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Abstract Accession to the euro area is a long term
process that is still under way for most transition economies,
and different paths to macroeconomic stabilization were
adopted by local authorities. This study is based on data for
three groups of countries: EEC Eastern European countries
(Bulgaria, Croatia, Czech Republic, Hungary, Poland,
Slovak Republic, Slovenia, Ukraine), BC Baltic countries
(Estonia, Latvia, Lithuania), CEC Core European countries
(France, Germany, Italy). We acknowledge that, well beyond
plain “economic convergence”, the integration process is
affected by peculiar political pressures; nonetheless our aim
is to determine whether a group of countries is better suited
to enter the euro area (more “EMU-ready”), or if transition
economies does not share a common growth pattern with
core European countries. Although labour productivity
points to a substantial convergence of transition economies,
kernel estimation methods shows a twin peak (bimodal)
distribution, providing evidence against the convergence
hypothesis. We use non-parametric, linear programming
technique DEA to compare efficiency of decision-making
units (DMUs). Since evidence is quite puzzling,
decomposition of Malmquist productivity index is needed.
Lastly, a tentative explanation of productivity growth
through governance indicators is proposed.

EU membership.
Since transition is a composite and complex process of
transformation
which
includes
liberalization,
macroeconomic stabilization, privatization, and legal and
institutional reforms, the path to a market economy is
affected by the initial standings and the internal factors in
each country, and heavily relies on the trade integration
process, which proceeded rapidly among EU members since
the completion of the internal market in the late 1980s and
has then accelerated since the accession of the “new EU-12”
countries (Slovakia, Slovenia, Czech Republic, Estonia,
Lithuania, Latvia, Poland, Cyprus, Malta, Hungary,
Romania and Bulgaria). However, the achievement of better
economic conditions also brought along socio-economic
costs. The impact of EU’s common external tariff and
product and labour market regulations have added to the
regulatory burden of enterprises and made convergence
harder for poorest nations.
To shed more light on the transition towards a broader
European Union, a proper assessment of efficiency gains
arising from such process is needed, together with a proper
evaluation of the smoothness of those changing
environments. For purposes to be discussed next, we select
three groups of countries: EEC Eastern European countries
(Bulgaria, Croatia, Czech Republic, Hungary, Poland,
Keywords
Convergence, Efficiency, Transition Slovak Republic, Slovenia, Ukraine), BC Baltic countries
Economies and Data Envelopment Analysis
(Estonia, Latvia, Lithuania), CEC Core European countries
(France, Germany, Italy).
In this paper we use descriptive and empirical analysis to
examine the convergence hypothesis; our findings do not
seem to corroborate such view. Our paper is similar in spirit
1. Introduction
and methodology to Fare, Grosskopf and Margaritis 2006.
After the collapse of the iron curtain, the transition process However, unlike these authors, we do not find clear evidence
from centrally planned economies towards free markets led of convergence among European countries. Our results are
Eastern European countries to a progressive improvement of better related to Quah findings (1996a, 1996b) about the
living standards. Baltic states (Estonia, Latvia, and Lithuania) “twin peak” property of the growth rate distribution and to
enjoyed an impressive growth in GDP per capita, averaging Mora, Vaya and Surinach, 2005 who stress that a club
5 percent or more a year, while the pace of economic convergence is under way in Europe. Evidence in favour of
improvement has been a little slower in Czech Republic, convergence and integration is also supported in Kutan and
Poland, Slovak Republic, Slovenia and in South eastern Yigit, 2007; they develop a theoretical stochastic growth
European countries such as Bulgaria and Croatia. On the model which as a foundation for empirical research.
whole, all countries have transitioned sufficiently to achieve Economic integration is thus beneficial to member countries,
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especially from a long-run perspective, and that cohesion
and structural funds help new members in the catching-up
process to core-EU members standards of living. Further,
Kutan and Yigit 2009, find that, taking into account labor
productivity, the result of convergence and catching-up,
although at work, seems less clear. A recent contribution by
Novak, 2011 sheds light upon real convergence between the
EU8 and EU15 economies using longitudinal data. A
statistically significant negative relationship between
average growth of labour productivity and the initial value of
labour productivity level is observed. However, there is a
clear lack of systematic convergence between EU8 and
EU15 economies. This implies that individual economies
from the EU23 group (i.e., EU8 + EU15) converge to their
own steady state, but when these groups are accounted for as
separate economies (EU8 and EU15) they show different
patterns. As a result, integration of former socialist
economies (also dubbed advanced transition economies)
does not imply convergence of these economies towards the
productivity levels of advanced market economies
represented as EU15.

2. Stylized Facts
The sources of productivity growth of an economic system
can be manifold but, simplifying the standard growth
accounting framework and assuming that all production
units operate efficiently, economic growth decomposes into
contributions due to factor accumulation, as reflected in
labour productivity and multifactor productivity (MFP).
Labour productivity is defined as real output per unit of
labour input, where labour input is measured in terms of the
number of persons employed. On the other hand, MFP,
which is defined as real output per unit of all (combined)
inputs gives a more specific measure of productivity, for it
captures the impact of several factors (such as improvements
in organisation and quality of labour and capital) and is
therefore identified with technological progress. Hence, the
change in labour productivity could be ascribed either to an
increase in the amount of capital available per person
employed (i.e. capital deepening), or to an increase in the
overall efficiency of the economic process (i.e. MFP) or both.
Robert Solow (1956) first argued that, with a neoclassical

production function, long-run growth in per capita income
must be driven by growth in MFP; as a consequence, for
countries aiming at a consistent catching-up process with
most developed partners, productivity growth should reflect
a persistent increase in MFP. Table 1 presents GDP and input
factors’ growth rates in the period 1996-2007 for our
selection of countries. Transition economies show a
substantial recovery from the integration shock experienced
in the first half of the 90’s in terms of GDP growth, while
patterns regarding inputs where more volatile: labour force is
pretty stable, with a slight increase after 2001, whereas
capital stock variations are much more intense.
Demographic factors, associated with fast financial
transition towards open markets, explain the extraordinarily
high growth rates of output and labour productivity of Baltic
countries. In the aftermath of 1989, Eastern European
countries experienced aggregate demand improvements due
to high inward flow of funds, coupled with an equally high
outflow of labour through migration and a low number of
young labour market entrants due to the collapse in fertility
rates. Those trends were steeper for Baltic countries, which
display twice the growth rates of fellow East European
transitioners. Further, as quite evident from figure 1, which
shows labour productivity of transition economies relative to
core European countries, the productivity recovery from
early 90’s seems more intense for Baltic countries, in
particular from 2001 onwards.

