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1. Introduction

During the phase of transformation to a market economy, many countries of central and
Eastern Europe, the Baltic States and the Commonwealth Independent States (CIS)
initially experienced a severe decline in output. While these negative growth rates were
larger than most economists had expected, some of the transition countries have now
‘entered a stage of positive growth. This initial negative growth was sometimes
understood as the reflection of the chaotic situation caused by the transition; however, in
fact, this negative growth prevailed even before the transition. Figure 1 shows that the
average GDP of Eastern European and Baltic countries had a downward trend from 1983
until 1991 followed by an upward trend thereafter.! While this pertains to the average
GDP growth of Eastern Europe and the Baltic countries, respective GDP for most
countries except Hungary shows more or less the same pattern. This U-shaped curve
attracted the attention of many economists and policy makers. For example, Blanchard
(1996) points out that explaining the U-shaped pattern of output during this period is the
major theoretical challenge facing economists working on transition economies. Figure 2
indicates that the average total investment of Eastern Europe and the Baltic countries
behaves in a similar fashion as average GDP, which supports the conventional wisdom in
economics, that there is a close relationship between investment and GDP.

Most countries of central and Eastern Europe, the Baltics and the CIS share
similar economic characteristics. They are equipped with well-trained workforces, and

thus possess relatively high quality human capital stock, considering the level of per

! This represents the unweighted average for eleven countries including Bulgaria, Croatia, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, the Slovak Republic, and Slovenia.



capita GDP (EBRD, 1997, p57). In contrast to human capital, the physical capital stock
of these countries, in general, had been relatively obsolete since the mid 1980s and
needed to be modernized through new investment (EBRD, 1995; Konai 1992, p197). The
EBRD (1997) emphasizes that sustained growth requires investment in new plant and
equipment and in new skills, as well as innovation in technology and business
management, The major challenge facing the transition economies was how to escape
the poverty trap by acquiring advanced technology and accumulating capital stock more
effectively. Sachs (1996) claims that rapid as opposed to gradual systemic transformation
helps these economies to remain on a growth path, where the radical transformation
includes the institutional, legal, political, and administrative change of the economic
system from state-ownership to the market allocation of resources. This argument is
consistent with the conventional poverty trap argument of economic growth. Once the
economy falls into the poverty trap, gradual or mild increases in capital stock only causes
the economy to return to the low levels of the steady state (Barro and Sala-i-Martin,
1995). In fact, sustained efforts to achieve comprehensive reforms and economic stability
are bearing fruit in some transition economies where the process of economic
transformation is apparent.

This paper examines the role of foreign direct investment (FDI) in the growth of
central and Eastern European countries, the Baltic States and the CIS around the
transition period. The following section reviews the role of FDI, in particular, in
transition economies. Section 3 constructs theoretical frameworks to analyze growth in
the region and the role of FDI, and then develops a dynamic equilibrium path. The role of

FDI is empirically estimated and presented in Section 4. This section also discusses how



total factor productivity (TFP), based on empirical findings, has improved throughout the
transition period, and how these economies were able to escape falling victim to the

poverty trap. Section 5 concludes this study.

2. FDI and Economic Growth

FDI is generally considered to play a critical role in improving total factor productivity,
TFP, through the transfer of market-oriented technologies and business practices to the
countries in transition, as well as by contributing to the accumulation of physical capital
(for example, Urata and Kawai, 2000; Chan, 2000). Greater openness to investment
provides a path for the international transfer of advanced production techniques and
technical knowledge, thereby enabling transition countries to reduce the technology gap
with industrial countries. Domestic investment (DI) in nationalized industries in the
transition economies may contribute to the formation of capital; however, it may also
lead to a lack of competition, surplus labor, inefficient management, and consequently,
poor quality outputs.

While most of the capital investment carried out in these economies before the
transition was DI, after the transition, the share of FDI as a percentage of total investment
has been increasing. Figures 2 and 4, illustrate the two kinds of investment — average
total investment (that is DI plus FDI) and FDI as a percentage of total investment — for
these economies. The figures indicate that both total investment and FDI have grown

consistently since 1991, which also coincide with the growth of GDP in these countries



(as shown in Figure 1).> Figures 3 and 4 support the view that a positive correlation
between FDI and TFP should exist in the transition economies from 1991-2000.% Figure
4 indicates that FDI in the economies started to increase soon after transition around
1992, and then increased dramatically from 1994, which coincided with a sharp increase
of TFP as shown in Figure 3.

