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Abstract
Real convergence is an essential objective of Romania’s integration into the EU.
Bridging the development gaps between Romania and the EU as soon as possible
cannot be achieved exclusively through market forces, since they rather tend to cause
divergence and polarization. For this purpose, special tools and mechanisms are
required; e.g., cohesion. The study deals with the economic convergence of the
European countries, and especially the convergence of the CEE countries, including
Romania. Models are used to assess the economic growth, approximate the period of
real convergence of Romania to the EU, as well as to estimate the σ- and βconvergence, and the main shortcomings of the last indicator.
The first part comprises a survey on the subject and some theoretical aspects.
Keywords: Real convergence, divergence, cohesion, club convergence, polarization,
regression method, return to capital, σ-convergence, β-convergence.
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1. Introduction
The question of real economic convergence is not a recent issue. Almost all great
economists dealing with long-run economic development have taken into
consideration the problem of real convergence in their studies. But many of them
have only approached this issue implicitly, when analysing the role of the production
factors – capital, labour, natural resources, technological progress, human capital – in
the long-run economic development. Also implicitly, they have dealt with the real
convergence when referring, on one hand, to economic development and, on the
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other hand, to the evolution of some categories of complex economic activities or/and
branches with major economic and social impact (industries based on medium and
high technologies, services, IT&C), as well as to the economic institutions and
mechanisms (market structure, economic outcome distribution – rent, profit, wages,
etc. – considered a form of economic stimulation).
The explicit and systematic study of real convergence began with the development of
the neoclassical models of economic growth and, especially, with the econometric
application of such models, as well as of other improved growth models, such as the
endogenous growth ones. Furthermore, the issue of the real convergence has been
taken into consideration by the applied research in the European integration field, as
well as by the EU decision-makers involved in the management and monitoring of the
integration process. At the same time, positive results were obtained in the field of
statistics. Thus, cross-country comparable data of some indicators used for the
analysis of real convergence have been calculated and published. Also, various
indicators used for the measurement of convergence or of some of its fields and
factors have been created and/or used.
Since, at present, there is a significant diversity of approaches and studies on real
convergence and a whole array of calculation methodologies, we dedicate Section 2
to some general comments on a number of approaches and categories of models
concerning the issue of catching up with the developed countries. In Section 3, we
present applications of some indicators and convergence models based on Romania’s
economy and on other less developed economies and evaluate the prospects of
reducing the development gap between Romania and the EU15 average. Here,
intention is to draw round: a) the calculation of the required time to fill the gap in the
economic development; b) the evaluation of the general trend of convergence. Section
4 is dedicated to evidence some trends of the rate of return to capital and in section 5
we draw some short conclusions.

2. Approaches to real convergence and their
shortcomings
Solow’s scientific contributions (1956) were used intensively in discussing the
principles and methodological issues concerning convergence. As part of the
neoclassical model group, Solow’s model was widely discussed, developed and
criticized for half century. In spite of the relaxation of the assumptions and hypotheses
on which the initial model was based and the development of new model alternatives
(Lucas, Barro, Sala-i-Martin, Quah, etc.) in order to bring the new alternatives closer
to the real conditions of the economy and in spite of all innovations brought about by
the new scientific contributions, many of the new models could not become fully
independent of the neoclassical model.

2.1. Real convergence reflected in Solow’s neoclassical model
In the economic literature, especially in that dealing with globalisation and European
integration, there are three ways to understand real convergence and reveal the
causes and the trend of the process:
6
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• The first way considers real convergence a natural process, based exclusively
on the market forces: the larger, more functional and less distorted the market
is, the safer and faster the convergence is for all categories of countries.
• The second way denies real convergence between the poor countries and the
rich ones and supports increasing polarisation and deeper divergences and
inequalities between centre and periphery.
• The third way considers convergence necessary and possible in a competitive
market by implementing economic policies able to compensate for the negative
effects of the inequalities or divergences, at least until the maturity of the
economic systems, that is until reaching the so-called critical mass for a selfsupporting real convergence.
The first way of understanding real convergence exclusively by the market forces
pertains to the neoclassical theory of economic growth. The characteristic feature of
the neoclassical model is the exclusive investment in physical capital for achieving
convergent economic growth. Assuming that the economic outcome (GDP per capita)
is due to the contribution of several factors of production (capital, labour, natural
resources, technological progress), the neoclassical model assumes the dependence
of convergence (filling the gaps) on the specific features of the rate of return to capital,
on its general decreasing trend. Increases in capital will bring about smaller than
proportional returns. More precisely, at the same rate of saving (investment), the
marginal rate of return diminishes, so the poor countries with a low amount of capital
per capita reach a rate of return to capital higher than that of the rich countries with a
higher physical capital per capita. The conclusion was that poor countries could catch
up with the rich ones as regards the income per capita. Solow’s neoclassical model of
economic growth proves this possibility.
The fundamental non-linear equation that describes the economy path to the
equilibrium state in Solow’s model is the following:
•

k = sAf ( k ) − (δ + n )k

(1)

•

where: k - increase in the stock of capital per labour unit;
f(k) – production function1;
s – rate of saving;
n – growth rate of the population and, implicitly, of the labour force;

δ - capital rate of depreciation;
A – effects of the technological progress, endowment with natural factors,
economic policies, etc.
1

