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Abstract This paper studies the implications of a dynamic general equilibrium
model with three production sectors, which are agriculture, industry and services.
Due to the assumption of increasing returns, our model has multiple equilibria.
There are two stable equilibria: one, in which a country produces only agricultural
goods and converges to a steady state, and the other, in which a country operates all
three sectors and has positive unbalanced long-run growth with contracting agri-
culture and expanding industry and services. These predictions agree well with the
real-world development experiences of rich and poor countries. In the context of our
model, we also investigate the evolution of the sectorial composition in the tran-
sition countries and find that such countries move to the rich rather than to the poor
world.
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1 Introduction

In this paper, we consider a multi-sector dynamic general equilibrium model with
the aim of explaining the evolution of the sectorial composition in rich and poor
countries, and in particular, in transition countries. There are three sectors in the
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model: agriculture, industry and services. Industry is assumed to have increasing
returns to scale, which leads to multiplicity of equilibria. The stable equilibria are
two. In the first equilibrium, a country opens only the agricultural sector and
converges to a steady state with zero long-run growth. In the second equilibrium, a
country opens all the sectors and converges to an unbalanced long-run growth path
with contracting agriculture and expanding industry and services.

The consumer’s side of our economy is standard: a representative consumer
solves an intertemporal utility-maximization problem subject to a capital-accumu-
lation constraint. Concerning the producer’s side, we assume that the three sectors
produce the same output commodity by using different technologies.! Agriculture
uses both capital and labor inputs; industry uses only capital input; and services uses
only labor input. There are positive spillovers across firms in the sense of Romer
(1986). Spillovers have the largest effect on the productivity of industry, they have
more modest effect on the productivity of services and they have no affect on the
productivity of agriculture. If no firm invests in industry, the productivity of
industry and service sectors is zero, so that no individual firm has incentives to
invest there, unless sufficiently many other firms do so. This is precisely the feature
of the model that produces multiplicity of equilibria: countries whose producers
manage to coordinate on opening industry and services become rich, whereas those
whose producers did not succeed in doing so remain poor.

There is a body of literature based on multi-sector models with increasing returns to
scale, e.g., Murphy et al. (1989), Kemp and Schweinberger (1991), Matsuyama (1991,
1992) and Rodrik (1996).> This literature explains the differences in patterns of
economic development across countries by multiplicity of equilibria: rich countries
are those that are situated in high-income equilibria, while poor countries are those that
stick to low-income equilibria.> Three recent contributions to this literature are
Eswaran and Kotwal (2002), Graham and Temple (2006), and Kylymnyk et al. (2007).
The first paper extends the standard setup with two sectors, industry and agriculture, to
include a third sector, services, and studies the role of the service sector in the process
of industrialization. The second paper calibrates a two-sector model with economies of
scale to the data and establishes whether each considered country is situated in a low-
income or a high-income equilibrium. Finally, the last paper constructs a two sector
model that has non-vanishing economic growth in a good equilibrium, as opposed to a
bad equilibrium, in which there is no long-run growth.*

' In this assumption, we follow Hansen and Prescott (2002) who assume that the manufactured and
agricultural goods are perfect substitutes.

2 See also Choi and Yu (2002) for a review of the international-trade literature that employes the
assumption of increasing returns to scale.