At the start of the transformation process to the market economy, many observers
expected that substantial capital inflows would be one of the engines of economic
development. However, in spite of strong incentives for foreign enterprises to invest in
the transition countries owing to the existence of reasonably well-trained labor, the
overall level of capital inflows remained low or modest, in most cases, during the initial
phase (1991-1993) of the transition process, even after a rapid surge in 1991.* Froot
(1994) points out that the number of investments and joint ventures with foreigners for all
of eastern Europe rose extremely rapidly during the initial phase of transition; however,
the average amount per investment remained small — about $150,000. Foreign investors
have been deterred by macroeconomic instability, uncertainties about the pace and
commitment to structural reforms, and the lack of transparent and stable legal structures.’
Brunetti, Kisunko, and Weder (1997) also report that, differences in the degree of

predictability of the institutional framework may be an important factor in explaining

* Due to the availability of data, the time span used for Figures 3 and 4 is different from that for Figures 1
and 2.

* The following sixteen countries were included in Figures 3 and 4: Albania, Belarus, Bulgaria, Croatia, the
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Moldova, Poland, Romania, the Russian Federation,
the Slovak Republic, Slovenia and the Ukraine. Figure 4 is based on the data from the WITW-WIFO
Database (2001). Figure 3 will be explained in Section 4.

* The average annual FDI per worker in the 16 transition economies from 1991 to 1993 are $63, $64 and
$94, respectively.

* World Economic Outlook, 1995



differences in FDI, as well as differences in economic growth across transitional
ECcOomnomies,

An explosive increase of FDI inflowing to the region in 1995 is believed to have
provided an important channel for the economies to achieve global integration and
technology transfers. From the U-shaped pattern of GDP growth rates mentioned earlier,
it is evident that since the 1990’s, some advanced transitory countries reached the upward
portion of the U-curve, accompanied by substantial inflows of FDI,

The positive effects of FDI on growth have been established by many studies.
However, it has been pointed out that the contribution of FDI to growth holds only when
the host country has a minimum stock of human capital (for example, Borensztein, De
Gregorio and Lee, 1998; Urata and Kawai, 2000)6. Most Eastern European and Baltic
countries have relatively high quality human capital; and in this respect, these transition
countries satisfy a necessary condition for them to benefit from FDI.

This paper analyzes the effects of FDI on growth in the transition economies of
ceniral and Eastern Europe, the Baltic States and the former USSR. Since time series data
for each country after the transition are not long enough to analyze the dynamic impact of
FDI on economic growth, cross-sectional and panel data (pertaining to the 16 transition
countries outlined in footnote 4 during the ten-year period, 1991-2000) will be used to
analyze the dynamic movement of equilibrium paths of those economies. After the
theorstical exploration, phase diagrams for these economies will be generated from the
results of empirical estimation, to confirm the dynamic movement of equilibrium paths

for pre- and post- transition process.

® Eastern European and Baltic countries are not included in Borensztein et al {1998) and Urata and Kawai
(2000).



3. Dynamic Equilibrium Path and FDI for Transition Economies

This section formulates the growth model and analyzes the equilibrium path for capital
stock with a low value of elasticity of substitution, which is appropriate for these
economies. Consider an overlapping generations (OG) economy with two periods, similar
to that in Samuelson's investigation (1958) of interest rates in pure exchange economies,
and growth with national debt by Diamond (1965). In each period, the economy
produces homogeneous goods by using two inputs, physical capital and efficiency units
of labor. The goods can be used for consumption or saving. The supply of physical
capital in each period is generated by the domestic aggregate savings from individual
agents in the economy and foreign direct investment. Technological spillover into the
country receiving FDI is allowed. Each agent is endowed with one unit of leisure when
young, and then labor is supplied to the market inelastically.

Each agent maximizes his/hers intertemporal utility function in the form of a

constant relative risk aversion (CRRA) utility function;

=y _1 i~y
(1) Max U(CII:C?_‘) = Clr +ﬂc?.£ 1

1-y l-y

(for y 1)’

subjectto ¢, =w,—s, and c,, = (1+7,,)s,,

7 As is well known, for y =1, the intertemporal utility function becomes

Ule,,cy) =Inc, + flng,, .



where ¢ is an individual’s consumption at period ¢, w,, s,, and r, are wage incomes
2 i ¢ { )

savings, and interest rates at ¢ respectively, B is the time discount factor, and — is the
4

elasticity of substitution between consumption at two points of time, ¢ and #+1.°
A representative firm is producing outputs at ¢ by borrowing capital (K) and
hiring labor (L). The firm is supposed to have the CES (constant elasticity of substitution)

production function:

@ o P

where A, is the efficiency parameter or total factor productivity (A, <0,Vt ), a is the
distribution parameter (0< a< 1) and p is the substitution parameter (-1 < p <c0).