Figure 1. Relative levels of productivity versus core Europe. (Eastern
Europe and Baltic countries labour productivity as a percentage of the core
Europe level, at constant prices)[6]

Table 1. Average growth rates [6]
Gross domestic product

Labour force

Capital stock

Labour productivity

19962007

19962001

20022007

19962007

19962001

20022007

19962007

19962001

20022007

19962007

19962001

20022007

EEC

3,80

2,60

5,16

0,33

-0,43

1,08

9,66

11,32

7,99

2,79

2,94

2,74

BC

7,21

5,85

8,59

0,48

-1,05

2,01

10,38

9,61

11,14

5,24

5,80

4,97

CEC

1,74

2,16

1,39

1,01

0,96

1,07

3,88

4,36

3,40

4,25

3,80

4,87
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As the “Innovation, Inclusion and Integration” report from
the World Bank states, productivity gains and improvements
in efficiency of transition economies largely occurred within
industries, rather than from a reallocation of labour from less
to more productive industries, at least in the manufacturing
sector, so that firms acted in accordance with a “defensive
restructuring” rather than a “strategic restructuring,”
(Grosfeld and Roland 1995). The limited contribution of
employment shifts to the most efficient sectors of the
economy supports the view that some low productivity
industries may have been sheltered from competitive
pressure. Our estimates confirm such view, showing that
productivity gains could be mostly ascribed to technical
progress rather than labour force movements towards more
efficient activities.
Analysis of different growth patterns among groups of
selected countries is also a worth mentioning issue. Did
transition economies experienced a convergence process
between themselves (probably reflected in different labour
productivity growth rates) or, instead, different patterns of
growth can bring those countries closer to the frontier at
different times? Visual inspection of the trends of Eastern
European countries towards the frontier, as defined by the
leading technological nations (core Europe) doesn’t show a
great deal of convergence, as displayed in figure 2, while the
gap between the clusters transition economies progressively
narrows.
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started in 1998 with the Accession Group (Czech Republic,
Estonia, Hungary, Poland and Slovenia). Another group of
countries, the 2000 Accession Group, consisting of Bulgaria,
Latvia, Lithuania, Romania and the Slovak Republic,
followed in the negotiation process. Currently, Slovakia and
Slovenia are part of the euro area; all other transition
countries considered in our paper entered UE with the
exception of Croatia, that is nonetheless involved in the
negotiation process, while Ukraine political leaders have
repeatedly shown their attention and involvement for UE.
Given that the integration process has been different for
different countries for reasons beyond plain “economic
convergence”, in our analysis we seek to identify whether a
group of countries is ”more EMU-ready” or better suited to
enter the euro area, independently of formal agreements,
which we refer to as “political” in a broad sense, or if the
growth pattern of transition economies is peculiar and driven
by common factors which are not shared with main
European countries.
Such questions also arise from figure 3, where initial
levels of real GDP per capita are displayed together with the
average annual GDP growth. According to the absolute,
β-convergence hypothesis, countries will grow much more
rapidly if they initially lagged behind rich countries and such
process leads to the equalization of these countries’ GDP per
capita. Further, a separation into different groups of
countries with peculiar growth patterns seems rather clear.

Figure 3. Convergence groups

Figure 2. Labour productivity trends (1995-2007) [6]

However, labour productivity tells us only a part of the
story, since the dynamics of production factors to more
efficient uses requires decomposing MFP growth into
efficiency change, represented by movements of the
economy towards the frontier, and technological progress,
represented by shifts of the production frontier. Over the
long term, a very large contribution to growth comes from
the efficiency in combining labour and capital inputs, hence
further analysis is needed.
Accession to the euro area is a long term process that is
still under way for most transition economies and acceding
countries
assumed
different
strategies
regarding
macroeconomic stabilization. The process of joining the EU

3. Data and Methodology
Time series used in this study are: employment, real GDP,
and capital stock. We also require real investment and
long-term real interest rate on capital investments to compute
an approximation for the initial level of capital stock. Data
sources were National Accounts and other statistics gathered
from Eurostat. Capital stock is measured through a perpetual
inventory relation on a series of gross fixed domestic capital
formation. We measure MFP as the Solow residual of a
Cobb-Douglas functional form, which requires to determine
the share of capital in GDP. Thus, our economy is described
with the neoclassical production function:

yt = At ktα Nt1−α

(1)
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where yt is real gross domestic product (GDP), At is multi
factor productivity (MFP), kt real capital stock, Nt is the
number of employed workers in the economy and α is the
share of capital in GDP.
Equation (1) can be written in terms of growth rates as:
•

•

•

•

y = A+ α k + (1 − α ) N ,

(2)

where dotted quantities denote annual growth rates. The
stock of capital evolves according to the following law of
motion:

kt +1 =−
(1 δ ) kt + it ,

(3)

where kt+1 is the stock of capital in period t+1, δ is the
depreciation rate of capital and it is real investment.
The desired capital stock comes from equating the
marginal rate of return on real capital to the user cost of
capital and is equal to:
1−α

N 
MPKt +1 =α At +1  t +1 
 K t +1 

=rt + rpt + δ

(4)

where rpt is the default premium assessed by rational
investors, that is the spread in the cost of capital between a
country and the countries with minimal default risk.
To estimate MFP by inverting equation (1) we need to
estimate the stock of capital in any given year recursively
from equation (3), and to do so we need information about
depreciation and the initial stock of capital.
While data on depreciation are standard from national
income and product accounts, the measurement of the initial
stock of capital can be estimated assuming, that the economy
is in steady state at time zero, so that:

K0 =

α
r0 + δ

(5)

Here r0 is the real interest rate at time zero, δ is the rate of
depreciation and α is the share of capital income in GDP. To
obtain the range of initial values for the stock of capital we
use, where available, long term real interest rates, while rates
of depreciation are set at 5% and α is quite stable around 30%.
It follows that the initial stock of capital of Eastern European
countries lies between 0.8 and 2.0 times the value of real
GDP in year zero.
We use non-parametric, linear programming technique
DEA to measure and compare efficiency of decision-making
units (DMUs). After identification of input-output variables,
for a set of DMUs, the production possibility set (PPS),
within which the DMUs operate, have to be implemented.
The PPS contains all the correspondences of input and output
vectors that are feasible in principle, even if not observed in
practice. Once PPS is known, the location of a DMU within
the PPS will tell us about its relative performance.
Given input-output data, technology can be represented by
the PPS of feasible input-output combinations:
T = [(x, y): x can produce y],

t = 1, ..., T (6)