3 A review of the literature on coordination can be found in Rodrik (2005).

4 Other related literature can be classified in two groups. One group includes multi-sector neoclassical
growth models, which focus on explaining the time-series behavior of the sectorial composition of one
given country (Hansen and Prescott 2002; Kongsamut et al. 2001); in the absence of a permanent cross-
country heterogeneity, these models do not account for the cross-country differences since the
equilibrium in a neoclassical growth model is unique. The other group includes dynamic Heckscher—
Ohlin models of comparative advantage, which explain the cross-country differences by heterogeneity in
preferences and technology (Ventura 1997), timing of development (Atkeson and Kehoe 2000),
endowment of natural resources (Guillé and Pérez 2007).
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In the present paper, we adopt assumptions that lead to non-vanishing economic
growth in a good equilibrium, as in Kylymnyk et al. (2007), however, there are
important differences between the two papers. In the present paper, we focus on a
closed economy with three sectors (agriculture, industry and services), whose inputs
are capital and labor, and whose products are perfect substitutes. In the previous
paper, we consider an open economy of international trade with two sectors
(primitive and sophisticated), where primitive production requires capital and land,
and where the sophisticated production requires capital and primitive goods, and
where only output of the sophisticated (but not the primitive) sector can be
consumed. We differ from Eswaran and Kotwal (2002) in that we augment the
standard two-sector model to include the service sector in a dynamic context, which
allows us to focus on time-series patterns of the economic development, while
Eswaran and Kotwal (2002) study the role of the service sector in a static context. We
differ from Graham and Temple (2006) in that our model predicts non-vanishing
economic growth in a good equilibrium and can account for arbitrary large income
differences between rich and poor countries, whereas a calibrated variant of a two-
steady-state model considered in Graham and Temple (2006) produces too small
income differences relative to the data. Finally, unlike the previous literature, we test
the model’s predictions by looking not only at evidence from the developed and the
developing countries but also at recent evidence from the transition countries.

The transition economies are currently undertaking a transformation to market
economies, however, it is not clear yet whether they will be transformed to rich or
poor market economies. In particular, this is not clear because the transition process
was initially accompanied by a severe economic crisis and a dramatic reduction in
the living standards. It is therefore an open question where the transition countries
transit. Our model predicts multiple solutions and thus, it does not allow us to
answer this question on purely theoretical grounds: the transition countries can end
up either rich or poor depending on the equilibrium selected. Nonetheless, our
model allows us to get the answer on empirical grounds, specifically, we can
characterize the good and bad equilibria in the model and check which of them fits
the development experiences of the transition countries.

In order to establish an equilibrium prevailing in the transition economies, we trace
out the sectorial adjustments taking place in these economies along the transition
process. Initially, the transition countries had a large agricultural and industrial
sectors, and they had a small service sector compared to the corresponding sectors in
the developed countries. Therefore, if the transition countries are in the good
equilibrium, we should observe an expansion of the service sector and a contraction of
the agricultural and the industrial sectors. In turn, if they are in the bad equilibrium, we
should see agricultural growth at expanse of the other two sectors. We find that during
the 1990-1999 period, the average output shares of agriculture and industry in the
transition group of countries had reduced from 20.0% to 17.0% and from 44.3% to
31.1%, respectively, and the average output share of services had increased from
35.7% to 51.9%. We therefore conclude that on average, the transition economies are
in the good equilibrium. The good-equilibrium pattern is particularly pronounced for
the most developed transition countries such as Czech Republic, Estonia, Lithuania,
Hungary, Poland and Slovak Republic. For less developed transition countries, the

@ Springer



312 Econ Change (2007) 40:309-325

development patterns are not entirely clear. In particular, such countries as Albania,
Armenia, Azerbaijan, Kyrgyz Republic, Moldova, Romania, Tajikistan and Uzbeki-
stan had experienced an increase in the output share of agriculture, which corresponds
to the bad equilibrium.

The rest of the paper is organized as follows. Section 2 develops the model and
defines the equilibrium. Section 3 discusses the model’s implications. Section 4
tests the empirical relevance of the model, and finally, Sect. 5 concludes.

2 The model

In this section, we develop a model and describe the corresponding equilibrium
conditions. Time is continuous, and the horizon is infinite, ¢t € [0, c0). The
consumer’s side of the economy consists of a continuum of identical infinitely-lived
agents, and the producer’s side consists of a continuum of identical production
firms. Both the agents and the firms have their names uniformly distributed on a unit
interval [0,1], which ensures that variables of the representative agent and the
representative firm coincide with the corresponding aggregates.

A representative agent has a period utility function of the Cobb-Douglas type
that depends on consumption. The agent does not value leisure, so she inelastically
supplies all her time endowment to the market. For the sake of convenience, we
normalize the time endowment to one.