The CES production function in equation (2) can be expressed in terms of per

capita output and per capita capital stock:

(3) y==t=fk)=4lak" +(1- a)]—”p s

=

Y ‘s .
where y, = L—’ and k, =—* are the output and capital input per worker, respectively.
! t

The elasticity (technical rate) of substitution between two factors (o) is:

¥ Asis well known, ¥ is the coefficient of relative risk aversion.



T 1 _: >0.” As is well known, when o =1 (or p = 0) the firm has a Cobb-Douglas
ye,

production function in the form of f(k,) = 4%’, and when ¢ — 0 (or p = =) the firm

has a Leontief production function in the form of f(k, )= 4, min{k,,A}. For small

oe(0,]),ie,when 0< p<og theintensive CES production function is in the form of,

4) Sk)= A4 ml+k),

where per worker output depends on 4,, total factor productivity, which in turn depends

on such factors as internal technological progress, technological spillover, human capital,
etc., and capital-labor ratio."

With equation (4) in mind, Figures 2 and 3 indicating the declining growth rate of
Eastern European and Baltic countries from 1983 to 1991, may be explained by declining
investment, and the rapid positive growth from 1994 by an increase in investment and
improvement of TFP. Moreover, the marginal product of capital is diminishing faster
with lower elasticity of substitution. An explanation on the low elasticity of substitution
between capital and labor for centrally planned economies goes back to Weitzman
(1970). He argues that, aside from a geometric time trend, the postwar Soviet growth
record is adequately accounted for by a CES production function with elasticity of
substitution significantly less than one. Easterly and Fischer (1995) also claim that the

Soviet’s extensive growth (rising capital-to-output ratios) was no greater than that of

® The elasticity of substitution ("} between K and L can be defined as AK/LYK/L .
A(MPL /MPK )/MPL /MI-‘K
1% See Azariadis (1993).



market economies, such as Japan and Korea, but a low elasticity of substitution between
capital and labor implied especially acute diminishing returns to capital in comparison
with market economies. Our empirical estimates on the elasticity of substitution verify
that it is significantly less than unity for those transition economies,'’ which supports the
use of the production function as (4).

The intensive CES function f in (4) is twice continuously differentiable,
increasing, concave, and f (0) = 0. In addition, the two first derivatives satisfy Inada

Ai
(1+k, )

A:
(1+%)

conditions: Ifi’im0 Sk )= = A,, and J11’1'11: fi(k )= =0. Accordingly, this
= Y

production function (4) satisfies the neoclassical conditions that assure the existence of an
interior solution to the producers' profit-maximization problem.
The interest rate and wage income of the representative consumer (worker) in this

economy can be determined in terms of the intensive production function:

(5a) I+1r,=R =f'(k )+1-6, and

(Sb) w, = f(kr ) - krf'(k: ) 5

where & is a depreciation rate,
Dynamic equilibrium in this economy satisfies the condition that capital per
worker at t+/ is equal to the saving by workers with wage income w,, capital transferred

from period ¢ and per capita net FDI, z,4,

"! Section 4 presents and discusses the empirical findings.
2 2, >0 for all countries in this case, since they are capital importing countries. We assume that z, is
exogenous to k,.

10



©) (1+n)k,,, =s(R,, wk, )+k (1-8)+z,,,

where s(R,,w(k,)) is the saving function that maximizes (1), and » is the population
growth rate. We suppose that 5 is an increasing function of R and w, where s(I, w) = 0
Vw20, s(R0)=0YR>0,and [0s(R,w)/dw]e(0,]).