For purposes of efficiency measurement, the upper
(efficient) boundary of T (the “frontier”) is the locus of
optimal production plans (i.e. the minimum achievable input
level for a given output, or maximum achievable output
given the level of the inputs). Such boundary is referred to as
the (reference) technology frontier. Technically inefficient
DMUs operate at points in the interior of T, while those that
are technically efficient operate somewhere along the
frontier.
For any given firm i observed in two periods, t = 1,2(xi1, yi1)
and (xi2, yi2), and using t = 1 as benchmark technology, a
valid representation of the technology is given by Shephard’s
output distance function, which measures the maximum
possible output that a given amount of inputs can produce:
D(x, y) = min[θ:(x, y/θ)∈T]

(7)

Here we note that when θ is minimised, y/θ is maximised.
D(x, λy) is also homogeneous of degree 1 in outputs, since
D(x, λy) = λ D(x, λy), λ>0and non increasing in x.
If distance function D(x, y) = 1, the evaluated DMU is said
to be efficient, representing the best practice technology,
while if D(x, y) < 1, the evaluated DMU is said to be
inefficient, in that for the observed input level x, the output
vector y could be expanded within the production technology.
Further, if technology exhibits global or local constant
returns to scale, that is, if technology is linearly
homogeneous, that is (x, y) ∈T ⇒ (λx, λy) ∈T for all λ>0,
then the output distance function is homogeneous of degree
–1 in inputs and any Malmquist index based on a constant
returns to scale technology is a productivity index.
As a generalization of the production function to multiple
outputs, the Shephard output distance function allows us to
aggregate inputs and outputs. Caves, Christensen and
Diewert, CCD, (1982a) first introduced the Malmquist index
(MI) as the ratio between two distance functions that
compares a firm’s productivity with that of an alternative
firm over time. Hence, MI compares observed input-output
bundles to a given reference technology. Initially, CCD
conceived MI as a purely theoretical index: in order to use it
for empirical purposes, knowledge of parameters and the
specification of functional form for production was needed.
Nishimizu and Page (1982) used the frontier production
function model developed by Aigner and Chu (1968) to get
an empirical application of the Malmquist Productivity
Index and later, Fare, Grosskopf, Lindgren and Roos (1994)
showed that MI could be empirically implemented also by
means of Data Envelopment Analysis, DEA, techniques.
Both applications led to a decomposition of MI into
technological change and efficiency change as separate
components of productivity change, when allowing for
inefficient production processes. However, the definition of
Malmquist Index was based on a technological restriction,
namely a constant returns to scale technology, thus ignoring
the contribution of scale change to productivity change. The
idea can be shown graphically by a simplified (one-input and
one-output with constant returns to scale (CRS) technology)
case.
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Figure 4. Decomposition of the Malmquist Productivity Index

Points D and E in Figure 4 represent the input-output
combinations of a production unit in periods 1 and 2
respectively. In both cases, the firm is operating below the
production possibility frontier. In period 1 (correspondingly,
period 2), with input x1 (x2), it should be able to produce ya
(yc) if it has full technical efficiency. Then the technical
efficiency is measured by y1/ya (y2/yc).
Productivity change can be measured by the part of output
growth that is not contributed by input growth. From Figure
4, we can calculate a productivity index by (y2/y1)/(yb/ya),
where (y2/y1) is the output growth and (yb/ya) represents a
movement along the production frontier in period 1. This can
be rewritten as (y2/yb)/(y1/ya), where the numerator is a
distance function for output in period 2(y2) with reference to
the technology of period 1 and the denumerator is the
distance function representing technical efficiency in period
1. This is precisely the Malmquist Productivity Index
defined by CCD, with reference to the technology of the
initial period:
1
M CCD
=

D1 ( xi2 , yi2 )

(8)

D1 ( xi1 , yi1 )

where D1(xi2, yi2) represents a distance function which
compares second period firms to the base period technology
However, we can also choose the technology in period 2 as
the reference in defining a productivity index. The
Malmquist Productivity Index in relation to the technology
of the final period can be defined as:
2
M CCD
=

D 2 ( xi2 , yi2 )

(9)

D 2 ( xi1 , yi1 )

The two indexes appear to be identical in the simple case
represented by Figure 4. However, they may or may not be
the same in the cases of multiple inputs and varying returns
to scale (VRS) technology. To avoid the arbitrariness in
choosing the benchmark, Färe et al. (1994) specify the
Malmquist Productivity Index as the geometric mean of
those two Malmquist productivity indexes based on
benchmark technology from different periods (1 and 2):

M CCD

(
(

)
)

(
(

 D1 xi2 , yi2 D 2 xi2 , yi2
= 1 1 1 * 2 1 1
 D xi , yi
D xi , yi


) 
) 

1
2

(10)
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Values of such index, MCCD greater than 1 would be
verified in the presence of technical progress; if MCCD = 1
stagnation has occurred between periods 1 and 2, while if
MCCD< 1, a decline of productivity occurred.
When multiple input − multiple output production set are
considered, the Malmquist index becomes a productivity
index which must satisfy, among others, a proportionality
axiom. If outputs are to be increased in the same proportion
from one period to the next (while inputs remain the same),
then the productivity index is to increase in the same
proportion, Førsund (1997). Correspondingly, if inputs are
reduced in the same proportion while outputs remain the
same, then the productivity index should increase in such
proportion. As far as the Malmquist productivity index is
concerned, the proportionality property requires that the
distance functions should be linearly homogeneous of degree
+1 in outputs and –1 inputs, with constant returns to scale for
the benchmark technology.
In order to ensure that a Malmquist productivity index
would satisfy the desirable homogeneity properties in
outputs and inputs while keeping the fairly reasonable
assumption of variable returns to scale on technology, an
adequate definition of distance functions is needed, so as to
compare productive performance to a benchmark technology,
which is linearly homogeneous, thus including both
technical and scale efficiency. Again, a distance function that
encompasses technical and scale efficiency is equivalent to
the linear homogeneous technology based on a Shephard’s
output distance function. Balk (2001) showed how such
distance function is able to measure efficiency against firms
operating at the most productive scale sizes and whose
productions processes imply local constant returns to scale.
This distance function corresponds to:

(

)

D ( x, y ) =
min ϑ > 0 : x, y / ϑ ∈ T 



(11)

which is a measure of productive efficiency that compares a
firm’s observed productivity to the highest productivity level
which corresponds to the highest scale elasticity. When no
productivity gains are feasible D(x, y) = 1, while D(x, y) < 1
when the firm is productively inefficient and productivity
gains can be achieved by increasing technical efficiency,
scale efficiency, or both.