Thus, the agent solves the standard intertemporal utility-maximization problem:

m [ 2

subject to
K. = (r. — 0)K, +w; — ¢y, (2)
tim e ) 20, o)

where K, > 0 is given. Here, ¢, is consumption; w, is real wage; K, and r, are the
capital stock and the interest rate, respectively; p > 0 is the discount rate; y > 0 is
the utility function parameter; 6 € (0, 1] is the depreciation rate of capital; and
finally, (3) is a no Ponzi game condition. Dot over K, represents differentiation with
respect to time.

A representative firm is composed of three production units, the agricultural, the

industrial and the service ones, which we denote by superscripts “a”, “i” and “s”,
respectively.’ All three units produce the same output commodity but use different

5 The assumption that each firm can operate in all three sectors is convenient because it allows us to
explicitly separate the intertertemporal decision about the total capital stock and the intratemporal
decisions about the distribution of the total capital stock across sectors. It can be shown that our setup is
equivalent to the one where firms can operate only in one sector and where all investment decisions are
made by the consumer.
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technologies. There are two production inputs capital, k,, and labor, n,. Therefore,
the level of output depends on how the firm distributes capital and labor across its
production units. As in Romer (1986), we allow for the presence of learning-by-
doing spillovers in the production function. As a result, output of each individual
firm also depends on how capital is distributed across the agricultural, industrial and
service sectors at the aggregate level. Thus, the production function of each firm is

F(k kLK nl,nl, @), (4)

(2R R A A S

where k9, ki, ki >0 and n? ni,ni >0 are the capital and labor inputs of the
agricultural, industrial and service units, respectively; and @, is a set of aggregate
variables, which represent spillovers (externalities). For example, ®, can be
composed of aggregate capital stocks of the three sectors. We assume that the
production function (4) exhibits constant returns to scale in private inputs and that it
is continuous, differentiable and strictly concave.

The firm maximizes the period-by-period profit taking ®,, r, and w, as given

= kak}fga}i S{F(kf’,kﬁ,kf, ny, nﬁ7nf, <I>t) — rik; — w,n,}, (5)

subject to
K+ k+k =k, (6)
nd+nl+n=1. (7)

Definition An equilibrium in the economy (1)—(7) is defined as a sequence for the
agent’s allocation {c,,K,,;}Z0, for prices {r;,w,},°, and for the firm’s allocation

{ke kO KL K, nf,ni,nf}io such that given the prices:

(i) {ci, Ki+1},o, solves the utility-maximization problem (1)—(3);
(i) {k, k¢ ki, kS, n¢ ni,ni} " solves the profit-maximization problem (5)~(7);
(iii) the representative firm’s variables coincide with the corresponding aggregates;

(iv) all markets clear and the non-negatity constraints are satisfied.

It follows from the utility maximization problem (1)—(3) that the agent’s optimal
choice satisfies the standard Euler equation

p+12 =0 (®)
Ct

Further, the profit-maximization conditions of the firm (5)—(7) are described by
the following Kuhn-Tucker conditions:

oF
(@—r,>l€,‘=0, ki >0 for x € {a,i,s}, )

t
<§F _ Wz)”f =0, n >0 forx € {a,i,s}. (10)

n;
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In particular, conditions (9) implies that if the firm has no capital in some sector, this is
because such a sector has a rate of return, which is lower than r,. Also, this condition
implies that all sectors, in which the amount of capital is positive, have the same rate of
return, equal to r,. Condition (10) has similar implications with respect to labor and wage.

3 The model’s implications

In this section, we study the implications of the model of Sect. 2 under particular
assumptions about the production function. We specifically assume that (4) takes the
form:

AR (0 P41 (1) 45 (), (11)

where A > 1, f € (0,1) and ¢}, @; are spillovers affecting productivity of industry
and services such that:

o= 0 (k) = (€)™ and g} = o' (K) = ()" (12)

This specification is based on several simplifying assumptions that later allow us to
obtain a closed-form expression for intratemporal choice. First, agriculture uses
both capital and labor inputs; industry uses only capital input; and services uses only
labor input. Second, only the industry sector creates externalities. Third, external-
ities have the largest effect on the productivity of industry, they have more modest
effect on the productivity of services and they have no affect on the productivity of
agriculture. While these assumptions are very special and should be treated with
caution, they still allow us to capture an important feature of actual economies,
namely, that capital labor ratios are the largest in industry and the smallest in
services, see Eswaran and Kotwal (2002) for a discussion.