From the first order condition to maximize (1) using (5a) and (5b), the savings

function should satisfy:

I
]_I_(]__]_p)"f?Rr(?"")/J’ :

5, =®@w,, where @ =

Therefore, the equilibrium path of capital stock, (6), can be written as;

A4
(7 Ky =7

'
(1+n

k z
In(1+k, )——2 |
["( '/ 1+AJ (1+n)

)
where 4, is a function of z; ¥j=1,2,....t, and (G A4,/5z) > 0, as was found by other
studies, in particular, in the presence of human capital. Equation (7) clearly shows the
two channels through which FDI contributes to capital formation and economic growth.
First, it has a direct effect on k. , of which the partial effect is (7/7+n). Second, it

affects A;, which in turn affects &-;.
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The family of phase diagrams of equation (7) is shown in Figure 5. Three
different cases of phase diagrams are presented, depending on the size of total factor

productivity, 4,, relative to a critical value of total factor productivity, A*,

Case I. For a relatively large 4, > A* the economy follows the dynamic equilibrium
path labeled 'Large' in Figure 5. An economy with this equilibrium path will have
multiple equilibria; two stable and one unstable steady states. As indicated in Figure 5, &
= k; and k = ks are stable steady states, and £ = k3 is unstable. An economy with its
capital stock exceeding k3 will converge to ks and any economy with capital stock below

k3 will fall into the development poverty trap converging to 4o.

Case Il. For a critical value of 4, = A*, the economy stays on the dynamic equilibrium

path labeled 'Bifurcation' in Figure 5. Azariadis and Drazen (1990) explain the
threshold effects as radical differences in dynamic behavior arising from local variations
in the social returns to scale. They argue that such bifurcation might result from the
technical features of the accumulation process in an economy with both physical and
human capital. In this case k& = &; is the stable steady state. The value &k = &, is stable
from above and unstable from below. This implies that even though the economy has a

large capital stock, & > k4, it will eventually converge to & = k;.

Case III. For relatively small values of 4; < 4* the economy follows the dynamic

gquilibrium path labeled 'Small' in Figure 5. If the economy follows this equilibrium

" For a fuller description of bifurcation theory, see Devaney (1989).
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path, then & = %y is the only stable steady state. An economy with any level of capital

stock in this case will eventually converge to the undesirable stable steady state, k = k.

Equation (7) and these three cases of equilibrium paths indicate, that the growth
of a country in the presence of low elasticity of substitution between factors depends
heavily on the size of capital investment (k; and z;) and technology, represented by 4, in
this study. The following section will estimate the relevant parameters and generate the

short-run dynamic movements of phase diagrams for transition economies.
4. Estimation' and Discussion

Estimation of Elasticity of Substitution

The theoretical exploration of the equilibrium path for growth carried out in the previous
section, was based on intensive production function (4), which, in turn, was derived from
the assumption that the elasticity of substitution between factors is less than one.
Therefore, it is crucial to confirm whether these economies around the time of iransition
did in fact possess low elasticity. The elasticity of substitution between two factors in

these economies was estimated using a generalized CES production function:
- oY . . . .
Y, =F(K,L)=AaK " +(1-a)L* ]‘l ”.  Nonlinear least squares estimation using

Gauss-Newton’s method (Greene, 2000), was carried out based on the pooled data for

' Most data sets for this paper come from World Development Indicators (various years). FDI data are
from the WITW-WIFQ DATABASE (various years).
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sixteen countries in the region for ten years (1991»2000)'5. Table 1 summarizes the
results. As p1is estimated as 1.0216, the elasticity of substitution ¢ is computed as 0.4946,
which justifies the use of equation (4) as an intensive CES production function. This type
of production function captures the properties of rapid dynamic economic movements for
transition economies. In fact, the elasticity of substitution of centrally planned economies
for the previous periods was found to be even lower than the figure estimated in this
study. For example, Weitzman (1970) estimates the elasticity of substitution for the
Soviet Union during the period 1950-66 by.using the method of minimizing the sum of

squared logarithmic residuals, and finds the elasticity of substitution to be 0.274.'8

DI and FDI - The Color of Money
As low levels of elasticity were found, the effects of DI and FDI on economic growth are
estimated based on the intensive production function in equation (4). The production

function (4) is approximated using Taylor series expansion up to the second order by
separating £, and &, where £” and & are capital per worker accumulated by DI

and FDI respectively. The equation estimated was, therefore,

"% Tt would be more desirable to have data for these economies before the transition peried; however, the
quallty and reliability of data for these economies before 1990 are too poor to be incorporated in this study,

% The low level of elasticity of substitution for the centrally planned economies seems
quite robust, We estimated the elasticity of substitution from the same data as Weitzman
used, by using the same nonlinear regression technique that we used in this study, and
found that the elasticity was about 0.24. We also estimated the elasticity of substitution
for Soviet industry using the data from Easterly and Fischer (1995), and the elasticity
turned out to be about 0.13.