4. Decomposition of Malmquist
Productivity Index
Several decompositions of the Malmquist productivity
index have been proposed in order to provide all relevant
information regarding technological and efficiency change,
and whose terms can be interpreted in an meaningful
manner.
Färe, Grosskopf, Lindgren and Roos (1994) showed that
the contribution of technical progress to (10) can be
disentangled through the following decomposition:
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1

M FGLR

D 2 ( xi2 , yi2 )  D1 ( xi2 , yi2 ) D 2 ( xi2 , yi2 )  2


TEC1,2TC1,2
*
=
D1 ( xi1 , yi1 )  D 2 ( xi2 , yi2 ) D 2 ( xi1 , yi1 ) 




(12)

where the ratio outside the brackets measures the change in
technical efficiency between period 1 and 2. The geometric
mean of the two ratios inside the square brackets captures the
shift in technology between the two periods evaluated at
x1and x2.
Those two components of the Malmquist Index as
represented in Figure 4, are:
TEC1,2 = Efficiency change =

y2 / yc
y1 / y a

(13)

and
1/2

 y 2 / y b y1 / y a 
TC1,2 = Technical change =  2 c × 1 b 
y /y 
y / y

(14)

While TEC1,2 measures the change in relative efficiency,
that is the gap of observed production from maximum
potential production, thus identifying movements toward the
frontier (i.e. catching up), TC1,2 captures the shift in
technology between the two periods with regard to the actual
best practice frontier.
TEC1,2 compares how a given firm varies its productive
performance in time with regard to the base period
technology; if technical efficiency increases, TEC1,2>1, so
that the change in productivity outgrows technological
change and the DMU gets closer to the production frontier.
Another situation arises when the DMU gets closer to the
base period best practice frontier (MCCD>1) but
contemporarily the production frontier experiences technical
progress (TC1,2>1); now, either the technological change
outgrows the change in productivity (TEC1,2<1) or the
productivity gain from increasing technical efficiency is
exactly offset by technical progress and there is no change in
technical efficiency (TEC1,2 =1).
However, estimation of technical change has been found
computationally difficult, since the index does not satisfy the
proportionality property (it is not homogeneous of degree –1
in inputs), hence Fare, Grosskopf, Lindgren and Roos (1994)
defined a similar index, by considering the distance function
(11) relative to a constant returns to scale technology, which
would render the Malmquist index a productivity index, as a
change in the ratio of average products in adjacent periods:
M FGLR

(
(

)
)

(
(

)
)

(
(

)
)

1

2
1
2
2
D x2 , y2  D x2 , y2 D x2 , y2 
= 1 i i  2 i i * 2 i i  = EC 1, 2 * PTC 1, 2
D xi1 , yi1  D xi2 , yi2 D xi1 , yi1 

(15)

Now the technical change term yields potential
productivity change between firms that operate at the most
productive scale sizes − where firms are technical and scale
efficient − in two consecutive periods, i.e. PTC1,2may be
viewed as the highest productivity change in the absence of
inefficiency and it would only correctly measure “technical

change when constant returns to scale hold”, as Ray and
Desli (1997) suggest. On the other hand, equal reasoning
applies to the efficiency change term, which now measures
how far a firm is from the benchmark constant returns to
scale productivity, and therefore comprises both technical
and scale efficiency change terms.
Scale efficiency change, that is any productivity
differential due just to a suboptimal scale, can be measured
by an index such as:
1

SE 1 =

(
(

D xi1 , yi1
D1 xi1 , yi1

)
)

(16)

where the denominator represents a technical efficiency
measure which reflects how far is the evaluated firm from the
best practice technology (which includes technical efficiency
only) and the numerator reflects how far it is from the highest
productivity represented by the constant returns to scale
technology (which includes both technical and scale
efficiency). Hence scale efficiency compares the highest
productivity attained at actual scale to the highest
productivity observed at optimal scale.
By comparing scale efficiency in consecutive periods, we
get a measure of how a firm’s changes its productive
performance from a scale perspective when technology’s
optimal scale changes:
2

SEC

1, 2

(
(

)
)

1

(
(

D x 2 , y 2 D x1 , y 1
= 2 i2 i2 / 1 i1 i1
D xi , y i D xi , y i

)
)

(17)

Moving from t to t+1 a firm can improve its productive
performance making use of the returns to scale offered by the
best practice technology, while at the same time the nature of
the best practice technology also changes from one period to
the next.
Following the methodology of the technical efficiency
change case, scale efficiency can be decomposed as:
D ( xi2 , yi2 ) / D1 ( xi2 , yi2 ) D ( xi2 , yi2 ) / D1 ( xi2 , yi2 )
/ 2
1
D ( xi1 , yi1 ) / D1 ( xi1 , yi1 ) D ( xi2 , yi2 ) / D 2 ( xi2 , yi2 ) (18)
1

SEC1,2 =

1

= RTS 1 / STC1,2

where returns to scale RTS1 represent variations of
productivity which follow a change in the DMU’s scale with
respect to the base technology, while STC1,2 represents
variations of scale efficiency when a change in the
technology is measured with regard to the comparison period
firm, i.e. the scale −bias− of technical change.
Thus, if RTS1>1, the firm improves its performance with
regard to the base period productivity benchmark by
exploiting increasing returns to scale and getting closer to the
most productive scale size, if instead RTS1<1input change
carries decreasing returns to scale and the firm is moving
away from optimal scale. Finally, when RTS1=1, the firm
does not profit from scale economies as when constant
returns to scale prevail over the input range.
The scale –bias− of technical change, STC1,2, shows
whether any productivity gain (loss) due to the effect of
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increasing (decreasing) returns to scale with respect to the bias of technical change is neutral.
benchmark technology, finally results in a scale efficiency
Following FGLR (1992) decomposition, FGNZ (1994)
gain or not. By jointly taking into account technical change proposed a different framework, which takes into account a
and the scale − bias of technical change to determine scale efficiency component. Considering its geometric mean
potential productivity change over time from a given firm definition, it is equal to:
perspective, i.e. productivity change at the reference optimal
1
 D1 ( x 2 , y 2 ) D 2 ( x 2 , y 2 )  2
scale, it is possible to decompose this term (PTC1,2) in the
i
i
i
i

=
M FGNZ =
* 2
following way:
 D1 x1 , y1
D x1 , y1 
D (x , y ) D (x , y ) D (x , y ) / D (x , y )
=
2
2
2
2
2
D ( xi2 , yi2 ) D ( xi , yi ) D ( xi2 , yi2 ) / D 2 ( xi2 , yi2 ) (19)
1

=
PTC1,2

2
i

= TC1,2 * STC1,2

2
i

1

2
i

2
i

1

2
i

2
i

1

2
i

2
i



(

i

i

)

(

i

i

)

1
2

 D1 ( x 2 , y 2 ) D1 ( x1 , y1 )  D 2 ( x 2 , y 2 ) D 2 ( x 2 , y 2 ) / D 2 ( x 2 , y 2 )
i
i
i
i
i
i
i
i
i
i