Let us characterize the optimal distribution of capital and labor across sectors
under the production function (11). As a first step, we shall compute the marginal
productivities of capital and labor:

a a\B=1/ a\1-P
ry = PA(k)" (nf) (
i i(piyh-1 i\1-8
Ty = ﬁq)t(kt) = ﬁ(kz) ) (14)
a a\B( a\—h
wi=(1- ﬁ)A(kt) (nt) J (
5_1_ sx*ﬁ_l_ kzﬂ s*/j
wy = ( ﬂ)q)t (nt) - ( /})( r) (nt) ’ (
where the second parts of equalities (14) and (16) follow by assumption (12).
Notice that the assumption of decreasing returns to scale in the agricultural sector
ensures that output of this sector is always strictly positive. In fact, at low levels of

development, k, — 0, the marginal productivity of capital in agriculture is higher
than that in industry, i.e.,

lim 7* = oo, and lim ri = 0, (17)

k,—0 ky—
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for all k%, ki >0 satisfying k* + k! = k,. Thus, agriculture attracts all capital, while
industry is not developed at all, i.e., k! =k, and kf = 0. However, given that
industry is not operating, from (16) we have that the rate of return on labor in
services is zero, so that the service sector is also closed, nf = 1 and n; = 0. Thus, at
low levels of development we have a corner solution where only agriculture sector
is operating.

When the aggregate capital stock becomes large enough, in addition to the corner
solution, there is an interior solution, where the aggregate capital is split between
the agriculture and industry sectors, so that both of them have the same marginal
productivity of capital, r? = r!,

nd = APTKIKC. (18)
Furthermore, it follows from (16) that once industry is opened, the firm will also

open the service sector, so that agriculture and services must have the same pro-
ductivity of labor, w{ = w7,

Ake)" () "= ()" (m) . (19)
By substituting (18) into (19) and re-arranging the terms, we obtain
ng = AT (k). (20)

Let us compute a threshold level of the aggregate capital under which the industry
and the service sectors can be opened. By combining restrictions n{ + n} = 1 and
ki + k; = k, with conditions (18) and (20), we can write

(1-a7) (k)" kK + 1 =0. (21)

By solving for k! from (21), we have

kxR -4(1-a)
K = - . (22)

Thus, the minimum aggregate capital stock under which industry can be opened, k,
satisfies k2 4(1-A77) = =0, and is given by which implies

k=2\1—-A", (23)

in which case, according to (22) a half of capital is transferred from agriculture to
industry and services, i.e., K=k = 1k Under any k; > k, Eq. 21 has two different
solutions, which are given by (22).

Summarizing, the equilibrium dynamics of our economy are described by the
following system of two differential equations:

a=" (A" ()=o), (24)
b= (B 00 o) (= A ) P 25)
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where we can have either corner solution ki =k, or one of the interior solution
given by (22). Assuming that the economy sticks to the same solution during all its
life, we obtain the following possible equilibria.

Equilibrium I (E;) All production is concentrated in agriculture, and the
production of industry and services is zero. The economy converges to a steady
state E; with a zero growth rate,

1
=1 .

ax __ Sk
n =1, n =0,

where variables with stars and without time subscripts denote steady state values.
The result (26) follows directly from the Euler Eq. 24 evaluated in the steady state.

Equilibrium II (E;) All sectors produce non-zero output. The economy
converges to a steady state Ej, with a zero growth rate,

1 1
ax 5 + p 1 ax i* 5 + 14 =
ki = <W) ny, ky = <T ) (27)

1 5 +p -5
ax _ RS Sk B(B— _
ny =1—mny, ny =AW ”( B ) .

To compute the above values, we first substitute n from (18) into the Euler Eq. 24
and evaluate the resulting expression in the steady state to get ki7. We next compute
the steady state values of nj; from (20), and we restore nj;’ from the restriction
nj; +ny = 1. We finally compute k7" by using the obtained value nj;" and Eq. 18.