14



(8) Fle)= Ay + A + A0 + A (Y + A, (67 + Adey™ * Y 4, T

it

where i=1,2,---,N and ¢t =12,.--,T.

All the units are in $thousands, and a depreciation rate of 6% is uniformly applied to all
gconomies.

Suspecting that the error term has a first-order autoregressive error structure,

u, = p,,, +&,, we allow the contemporaneous correlation between cross sections
E(uu,)=o; and heteroscedasticity E(u;)=o; (Parks, 1967). We also impose the
following assumptions for the error disturbance term: E(g,)}=0, E(y;,_£,)=0,
E(s,8,)=0;, E(e,8,,)=0(for s=¢),and E(uu,) =0, =¢,/(1- p,p,).

'With these assumptions on the error structure and components, the covariance

matrix for the vector of random errors u can be expressed as

2 2 2
opf2,, 0,82, - o2,
) 2 2
. Oyf2y Onfly, - oyl
Euu')=V = } : . . )
20 2,02 202
Onidey; Opaddyy 7 Opydduy
T-1
1 Pj P;
ez
where ¢ Pi I
==l : H
T-1 r-1
Py 7 1

7 While we fully acknowledge the importance of human capital, due to limitations surrounding the
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The matrix ¥ is estimated by a two-stage procedure, and the parameters in equation (8)
are then estimated using the general linear squared (GLS) method.

A consistent estimator of the first-order autoregressive parameter is obtained as

T T
follows: p, =(Zﬁnﬁg,!_]J / ( 175,;4} i=12,---.N. Most of estimated first-order
=2

=2
autoregressive parameters are found to be very close to the unity indicating that equation
(8) would be spurious. To overcome the spurious regression problem due to the large first
order autoregressive parameters, we estimate the growth equation (8) using the first

difference series;

9 Af(k,)= Ay + AN + AN + MK + A AED ) + LA * 5D )+,

where i= N and t=1,2,---,T.

By taking the first difference, equation (9) illustrates relationship between the growth of
output per worker and various types of investment variables.

The results are reported in column (1) Table 2.'® Every coefficient in the model is
significant, at least at the 1 per cent level, except the interactive term. The negative
constant term Ay indicates that the change in per capita GDP in for the economies would
be negative (i.e., they would record negative growth) if there is no change in DI and FDIL.
While the coefficients for both FDI and DI are significant and positive, that for FDI is

more than four times larger than that for DI. While a $1000 increase in capital per

availability and reliability of data, human capital is not included in our regressmn This problem will be
resolved as more data are accumulated.
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worker in the form of DI produces about $500 of marginal product per worker, ceteris
paribus, the same increase in the form of FDI produces about $2300 of marginal product
per worker. It is noteworthy that for these economies, the marginal increase in the value
of output per worker falls short of the marginal increase in domestic investment per
worker. The coefficients for the squared term on DI and FDI are negative; the effects of
DI and FDI on economic growth are diminishing. While the magnitudes of the two
coefficients for quadratic terms are small, A3 turns out to be larger than A4. It implies
that, in the long run, when capital per worker in the economy reaches a certain level,
diminishing marginal return would take place for FDI earlier and to a larger extent than
DI. This finding needs further investigation. The effect of the interactive term of FDI and
DI on economic growth is insignificant, which implies that there is no statistical evidence
that FDI has either a crowding-out effect on or a positive interaction with DI for these
economies during the transitional period. This finding is consistent with Borensztein et al
(1998).

Based on these results'®, equation (9) reduces to the following form for parsimony

and is estimated by:

10) Af (k) = Ay + AN + A, AT + AAET Y + A, AR Y+,

I

where i=1,2,---,N and 1 =1,2,---,T.

'® As most economies demonstrated similar patterns of FDI inflow and GDP increases and our major
concern is not an individual country’s specific performance, country characteristics are not taken into
account in this study.

¥ F-value is 0.12 and P-value is 0.7246.
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The results are reported in column (2) in Table 2. Every coefficient in the model is
significant at the 1 per cent level, and no significant change in the magnitude of
coefficients is found. These findings robustly confirm that foreign direct investment
plays a crucial role in the economic development of the fransition economies. A
significant and negative constant catches the time effect and implies that if neither
domestic nor foreign direct investment per capita does not increase over time, per capita
product will decrease over time by approximately $71 each year.