*
=
 D 2 ( x 2 , y 2 ) D 2 ( x1 , y1 )  D1 ( xi1 , yi1 ) D1 ( x1 , y1 ) / D1 ( x1 , y1 )
i
i
i
i 
i
i
i
i

PTC1,2 * TEC1,2 * SEC1,2

Potential productivity change at optimal scale can be
(20)
decomposed into technical change weighted by a bias against
Here, productivity change may be decomposed into a
or in favour of the reference firm input scale. If STC1,2>1,
potential
productivity change at optimal scale, an efficiency
productivity gain reflected by technical change at the
change
component
defined relative to the VRS (best practice)
comparison period input scale does not match the potential
technology
and
a
scale
efficiency change component which
productivity change observed at optimal scale, and
is
the
ratio
of
scale
efficiency
in period 1 and 2 and that
accordingly, technical change at the firms’ scale has to be
expands
output
up
to
most
productive
or efficient scale,
augmented with an additional productivity gain if it is to
which
leaves
a
technical
change
term
evaluated
at most
match that one at optimal scale. Therefore, we can conclude
productive
scale
size.
that the change in the technology with regard to optimal scale
Ray and Desli (1997) proposed a further decomposition,
presents a bias against the reference input scale. Contrarily,
1,2
which
measures the contribution of best practice technical
when STC <1, productivity change at the reference input
change
TCo1,2, technical efficiency change TECo1,2 and
scale exceeds productivity change at optimal scale, and
1,2
consequently technical change has to be lowered in the returns to scaleRTSo as:
1
amount necessary to match productivity change at optimal
 D1 x 2 , y 2 D 2 x 2 , y 2  2
(
)
(
)
i
i
i
i
scale. Therefore, the change in the technology with regard
to

* 2
=
M RD =
 D1 x1 , y1
D ( xi1 , yi1 ) 
optimal scale presents a bias in favour of the reference input
(
)
i
i


scale. Finally, STC1,2=1 shows how the scale bias of
(21)
1
2
1
2
2
1
1
1
2
 D ( xi , yi ) D ( xi , yi )  D ( xi2 , yi2 )
technical change is neutral since productivity change at the


*
reference input scale matches productivity change at optimal
 D 2 ( xi2 , yi2 ) D 2 ( xi1 , yi1 )  D1 ( xi1 , yi1 )


scale, as would be the case in the presence of constant returns
 D1 x 2 , y 2 / D1 x 2 , y 2 D 2 x 2 , y 2 / D 2 x 2 , y 2 
( i i ) ( i i ) ( i i ) =
to scale.
 ( i i)
1
2
1
1
1

Let us now interpret the alternative values of the scale bias
D ( xi , yi ) / D ( xi1 , yi1 ) D ( xi1 , yi1 ) / D 2 ( xi1 , yi1 ) 


of technical change with respect to returns to scale and their
TC1,2 * TEC1,2 * RTS 1,2
net result regarding scale efficiency change. From a
How to choose between FGNZ (20) and RD (21)? Apart
geometric mean perspective, if STC1,2>1, the scale bias of
from
disputes in literature about the inclusion PTCo1,2 rather
technical change works against the reference input scales and
1,2
1,2
1,2
any productivity gain due to increasing returns to scale, TCo or SECo rather than RTSo , there seems to be a trade
1
RTS >1 would be counterbalanced. Therefore, there is scale off between technical change and scale efficiency change. If
efficiency gain if RTS1>STC1,2 and vice versa. On the other one supports a decomposition that includes the accepted
hand, if the firm undergoes decreasing returns to scale from notion of effective technical change at the firms input scale
the base to the comparison period, productivity loss is −and not potential productivity change at optimal scale−,
reinforced and the firm losses scale efficiency. When then one gives up a scale efficiency change term but takes in
STC1,2<1, the scale bias of technical change works in favour a returns to scale component. While RD (21) provides an
of the reference input scale. Hence, if the firm experiences accurate decomposition of productivity change taking into
decreasing returns to scale when moving from the first to the account firm’s input scale for measuring both technical
second period, this productivity loss would be offset by the change and returns to scale, in FGNZ (20), this desirable
scale bias of technical change and the final result on scale relationship between scale and productivity change coming
efficiency change once again depends on their relative values. from technical change is lost, but additional information
If the firm enjoys increasing returns to scale, the scale bias of regarding technological and efficiency changes is given, i.e.
technical change reinforces such productivity gain. Finally if potential productivity change and scale efficiency change are
STC1,2=1, technical change at the reference and optimal now explicitly considered.
However both proposals are interrelated, since SEC1,2 =
inputs scales coincide, and any change in scale efficiency is
1
1,2
1,2
1,2
1,2
exclusively given by the nature of returns to scale as the scale RTS / STC and PTC = TC * STC . Therefore, the
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scale −bias− of technical change STC1,2 links both
decompositions,
rendering
possible
a
complete
characterization of productivity change both from a
technological −best practice− and efficiency perspective.
Including STC1,2in the Malmquist productivity index
decomposition would allow immediate access to all
components that have been proposed in the literature. The
question is whether it is possible to suggest a decomposition
which includes the scale −bias− of technical change. Simar
and Wilson (1998) introduced such decomposition. Their
proposal can be obtained from both formulations. One may
replace the potential contribution of productivity change at
optimal scale in (20) by that of the effective contribution of
technical change −productivity change of the benchmark
technology at the firm’s input scale− weighted by the scale
−bias− of technical change −how productivity change at
optimal scale shows a bias against or in favour of the firm’s
input scale, i.e. PTC1,2=TC1,2*STC1,2. Alternatively, one may
replace the effective contribution of returns to scale −how a
firm profits from local increasing returns or endures local
decreasing returns that materialize in higher or lower
productivity change− by their counterpart in the form of the
effective contribution of scale efficiency change −the
movement of the firm toward or away from technically
optimal scale in both periods− weighted by the scale −bias−
of technical change, i.e. RTS1=SEC1,2*STC1,2. Proceeding in
either way, one obtains:
1,2

1,2

1,2

M SW = TC * TEC * SEC * STC

1,2

(22)

By jointly looking at scale efficiency change and the scale
−bias− of technical change, we can obtain relevant
information with regard to returns to scale. If the firm gains
scale efficiency from the base to the comparison period,
SEC1,2>1, while the scale bias of technical change works
against the firm’s reference input scaleSTCo1,2>1, this
outcome is only possible if returns to scale make a positive
contribution to productivity change, RTS1,2>1 a contribution
which is larger than the unfavourable change in the scale bias
of technical change. On the other hand, if a scale efficiency
gain is accompanied by a favourable scale change of the
technology, STC1,2<1, then the presence of increasing
returns to scale reinforces such scale efficiency gains.
Alternatively, if decreasing returns to scale reduce
productivity change, RTS1,2<1, then scale efficiency gains
are still possible as long as the favourable scale −bias− of
technical change is not counterbalanced by those lowering
returns, RTS1,2>STC1,2 where both terms are smaller than one.
In
both
cases
the
final
outcome
would
beSEC1,2=RTS1,2/STC1,2>1 and an opposite discussion may
be presented when scale efficiency change reduces
SEC1,2=RTS1,2/STC1,2<1. As Simar and Wilson (1998)
remark, all this information would be lost if one settles for
(11), because one would know the contribution of returns to
scale to productivity change, but would not know if such

contribution finally results in scale efficiency gain or not,
neither if the change experienced by optimal scale works
against or in favour of the firm’s reference scale.