Equilibrium III (E;;) All sectors produce non-zero output, except of the limiting
case t — oo, when the agricultural sector is closed down. The economy grows at an
increasing growth rate, so that in the limit, we have®

k?;; =0, kZI = 090, (28)
ng =0, my=1

The three equilibria constructed are shown in Fig. 1. In the figure, the curves
r*(k¢) and r'(ki) = ri(k, — k%) represent the marginal productivities of capital in
agriculture and industry (services), respectively. The tangency point of r* kf) and
ri(k — k¢) identifies the threshold level (23). Finally, the intersection of 7 (k¢) and
ri(kj; — k) determines the steady state levels of Equilibria I and II.

In fact, Equilibrium II is unstable to deviations that affect prices. This can be
shown by means of the Marshallian tatonnement argument, which is as follows.’

S Instead of an increasing growth rate, we can obtain an asymptotically constant growth rate by assuming
different functions for externalities, ones that satisfy klim @' (k) =1.
—00

7 See Matsuyama (1991) for a discussion.
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Fig. 1 Equilibria I, II and III and threshold value k

Suppose that all firms are situated in Equilibrium II but a coalition of firms with a
positive measure deviates by investing more capital in agriculture than that implied
by the Equilibrium II strategy. Then, as is seen in Fig. 1, the marginal productivity
of capital in agriculture becomes larger than that in industry, r* > r!, so that other
firms start shifting capital from industry and services to agriculture until the
economy ends up in Equilibrium I. Alternatively, if a group of firms with a positive
measure deviates by investing more capital in industry than that implied by the
Equilibrium 1II strategy, we have r/ > r4, and all firms re-allocate capital from
agriculture to industry and services until the economy ends up in Equilibrium IIL.®
In contrast, Equilibria I and III are stable to deviations. Consider, for example,
Equilibrium I. If nobody invests in industry, according to (14), the marginal
productivity of these sectors is zero, ' = 0. Hence, r >/, and no firm has
incentives to deviate from the equilibrium strategy, which is to invest all capital in
agriculture. The same type of reasoning can be used to show the stability of
Equilibrium III.

Thus, according to our model, each country can become either rich or poor
depending on which equilibrium it coordinates on.” Poor and slow-growing
countries are those that are situated in Equilibrium I; such countries produce
exclusively agricultural products. In turn, rich and fast-growing countries are those
that are situated in Equilibrium III; such countries produce all kinds of products;

8 One can advocate Equilibrium II by arguing that it is stable under deviations that do not affect prices,
i.e., deviations of one firm or a group of firms with a zero measure. It is also possible to make Equilibrium
II stable to the price-affecting deviations by introducing adjustment costs as in Graham and Temple
(2006). In this paper, we do not consider Equilibrium II as it is not relevant for the empirical issues we
focus on.

° The fact that the equilibria in our model can be Pareto ranked does not imply that the coordination
problem is simple to resolve: it is a dominant strategy for each agent to stick to the bad equilibrium as
long as all agents do so. It is an open question how to get poor countries to coordinate on the good
equilibrium.
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they have low and decreasing with time shares of agriculture (in terms of labor,
capital and output) and they have high and increasing with time shares of industry
(in terms of capital and output) and services (in terms of labor and output).

4 Where do transition countries transit?

One of the key implications of our model is that a country can switch from one
equilibrium to the other at any point in time. In particular, the country can reach the
“agriculture only” Equilibrium I even when, initially, the country is in a good
Equilibrium III where industry and services represent a major fraction of the
country’s production. Such an equilibrium switch occurs when for whatever reason,
producers become pessimistic and start believing that the economy moves to the bad
“agriculture only” Equilibrium I. Then, the optimal strategy of each individual
producer will be to reallocate all capital from industry and services to agriculture.
Those producers who fail to do so will incur losses since a massive reallocation of
capital to agriculture drives the rate of return on capital in industry and services to
zero, as Eq. 14 shows.