For the reasons why, and in what ways, foreign direct investment is more
productive than domestic investment, the conventional argument regarding the positive
effects of foreign direct investment probably can be applied; in regards to the
improvement in the quality of capital stock as well as the accumulation of capital.
Foreign direct investment can help an economy to be more competitive, productive, and
efficient as demonstrated in studies using other countries. Moreover, foreign direct
investment can bring economic spillovers to the host country, such as transfers of
managerial and technological expertise. Therefore, it is one of our major concerns to
examine whether the TFP of these economies improved together with the inflow of FDL

More empirical analyses of this issue follow.

Estimating Total Factor Productivity

Equation (7) explains how an economy’s growth can be affected by determinants such as
capital intensity and total factor productivity. This subsection investigates why many
transition economies were able to achieve higher rates of economic growth after

transition than during the pre-transition period, by estimating total factor productivity

18



using equation (4) and then applying equation (7). Data for the transition economies
comprises the sixteen countries as listed in section 1.

The total factor productivities of the transition economies are estimated for each
year from 1991 to 2000, using equation (4), and the results are summarized in Table 3.
Table 3 also reports how the FDI share of investment increased for the same period. The
total factor productivity is seen to increase around 1995, and relatively high levels of TFP
have been maintained throughout the second half of the decade. In order to apply this
finding further to growth in the region, the entire period examined in this study is
demarcated into two stages according to the stage of transition:*" the early post-transition
period (1990-1995) and the late post-transition period (1995-2000). Figure 6 depicts the
empirically generated phase diagrams for each of the pre- and post-transition periods,
where those for the two post-transition periods are reconstructed based on information in
Table 3 and equation (7). The phase diagrams for the two pre-transition periods were
based on our preliminary findings and their growth performance.

The phase diagrams for the pre-transition periods stay below the forty-five degree
line resembling the theoretical one with small 4, labeled as 'Small' in Figure 5; however,
the phase diagrams for the post-transition periods surpass the threshold value and cut the
forty-five degree line from above. The arrow. lines in the figure illustrate how the
equilibrinm capital stock moved over time. Suppose an economy’s initial level of per

capita capital (regardless of whether it is foreign or domestic capital) is k4. The phase

* Initiafly we divided the entire period into four, such as early pre-transition period (1980-1985), late pre-
transition period (1986-1989), early post-transition period (1990-1995) and late post-transition period
{1995-2000). However, as discussed previously, only a few countries” data were available for the period
prior to 1991, and even when they were available, their quality was not reliable, While the results are siill
consistent with this study’s argument, they are not reported. More detailed information is available from the
authors.
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diagram explains that capital intensity in the next period will be a, and then move to b. If
the late pre-transition period curve shifts upwards due to further capital accumulation and
an increase in total factor productivity, the next period’s level of capital will be ¢, instead
of ¢’. However, this level of capital intensity and total factor productivity is not sufficient
to save this economy from the poverty trap. As discussed previously, the rapid inflow of
FDI would contribute to this shift through capital accumulation and technology transfers,
and help the economy escape the poverty trap. Once the economy’s phase line shifts up to
‘the early post-transition’, the next period’s capital intensity moves from d to e, and
then to f. A continuous inflow of FDI and an increase in factor productivity shifts the
line even higher (to ‘the late-transition’), implying that the economy is able to accumulate
more capital and utilize better technology.

The transition economies might fall into the case of bifurcation or ‘Small’ {Cases
II and III in Section 3) until the time that they moved toward market economies (1989-
1991). Huge inflows of FDI since early the 1990s (Figure 4 and Table 3), accompanied
by a rapid increase in total factor productivity (Figure 3 and Table 3), helped them to
surpass the threshold. Therefore, their investment and GDP started to increase and they

were able to escape the poverty trap and move onto a growth path.