5. Results
The growth process of transition countries actually shows
a considerable variation through time, hence we split the
sample into two sub-periods: 1996–2001 and 2002–2007.
During the first period, most countries were experiencing
macroeconomic shocks while, at the same time, heavy
privatisation and reorientation of trade were at work; the
second period, showed greater macroeconomic stability and
renewed efforts to implement the required structural reforms.
Starting from Malmquist productivity index and its
decomposition into efficiency and technical changes, we
calculate average percentage growth rates between two
points in time, t1 and t2> t1, according to standard formulas
(ΔM, ΔEF, ΔTP), whereas ΔGDPW represents the changes
of real GDP per worker.
As already noted, over the whole sample period, we
observe that the labour productivity measure (ΔGDPW)
shows the highest values for the Baltic countries, while mean
labour productivity growth of other Eastern European
countries is much lower. The multi factor productivity
pattern is entirely reversed, with Eastern European countries
showing a positive growth of ΔM measure and Baltic
countries a negative one. Such reversal of results could be
explained if we think that the Malmquist-based growth rates
take into account the pace of capital accumulation, while
ΔGDPW is based on a pure labour productivity
measure.Table 2 shows that growth rates of Eastern
European countries and Baltic countries are mainly due to a
capital deepening process rather to effects of innovation. To
shed further light on this, we obtained indicators of
technological progress and change of technological
efficiency, through the decomposition of the Malmquist
productivity index in both subperiods. For the first subperiod,
higher labour productivity of Baltic countries appear to be
combined with decreasing productivity, mainly due to a lack
of efficiency. During the second subperiod, however, as
Baltic countries capital stock and labour force both gain
speed with respect to eastern neighbours, MFP is much lower,
following the decreasing pattern of technical progress. On
the whole, Baltic countries growth rates seem to be driven by
labour and capital growth rather than by gains in efficiency
or technological catch-up.
Growth in multi-factor productivity, as derived from a
gross output based production function, seems to be crucial
for the pace of convergence over the medium to long term
perspective. However, some analysis needs to be added in
order to assess the absolute and conditional convergence
process of the EU accession countries.
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Table 2. Productivity changes (average percentage growth rates)
Productivity

Efficiency

Technology

Labour productivity

ΔM

ΔEF

ΔTP

ΔGDPW

19962007

19962001

20022007

19962007

19962001

20022007

1996-2
007

19962001

20022007

19962007

19962001

20022007

EEC

1,12

3,14

-0,63

2,24

2,59

2,35

-1,09

0,54

-2,91

2,79

2,94

2,74

BC

-3,41

-3,16

-3,52

-1,23

-2,91

0,22

-1,95

-0,52

-3,74

5,24

5,80

4,97

CE

0,16

-0,27

0,63

1,04

-0,10

2,39

-0,87

-0,17

-1,73

4,25

3,80

4,87

The hypothesis of convergence among countries has been
usually tested with a three versions framework:
 Absolute β-convergence. Long run convergence in
growth rate and income level across regions is
achieved irrespectively of initial conditions. This
implies that poor countries grow faster than rich
countries and that the growth rate of real per capita
GDP is negatively related to the initial level of real
per capita GDP (which requires a significant
negative coefficient on initial productivity levels
without
conditioning
variables).
Given
beta-convergence, the dispersion of regional GDP
per capita could also tend to decrease, in which case
we have sigma-convergence, meaning that during
the convergence process the income levels of
countries tend to converge, especially if the initial
conditions are very similar.
 Conditional convergence. According to the
Solow-Swan neoclassical growth model, regions
with similar structural characteristics converge to the
same growth rate, although not necessarily at the
same capital-labour ratio, independently of initial
conditions. In this case, the growth rate is still
negatively related to initial income, after inclusion of
control factors which characterize the steady state
growth path of GDP per capita.
 Club convergence. Regions with similar structural
characteristics converge only if their initial
conditions are similar as well. In this case neither
absolute nor conditional convergence is observed.
Early studies testing the convergence hypothesis,
beginning with Baumol (1986), were based on regression
analysis (with or without conditioning variables); figure 5
shows data about the accession countries’ initial levels of
real GDP per capita in PPP terms vis-à-vis the average level
of “core Europe” (France, Italy, Germany) and their average
annual GDP growth. With the exception of Bulgaria and
Ukraine, most of the countries are located according to the
principle of unconditional convergence (Slovenia stands as
an outlier in relative terms).
In order to assess the validity of the absolute convergence
hypothesis, we first use a descriptive data analysis. The
speed of convergence of the accession countries is shown in

table 3, which compares the income levels convergence
process of the accession countries between 1996 and 2007.
The gap with Core Europe GDP levels progressively
narrowed, especially for Baltic countries — Estonia 16,4%,
Lithuania 10,0%, and Latvia 14,2%. Slovenia showed a
marked reduction of such gap (14,3%) as well. The group of
Eastern European countries also reduced the gap with EU
average by 5 to 7%, with the exception, once again, of
Bulgaria.