Therefore, there is one question concerning transition countries, which is of
interest to address in the context of our model, namely: “Where do transition
countries transit now, to rich or poor countries?” When the Soviet system had
been broken down and transition to market economy began, the former Soviet
countries were roughly in the middle between rich and poor countries in terms of
their per-capita income. Regarding the sectorial composition of transition
economies, it was artificially created by the Soviet central-planning system,
and it was not typical for either rich or poor market economies. Namely, at the
beginning of transition, an average transition country had a very large industrial
sector, a relatively small service sector and a medium agricultural sector. Our
model predicts multiple equilibria and thus, does not allow us to tell where
transition countries transit on purely theoretical grounds: such countries can end
up either being rich or poor depending on the equilibrium selected. Nonetheless,
the model allows us to answer this question on empirical grounds, specifically,
given a characterization of the good and the bad equilibria in the model, we can
determine which of the two equilibria fits the development experiences of
transition countries.

We therefore investigate the empirical relationship between the countries’
sectorial composition and their economic performance. Our data come from the
World Development Indicators CD-ROM (2000) data set. We distinguish the groups
of 10 richest and 10 poorest countries in the sample by the level of GDP in 1999 and
the group of 26 transition countries. (The countries entering each group are listed in
the note “b” of Table 1). In Fig. 2, we plot the evolution of the GDP levels, and the
GDP and labor shares of agriculture, industry and services over the 1990-1999
period for the three groups distinguished, and in Figs. 3-5, we plot the same time
series for each of the transition countries considered. In Table 1, we provide the
corresponding groups’ statistics. To check the robustness of tendencies observed, in
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Fig. 2 The GDP level, and the GDP and the labor shares of industry, agriculture and services: their
evolution in 26 transition, 10 richest and 10 poorest countries over 1990-1999. Note: For the 10 poorest
countries, the labor shares are the averages of the corresponding variables over 1990-1999

Table 1, we also report statistics for the groups of 20 richest and 20 poorest
countries in the sample.

The evidence about the development experience of rich and poor countries is
well-known in the literature, see Kongsamut et al. (1997), Hansen and Prescott
(2002), Eswaran and Kotwal (2002), and Kylymnyk et al. (2007). Table 1 illustrates
the key tendencies. First, we have an enormous gap in the level of economic
development between the groups of rich and poor countries, whose per-capita GDPs
differ by a factor of more than 150. Further, we observe a striking difference in the
sectorial compositions between rich and poor economies. Rich countries have a
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Fig. 3 The evolution of GDP in the transition countries over 1990-1999

small agricultural sector and a large industrial and service sectors, while poor
countries have a large agricultural sector and a small industrial and service sectors.
As far as the evolution of the sectorial composition is concerned, the currently rich
countries have experienced a dramatic decline in the output share of agriculture and
an increase in the output shares of industry and services over the process of
economic development. In contrast, the sectorial composition of the currently poor
countries have been stable during a relatively long period. Our model is consistent
with all the above facts: it can account both for the differences in the development
patterns observed across rich and poor countries and for time-series patterns of
economic development of rich and poor countries.

We shall now turn to transition countries, which are the main subject of our
investigation. The tendencies about the output dynamics in the transition countries
do not reveal us whether the good or the bad equilibrium is selected. Most of the
transition countries experienced a J-curve output pattern over the 1990-1999
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Fig. 4 The evolution of the GDP shares of industry, agriculture and services in the transition countries
over 1990-1999

period: in 1990, the average per-capita GDP of the transition countries expressed in
constant 1995 $US was 2932.7; in 1995, it reached a minimum of 2015.5; and in
1999, it rose to 2313.9. Although during the last years, the transition countries
exhibit an upward trend in the per-capita GDP, it is not yet clear whether such a
trend is a result of a recovery after the crisis or it is an indication of having jumped
to a stable growth path. In fact, most of the transition countries still have not reached
the output level which they had at the beginning of transition; see Table 1 and
Figs. 2 and 3.

