation in the East outweighs capital decumulation in the
West so that world wealth increases, the more so the less tight is
the labor mobility constraint (i.e. the lower a throughout the
transition).

How does real wage rigidity in the West impinge on the
transition in the East? In the special case studied in the
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Appendix it can be shown that if the cost of mobility does not

14
converge too fast to zero , there is less capital accumulation in
the East when western wages are fully flexible. Wage rigidity in
the West favors capital accumulation in the East because the
initial rise in the worldwide interest rate is met in West by
higher unemployment. When q* recovers later on, the capital labor
ratio in the West is partly restored by a fall in unemployment.
Less capital accumulation needs to occur because there was less
capital decumulation to start with. This means less pressure on
interest rates from the West, which benefits capital accumulation
in the East. In fact, under the same conditions, total world
capital accumulation is larger with rigid wages in the West.

6. Conclusion

As the East starts with a low level of productive capital per
capita, workers face a low marginal productivity of labor. The
prospect of low real wages until the transition is completed,
which may take several years if not decades, will act as a
powerful incentive for workers to migrate. Such migration is not
desirable, neither for the East for it would reduce the marginal
productivity of capital and therefore its accumulation and wealth
increase, nor for the West where an additional supply of labor
would force wages down. A central question therefore is how to
avoid migration.

14

The precise condition is given In the Appendix.
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A likely answer may be generated by the internal political
dynamics of the new Eastern democracies. Time and again history
has shown how major political changes are quickly accompanied by
steep wage increases. This paper has studied the possible effects
of such an outcome, deliberately overlooking a host of issues
which would accompany a major wage push, chiefly inflation and
external imbalances. Real wage rigidity is always a recipe for
unemployment, and that is the case in the present case. In
addition, it appears that capital accumulation itself is affected.

An important issue is how will the West respond. To tackle
this question, it is useful to think in terms of incentives and to
ask first how will the West be affected. As is clear, in any case,
the West will have to finance external balances, and should gladly
do so in view of the potential high marginal productivity of
capita1. 15 But the West and the East share two common interests in
the process described here. Both have an interest in avoiding
migration, which calls for high wages in the East. At the same
time, worldwide wealth increase will be higher the lower are labor
costs. This common externality suggests that some form of wage
subsidies, financed by the West, may be a second best solution
during the transition. Much work is required to give a precise
content to this idea, particularly in view of severe moral hazards
difficulties.

15

On this point see Begs et al. (1990) and Wyplosz (1991).
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APPENDIX

A particular case with an explicit solution

In this appendix, we derive the solution of the model used in the
case when the cost of labor mobility declines exponentially. The
key equations of the model are (6), (24) and (25), along with
(13). Here (13) is particularized in two ways. First, it is
assumed that w is indexed to the steady state wage level in the
West, i.e w=(1-a)w*. Second the mobility cost is assumed to
decline exponentially, i.e. a(t)=a0 e-et . Under these assumptions,
the labor mobility constraint can be linearized as:

(Al)

w - w = -

W C(

and

w=wea

Note that w = w*.

Model of Section 4
Under these conditions (24) and (25) become:

(q-1) - 7 (k* - k*) - y

(A2)

q=7

(A3)

q* = 72 h'(0) (q-I) + 3 (q* - 1) + 7/ (k* - k*) - 7 4 a

5

with 7 = ((1-u)(97 + 7 1 Ow) w
2
3
1
7 4 = E(1-u)97 2 - 71 lie(W) w
7 = 6 + 7 h'(0)
2
5

3 a

-26-

Along with (6) rewritten as:
(A4)

k = h'(0) (q - 1)

(A5)

k* = h'(0) (q* - 1)

these four equations fully characterize the system. Note that it
is block-recursive, with (A4; solved in a second stage. The first
block, comprised of (A2), (A3) and (A5) is saddle-path stable with
one negative root X. Given that a=cc e-Ot , we can guess that the
0
solution is of the form:

(A6)

q(t) - 1 = A e -et
1

(A7)

q*(t) - 1 = A* (e e -et

(A8)

k*(t) - k* = - h'(0) A* (e

+

A eAt)
2
+

A eAt)
-et

-

eat )

where we have used the initial condition k*(0) = k*. Then tedious
computation shows that:

(A9)

q(0) - 1 = A + A
l
2

q*(0) - 1 = (0+X) A*

k - k(0) = h'(0) ((A /0) - (A /X))
2
1

The signs of these expressions is generally ambiguous and are
given by the following conditions:
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q( 0 ) > 1 when (8+8-A)(7 5 -A)73

+ 7h'(0)74 > 0

q*(0) < 1 when 72h'(0)73 (7 5 +0)7 > 0
4
k > k(0) when (7 5-A)[v 1 h'(0)-8A173 + (754-9-A)7h'(0)74 > 0

To interpret these conditions, it is instructive to see how they
vary with the size of O. As 8 increases becomes smaller yet
positive, q*(0)-1 becomes negative while q( 0 )-1 and k-k( 0 ) become
positive. Indeed,

0-)w

is the limiting case where a=0 so that

nothing happens in the West while unemployment jumps to its steady
state level in the East. Furthermore, the absolute values of all
the above expressions is proportional to the initial cost of
mobility cco.

Model of Section 5
Using (Al) and (26) we find that the model, linearized, is fully
described by the two following equations:

(Al2)

q

(A13)

q*

=

75 (q - 1)

=

72

+

72 h'(0) (q* - 1) - 73 a

h' (0) (q - 1)

+

75 (q * - 1) - 74a

Of course, (A4) and (A5) then determine k and k*. The solution is
of the form:

(A14)

q - 1 = A e-et

(A15)

q* - 1 = B e-et

It can be shown that A>0 but the sign of B is ambiguous. Total

-28-

capital accumulation is:

(A16)

k - k = h'(0) A/0
0

and

k* - k

0

h'(0) 8/0

To compare the models of Sections 4 and 5 we compute the
following:

(A17)

(A1/0 - A 2/X) - A/0 = K1 [(3'5+8)z 4 - 72h'(0)73 1 ao

(A18)

(A /0 - A /A) - (A+13)/0 = -K (8 + A) A*
2
1
2

where K and K are both positive expressions. Note that the
1
2
condition for capital accumulation in the East (A17) depends on
the same sign condition as q*(0)-1=(e+A)A* in Section 4. The same
condition also characterizes world capital accumulation in (A18).
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Table 1. GDP per Capita (1988 US D011ars)

GDR

Bulgaria Czechoslovakia
1500

3500

Germany
18480

Hungary Poland

4000

3000

U.K.

Spain

12810

Source: Begg et al.

(1990).

Romania

2000

1000

Portugal
3650

7740

Note: Data for Eastern Europe are

notoriously unreliable. The numbers used here are estimates by
Credit Suisse First Boston.

Table 2. GDP per capita in 1950 (US Dollars)

Belgium France

790

690

Germany Italy

470

320

Source: International Financial Statistics

U.K.

U.S.

740

1890
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Table 3. Work Time Required to Purchase Selected Goods. 1988
Index Numbers: West Germany = 1.0

Bulgaria

Czecho.

GDR

Hungary

Poland

Pork (1kg)

4.1

3.4

1.3

2.4

2.0

Beef (1kg)

5.9

3.7

1.0

2.6

1.7

Butter (1kg)

6.0

3.6

1.9

2.5

3.5

Sugar (1kg)

7.1

3.3

1.4

3.2

3.6

Motor car

4.0

2.5

2.4

2.3

9.2

Color TV

5.3

6.6

5.6

4.0

13.4

Source: U.N. Economic Commission for Europe, Economic Survey of
Europe in 1989-1990.
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