Figure 5. Accession countries’ initial real GDP per capita levels in 1996
vis-à-vis the “Core Europe” level (in %) and their average GDP growth in
1996–2007 [6]

Analysis of sigma (σ) convergence shows that during the
growth process, the income levels of transition countries did
not become more equal, since the variation between their
GDP levels per capita increases. In order to test these ideas,
standard deviations were calculated for several subsets of
countries, nonetheless showing that Eastern European
countries grew at a much more similar pace than Baltic
countries (which experienced no convergence within the
group) in comparison with core Europe. Quah (1993, 1996a,
1997) criticized convergence results from regressions (or
correlations) stating that analyses based on first moments of
the distribution cannot adequately address the convergence
issue, hence we refer to kernel measures of the international
distribution of labour productivity over time, which have
been successfully used for capturing (conditional)
dependence of variables, especially in time series
applications.
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Table 3. The accession countries’ convergence with core European level
GDP convergence from CEC average* (%)

Speed of convergence 1996-2007 reduction of
relative GDP

1996-2001

2002-2007

Bulgaria

7,4

9,3

2,7

Croatia

18,3

21,0

5,1

Czech Republic

26,4

29,6

5,3

Hungary

17,9

26,9

6,6

Poland

20,3

24,4

6,1

Slovakia

14,6

22,1

6,7

Ukraine

14,3

19,8

7,1

Slovenia

19,9

22,6

14,3

Estonia

42,7

50,3

16,4

Latvia

17,9

21,0

14,2

Lithuania

13,4

18,5

10,0

σ-convergence**
among Eastern European countries

54,7

among Baltic countries

252,1

among Core European countries

49,4

* Average spread on growth rates
** Standard deviation of real Gdp per capita

In figure 6, the growth process of labour productivity
doesn’t reveal any tendency to reduce existing differences of
the mean and the dispersion among all countries through
time. Both the persisting dispersion and the presence of
bimodality provide evidence against the convergence
hypothesis. The latter, in particular, means that core
European and Eastern European countries are still divided,
as a stylized fact, into two categories: the rich and the poor
ones. This phenomenon has been referred to in the literature
as “two-club,” or “twin-peak,” convergence (that is
“international polarization”) in several contributions from
Quah, Jones (1997) and Henderson and Russell (2005).

countries didn’t experienced any converging process
towards core European countries (figure 7), although
displaying an almost similar track, Eastern European
countries showed a different pattern of productivity from
Core European countries.

Figure 7. Malmquist Productivity Index

Figure 6. Distributions of labour productivity (1995-2007)

Differences among subgroups are also revealed from
inspection of productivity index patterns. While Baltic

The convergence process among transition countries is
rather evident, but the approach to Core Europe is not
smooth over the long run and, what’s more important, seems
highly differentiated between the two main sources of
productivity growth. The converging trend is apparently
driven by technological progress rather than efficiency
(figure 8 and 9).
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slight increase in efficiency is almost entirely explained by
technical improvements. The average efficiency gain is due
to an equivalent increase of technical efficiency change TEC
(0,073%), showing how countries are getting closer on
average to the best practice frontier, while the process toward
optimal scale remains unaltered, since the average scale
efficiency change index SEC is approximately equal to 1.
The growth process of former centralized economies, led
by a surge in real investments, has brought about
technological improvements, but the transition to free
markets still has to add the benefits of an increased efficiency.
If the catching up process gets stronger through time, we
could expect future improvements also on the efficient use of
inputs, although the most recent path shows the existence of
an efficiency gap with Core Europe (figure 10).

Figure 9. Technological progress

Before further decomposing the productivity index, we
need to summarize the results obtained so far. Relative
growth rates and kernel distribution point to the existence of
distinct patterns of growth among different groups of
countries. If a convergence process is at work, this runs
through a closer connection between Baltic and Eastern
European countries rather than between transition economies
and Core European countries. However, the dynamics of
productivity and technological progress for Eastern
European countries might still drive them closer to Core
Europe. On the contrary, Malmquist productivity index
shows mixed results. A 1,02% average productivity growth
(Malmquist index from table 4) of Eastern European
countries during the whole sample period stemmed from
productivity gains during 1996-2001 (on average equal to
2,59%) as combined with a decrease in productivity of
0,55% over the 2001-2007 period. Core European countries
experienced a much lower productivity gain over the entire
period (0,14% on average), but with a decrease in the first
period (-0,24%) counterbalanced by an increase in the
second one (+0,51%), while Baltic countries index of multi
factor productivity shows a reduction of 2,88%. On average,
the contribution of technical progress has been very limited
and, on the whole, negative (-1,08%). Since potential
productivity change is negative (in particular during the last
five years) and less than average productivity, the catching
up process between those countries seems at best negligible
and equivalent to an efficiency gain of 0,072% per year. The

Figure 10.

Technical efficiency change

Given the importance of the scale efficiency change
component when explaining the annual 0,072% productive
efficiency gain, it is important to determine what its sources
are. Since SEC = RTS / STC, the converging process toward
optimal scale is sustained by the relationship between the
existence of decreasing returns to scale when considering the
entire set of countries − since RTS = 0,9836 − and the change
in the scale of the technology. STC component represents the
part of technical change that can be attributed to changes in
output through exploitation of scale economies. In this
regard, the scale−bias of technical change STC (how
productivity change at optimal scale shows a bias against or
in favour of the firm’s input scale) represents the element
which describes productivity change both from a
technological −best practice− and efficiency perspective. If
we consider subsets of countries, results change significantly.
Core European countries show increasing returns to scale
associated with equivalent STC values, so that scale
efficiency remains constant through times. For Eastern
European countries, the scale efficiency gain is accompanied
by a scale change of the technology that works in favour of
an increase in efficiency, since STC < 1, but slightly
decreasing returns to scale reduce productivity change, RTS
< 1. However, the scale efficiency gains are still present as
long as the favourable scale−bias of technical change is not
counterbalanced by those lowering returns. Lastly, Baltic
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countries, adapt their technology to decreasing returns to
scale to benefit from an efficiency improvement during the
last 5 years of our sample. On the whole, data show that
Eastern European countries have best adapted their
productive activities to existing scale economies, thus
explaining the slight convergence to the frontier. It is now
possible to turn our attention to the relevant sources
responsible for the average productivity gain among each
group of countries.

6. Explaining MFP growth in Transition
economies: Some Preliminary Results
In this section we try to explain productivity growth
through governance indicators and whether such
determinants are common to all members countries. We use
indicators from Worldwide Governance Indicators (WGI)
research project, based on variables measuring perceptions
of governance, as constructed by 32 different organizations
from around the world. Six aggregate governance indicators
are built in each period: Voice and Accountability, Political
Stability and Absence of Violence/Terrorism, Government

Effectiveness, Regulatory Quality, Rule of Law, and Control
of Corruption.
According to several authors, growth dynamics is related
to measures of (excessive) regulations or to the effectiveness
of the public sector in securing freedom to do business (van
Ark, et al. 2008). Qualitative variables reflecting directly and
indirectly government activity are used to assess relevance of
such factors. Although our sample is not wide enough, we
tentatively look for econometric evidence of correlation
between MFP growth and a number of indicators published
by the World Bank. We will present some evidence for
econometric models of the form:
•

•

•

TFP =
α 0 + α1 TFP −1 + α 2 X i + α 3 X i + ui
where dotted variables stand for rates of growth,
determinants X’s are World Bank indicators described above
and ui is the usual error term. Heteroskedastic consistent
t-values are displayed with usual levels of significance. Also,
an error correction term enters equations (except for Croatia
and Slovak Republic) meaning that variables in levels may
help capturing a kind of long term impact of those
determinants on growth.