We therefore analyze the sectorial composition of transition economies and its
evolution over the transition period, and we compare it with the sectorial
compositions of rich and poor economies. As is seen from Table 1, during the
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Fig. 5 The evolution of the labor shares of industry, agriculture and services in the transition countries
over 1990-1999

1990-1999 period, the output shares of the industrial and the agricultural sectors in
the transition countries decreased from 44.3% to 31.1% and from 20.0% to 17.0%,
respectively, and the output share of the service sector increased from 35.7% to
51.9%. Similar regularities hold for the changes in the distribution of the labor force
across sectors: the labor shares of the industrial and the agricultural sectors
decreased from 34.8% to 27.8% and from 25.7% to 23.2%, respectively, while the
labor share of the service sector went up from 42.0% to 49.0%. For the 10 world
richest countries, the output (labor) shares of agriculture, industry and services are
3.6% (5.1%), 27.9% (28.3%) and 68.5% (66.7%), respectively, whereas for the 10
poorest world countries, the corresponding output shares are 41.1% (69.2%), 19.7%
(12.2%) and 39.2% (18.6%). Thus, there is strong evidence that the sectorial
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composition of the transition countries, as a group, converges to that of rich rather
than poor countries.'”

We also look at the evolution of the sectorial composition for each individual
country in the transition group. Notice that the sectorial output shares in Fig. 4 do
not always expose the same tendencies as do the sectorial labor shares in Fig. 5,
which is because the former shares are influenced by changes in the relative
productivity of sectors. Nonetheless, for such countries as Czech Republic, Estonia,
Lithuania, Hungary, Poland and Slovak Republic, the pattern implied by Equilib-
rium IIT is well seen for both output and the labor shares, and their sectorial
composition currently approaches the one of the 10 richest countries. In fact, these
transition countries are ones that do best in economic terms. On the contrary, the
transition countries doing poorly have experienced the changes in their sectorial
composition that put them closer to poor than to rich countries. According to the
output-shares figure, Albania significantly increased the agricultural sector;
Turkmenistan both increased the industrial sector and decreased the service sector;
and such countries as Armenia, Azerbaijan, Kyrgyz Republic and Uzbekistan
exhibited changes in their sectorial composition that lack a definite pattern. In turn,
as follows from the labor-shares figure, such countries as Bulgaria, Croatia, Kyrgyz
Republic, Moldova, Romania and Tajikistan expanded their agricultural sectors. In
the case of Bulgaria and Croatia, we also observe an expansion of the service sector
but such an expansion is not sufficient to absorb all labor exiting the industrial
sector. The agricultural growth in Kyrgyz Republic, Moldova, Romania and
Tajikistan is more worrying in a sense that it was not accompanied by visible growth
of the service sector and hence, it may indicate that those countries move to the bad
equilibrium.

5 Conclusion

This paper presents a general equilibrium three-sector growth model, in which the
industrial sector has an increasing returns to scale. The presence of economies of
scale in our model leads to multiplicity of equilibrium. Our model predicts that rich
and fast-growing countries are ones that are situated in the good equilibrium: such
countries experience non-vanishing growth, they reduce agriculture and increase
industry and services over time. In turn, poor and stagnating countries are ones that
are situated in the bad equilibrium: they have no long-run growth and specialize in
producing agricultural goods. In our setup, each country can become rich and fast-
growing if economic agents manage to coordinate on the good equilibrium.

Our model provides a framework for analyzing the development experience of
the transition countries. It predicts that if the transition countries move to the rich
world, we should see a reallocation of resources from industry and agriculture to
services, whereas, if they move to the poor world, we must observe an expansion of

10" A decrease in the share of industry in the transition countries is consistent with Equilibrium III of our
model. Given that the former Soviet countries artificially overinvested into industry at expense of
services, we should expect the size of industry relative to services to decrease to the level, which is
optimal for market economy.
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agriculture. Our empirical analysis suggests that overall, the transition countries
move to the good equilibrium. This is undoubtfully true for the most developed
countries in the transition sample (such as Czech Republic, Estonia, Lithuania,
Hungary, Poland and Slovak Republic), whose sectorial composition is now close to
that of the world richest countries. However, for less developed transition countries,
the development pattern is not entirely clear. In particular, such countries as
Albania, Armenia, Azerbaijan, Kyrgyz Republic, Moldova, Romania, Tajikistan and
Uzbekistan, have experienced growth of the agricultural sector, which can be
viewed as an indication of being in the bad equilibrium.
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