5. Conclusion

While it is frequently pointed out that many transition economies experienced a dramatic
decline in output during the initial phase of transformation to a competitive market

structure, this was, in fact, a chronic problem for these economies even before the
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transition, accompanied by a decline in investment and (possibly) stagnated total factor
productivity. Economies with low elasticity of substitution between capital and labor and
low total factor productivity, have been destined to suffer from rapidly diminishing rates
of marginal productivity. To attract foreign direct investment, which can transfer
sophisticated technology and introduce management irmovétions from advanced
economies together with capital, would be one of the most effective ways for these
economies to improve their total factor productivity and, in doing so, eventually avoid the
poverty trap. Huge inflows of foreign direct investment will change the composition of
investment and improve the quality of capital stock, as well as increasing the absolute
amount of total capital. The crowding-out effect of DI by FDI is not confirmed in this
study.

This study also explores the dynamic growth path for the transition economies,
focusing on the role of FDI. Based on the findings that the elasticity of substitution is low
in these economies, we show how the economies could fall into the poverty trap, and how
FDI helped them escape from it. Empirical findings also confirm that FDI contributed
more to the growth of these economies than DI did. The availability of reliable data for
these economies before the transition period would enhance further research on these

issues.
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Table 1. Estimation of the CES Production Function ®

(Non-Linear Least Squares Estimation using the Panel Data for 1991-2000)(]’)

i Asymptotic 95%
Parameter Estimate Asymptotic Confidence Limit
Standard Error
Lower Upper
log(A) -0.3756%* 0.1254 -0.6775 -0.0743
A 0.2548* 0.1419 -0.0261 0.5356
p 1.0216% 0.5244 -0.0163 2.0595

Method: Gauss-Newton
F-Value: 53.20, P-value: <.0001

The elasticity of substituion, ¢ = 1/{1 + p) =0.4946

(a) Equation estimated : log(Y) =log(4) +(-1/ p) log[aK P +(1-a)L? ]

(b) Countries: Albania, Belarus, Bulgaria, Croatia, the Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Moldova, Poland, Romania, the
Slovak Republic, Slovenia, Russia, and the Ukraine.

Note: ** and * mean to be significant at the 5% and 10% levels, respectively.
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Table 2. The Effects of DI and FDI on Growth

(Generalized Least Squares Estimation using Panel Data)

Parameters (1) (2)
Aqg -0.059%#* -0.071%%%
(0.009) (0.007)
Al 2.308%** 2.393%%*
(0.349) (0.118)
A 0.540%** 0.526%**
- (0.038) (0.036)
A -1.089*** -1.056%**
(0.061) (0.042)
A -0.007%** -0.007%**
(0.002) {0.002)
As (823:1(1)) -
R-Square 0.9535 0.9343
Mean Square Errors 0.5360 0.5505
Degrees of Freedom 138 139
Countries p p
Albania 0.257 0.266
Belarus 0.781 0.780
Bulgaria -0.418 -0.412
Croatia 0.387 0.382
Czech Rep. 0.223 0.227
Estonia 0.093 0.095
Hungary -0.314 -0.277
Latvia 0.145 0.144
Lithuania 0.432 0.431
Moldova -0.607 -0.608
Poland 0.274 0.274
Romania 0.014 0.029
Slovak Rep., 0.638 0.639
Slovenia 0.165 0.164
Russia 0.155 0.156
Ukraine -0.394 -0.396

Note: The numbers in parenthesis are the standard error,
*#% stands for 1% significant level,
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Table 3. Estimation of Total Factor Productivity A, 1991-2000

(Non-linear Least Squares Estimation Using Cross-section data)(“)

Year TFP® S‘E?ifd F-value  P-value>F R? Taﬁgﬁi‘;}fﬁ;ﬁm
1991 1.230 0.100 150.90 <.0001 .9096 0.85
1992 1.078 0.105 105.82 <.0001 8758 1.51
1993 1.022 0.118 74.76 <.0001 8329 3.44
1994  1.078 0.148 53.36 <.0001 7806 3.29
1995  1.270 0.199 40.62 <.0001 7303 7.24
1996  1.312 0.205 40.89 <.0001 7316 6.19
1997  1.338 0.182 53.90 <.0001 7823 8.02
1998  1.405 0.198 50.15 <.0001 7698 11.75
1999  1.381 0.200 47.27 <.0001 7591 14.84
2000 1357 0.16%9 64.53 <.0001 8114 13.80

NOTE:(a) 16 countries as mentioned in Table 1 are used for each year.

(b) All estimates are significant at the 1 % level.
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Figure 1

Average GDP of Eastern European and the Baltic countries
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Figure 2
Average Total Investment of Eastern European and the Baltic Countries
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Figure 3

Total Factor Productivity of Eastern European and the Baltic Countries
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