Table 4. The Malmquist Productivity Index and its decompositions. Geometric means
All countries
MALM

EC

PTC

TEC

SEC

TC

STC

RTS

1996-2007

0,9960

1,0072

0,9892

1,0073

0,9998

1,0059

0,9839

0,9836

1996-2001

0,9982

0,9991

0,9996

1,0021

0,9968

1,0093

0,9906

0,9873

2002-2007

0,9938

1,0152

0,9789

1,0124

1,0028

1,0025

0,9772

0,9799

Eastern Europe (all countries)
MALM

EC

PTC

TEC

SEC

TC

STC

RTS

1996-2007

0,9907

1,0048

0,9865

1,0051

0,9996

1,0210

0,9665

0,9659

1996-2001

0,9988

0,9991

1,0007

1,0052

0,9936

1,0220

0,9793

0,9726

2002-2007

0,9826

1,0106

0,9722

1,0050

1,0056

1,0201

0,9538

0,9592

Core Europe
MALM

EC

PTC

TEC

SEC

TC

STC

RTS

1996-2007

1,0014

1,0095

0,9920

1,0095

1,0000

0,9907

1,0013

1,0013

1996-2001

0,9976

0,9992

0,9984

0,9991

1,0001

0,9966

1,0019

1,0019

2002-2007

1,0051

1,0199

0,9855

1,0199

1,0000

0,9848

1,0007

1,0007

Eastern european countries
MALM

EC

PTC

TEC

SEC

TC

STC

RTS

1996-2007

1,0102

1,0204

0,9904

1,0132

1,0071

1,0019

0,9883

0,9952

1996-2001

1,0259

1,0215

1,0050

1,0177

1,0037

1,0083

0,9965

1,0001

2002-2007

0,9945

1,0193

0,9757

1,0087

1,0105

0,9956

0,9800

0,9903

Baltic countries
MALM

EC

PTC

TEC

SEC

TC

STC

RTS

1996-2007

0,9712

0,9893

0,9826

0,9970

0,9921

1,0401

0,9447

0,9366

1996-2001

0,9718

0,9767

0,9964

0,9927

0,9835

1,0357

0,9620

0,9452

2002-2007

0,9706

1,0019

0,9688

1,0013

1,0007

1,0445

0,9275

0,9281

MALM = Malmquist productivity index, EC = Efficiency change, PTC = Potential technical change, TEC = Technical efficiency change, SEC = Scale
efficiency change, TC = Technical change, STC = Scale technology change, RTS = Returns to scale
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Table 5. Estimates of MFP growth

Constant
1

Regulatory Quality
Rule of Law1

1

Government Effectiveness

Bulgaria

Croatia

Czech
Republic

Hungary

Poland

Slovak
Republic

Slovenia

Ukraine

-3,63 *

6,024 **

-0,91 *

-1,51

0,566

-1,76 *

-0,05

-0,27

0,025

0,033 *

0,101 **

0,030

0,016 *

0,060 *

0,010 *

0,050 *

Control of Corruption1

0,042 *
0,011

0,011

Political Stability1

0,003

Voice & Accountability

0,032

-13,6 *

0,023

0,049 *

Government Effectiveness

0,013 *
0,027

1,430

Rule of Law

29,70 *

1

MFP (-1)

0,082

Error correction(-1)

-105,5 *

Adjusted R-squared

0,82

Durbin-Watson

2,78

-45,4 *

-66,7 **

-97,9 *

0,84

0,71

0,17

0,53

2,73

1,97

2,00

2,02

-152, **

-101,6 *

0,44

0,80

0,58

2,68

1,60

2,62

1

growth rate

As expected, table 5 shows that implementation of
policies fostering competition and freedom of
entrepreneurial activities heavily affects productivity in the
long run, given the clear significance of error correction
coefficients. In general, MFP growth is mostly affected by a
free market environment, as implemented through
government policies. When sound regulatory policies and
proper contract enforcement are implemented, firms may
operate in a safer environment and improve their efficiency,
while measures of government effectiveness and political
stability are less relevant to entrepreneurial activities.

7. Concluding Remarks
In recent decades, a massive bulk of research has been
devoted to investigation of the process of economic growth
across European Union regions, and in particular in
assessing the presence of convergence in regional growth
rates. While the convergence process in European per capita
income during 80’s has been thoroughly proved, a number of
studies have reported a slowdown of convergence thereafter
(as in Gardiner et al. (2004), and Pittau (2005)). What
happened to the convergence process is still under dispute.
Empirical findings are mixed and strongly affected by
differences in methodologies and data sets and both
conditional and club convergence are still lively debated in
the literature.
In this challenging intellectual framework, it is even hard
to identify the “actual” force driving the growth process. In
this paper we decided to comply with the idea of labor
productivity as a main driver of regional growth. Gardiner et
al. (2004), for example report that the degree of convergence

in labor productivity has been disappointingly lower after the
economic recovery during 80’s.
In our paper we have used efficiency analysis to shed more
light on productivity growth and convergence of Eastern
European countries towards the Euro area. Inefficient
behaviour may result after decomposing labour productivity
growth into technological change and efficiency gains. From
1996 to 2007, labour productivity shows higher values for
Baltic countries with respect to other Eastern European
countries, while the multi-factor productivity path is entirely
reversed, with Eastern European countries showing a
positive growth of MFP measure and Baltic countries a
negative one. Such result could stem from the intense
process of capital accumulation undergone by these
economies and included in the Malmquist-based growth
rates.
Further decomposing the Malmquist productivity index
between technological progress and change of technological
efficiency, shows that Baltic countries growth rates seem to
be driven by labour and capital growth rather than by gains in
efficiency or technological catch-up. This means that
development policies aimed at promoting efficiency and
technological progress, are mostly effective once the gaps in
capital endowments have been reduced.
The convergence process also exhibits mixed evidence
over the performance of transition economies. Labour
productivity, Malmquist index and standard convergence
regressions do not clearly state whether those countries do
follow a common track towards the euro area. On the
contrary, a twin-peak convergence process seems to emerge
when adopting Kernel measures of productivity distribution
over time. Analysis of the sources of productivity growth
suggests that while technical progress may drive transition
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economies towards a common path, our panel of countries
does not portray a common efficiency pattern. How
countries adjust their production processes to existing scale
economies seems to matter the most. Further evidence
suggests that policy actions aimed at fostering MFP growth
should mainly promote a competitive environment through
sound regulation and proper enforcement measures.
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