Denoting by: Y – output (e.g., GDP), K – capital, L – labour, A – effects of the technological
progress, endowment with natural factors, etc., the production function may be expressed as
follows: Y = AF(K,L). Dividing it by L, we get: y = Af(k). The Cobb-Douglas production function
becomes Y=AKαL1-α, where α is the share of the effects of the physical capital in total output,
and 1-α, the share of the effects of the labour in total output. Dividing this function by L we get:
y = Akα.
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This differential equation, that depends only on k and describes the dynamic
behaviour of capital, shows that economies start from a k0 capital level per capita and
reach the steady state k*t.
To make poor and rich economies converge (towards a single steady state), it is
necessary to meet the requirements concerning the following:
• diminishing returns to the physical capital;
• constant and equal rates of saving of the countries and constant and equal
rates of capital depreciation and population growth.
Dividing both sides of equation (1) by k, we get the growth rate of the capital stock:
•

k / k = sAf ( k ) / k − (δ + n )

(2 a)

or

g k = sAf ( k ) / k − (δ + n )
(2 b)
Equation (2b) has three components:
• gk – growth rate of the capital stock per effective labour unit;
• sAf(k)/k – saving curve;
• (δ+n) – depreciation curve.
The steady state k* is reached when the growth rate of the capital per labour unit is
equal to zero. In this case, the relation (2b) becomes:
(3)
sAf(k)/k=δ+n.
To achieve the convergence of all (poor and rich) countries, it is necessary that the
poor economies with low levels of GDP and physical capital per capita attain a growth
rate higher than that of the rich economies with higher levels of the GDP and capital
per capita.
The above relations and reasoning are graphically presented in Figure 1.
The graph shows the trajectories (curves) of the two functions:
• The depreciation (δ+n) by the horizontal line, also called the depreciation curve;
• The saving (sAf(k)/k or sAkα-1) by the descending curve also called the saving
curve1.
The differences between the two curves in different points of their evolution express
the growth rates, that are in a reverse ratio in relation to the level of physical capital
endowment and, therefore, to the development level. Due to the higher growth rates in
the poor countries against the rich ones, there is a gradual approach of the saving
curve to the depreciation one until their intersection. At the point of intersection of the
two curves, where the growth rate becomes zero (gk=0), the steady state k* is
attained.
1
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Due to the diminishing returns to capital, each additional unit of the capital stock of the less
developed countries (with a lower capital stock) generates a production surplus higher than an
additional unit of capital of the developed countries. As against the depreciation curve, which
has constant values (horizontal line), the savings curve may take all positive values from zero
to infinite, with distance variations between the two curves, including their intersecting.
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Figure 1

The neoclassical model of convergent growth

The above case covers the so-called conditional convergence, that is the alternative
implying that all economies with differences in the initial stock of capital per capita
have the same saving rates (s), similar technologies (the same parameters A and δ),
as well as the same population (labour) growth rates (n). Unless such requirements
are met, the equilibrium points of the rich countries differ from those of the poor
countries, and the convergence cannot take place.
Since rich countries have an investment capacity higher than that of poor countries,
the saving curves of the rich countries are usually different from those of the poor
countries (Figure 2).
Figure 2

The neoclassical model of divergent growth
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Therefore, also the equilibrium points of the capital stocks per capita are different, and
the growth rates of these stocks must not necessarily be lower in the rich countries.
Due to the significant differences between the two categories of countries in relation to
the saving curves (expressing, in fact, different investment power), the real opportunity
for all categories of countries to achieve economic convergence is doubtful.

2.2. Divergence and polarisation - Perenial effects of the competitive
market forces
The numerous empiric research studies carried on in the last two decades to test the
validity of the neoclassical growth model and of other more elaborate models have
shown that in most cases the hypothesis of diminishing returns to capital and the
hypothesis of equal and constant saving rates in all countries, and consequently, the
real convergence of the poor and rich countries (regions) are not valid. It is impossible
to explain the international gap in the present development level by the initial
difference in the endowment with factors (Thirlwall, 2001). What really counts today is
to reveal the possible obstacles against the poor countries’ development and to see
whether the mechanisms of the unequal advantages between the rich and the poor
countries are perpetuated or not.
As pointed out above, what we intend by the reforms implemented during the lead-up
to the accession and integration into the EU is to develop a functional market
economy and improve the capacity to cope with the competition pressure and
market forces in the EU.
By means of the concept of circular and cumulative causation of the economic
processes, first used by Myrdal, one may explain the increasing international
differences in the development level as compared to similar initial conditions. The
movement of capital, the migration of human capital and labourforce, the exchanges
of goods and services perpetuate and even increase the international and regional
inequalities in the development level. By the free trade mechanisms, without tariff or
non-tariff barriers, the less developed countries lacking human capital and scientific
and technological capability are forced to specialize in the production of goods,
especially primary ones, characterized by non-elastic demand (low elasticity) in
relation to price and income.
What makes the inequalities between countries increase is the tendency of
polarisation (clustering) – not only interregionally, but also internationally – especially
in the context of the economic and monetary integration. Since there are no obstacles
to the movement of goods, services and production factors, some countries and
regions become strong attraction poles that cause disequilibria in the countries with
major differences in the income per capita. The developed countries and regions,
endowed properly with factors, become attraction poles that absorb increasing
amounts of capital and high quality labourforce from the less developed countries and
regions.
Even if during the accession process major efforts are made for the implementation of
economic and institutional reforms and for the achievement of a stable economic
development, in the real life there is a natural tendency with universal validity, that is
the polarisation of the processes causing the deepening of the divergences in
10
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development between countries and regions. Myrdal states that, in the context of
development, the economic and the social forces alike generate tendencies towards
disequilibria and the economic theory hypotheses that disequilibrium tends towards
equilibrium are false (Myrdal, 1957; Thirlwall, 2001; Kornai, 1974). If it were not real,
then how could explained the international differences in the standard of living? Since
this question cannot be answered, Myrdal replaces the stable state (convergence)
assumption with what he calls the circular and cumulative cause assumption or,
briefly, the cumulative cause assumption which causes divergences. By this
hypothesis one may explain why the international and interregional differences in the
development level may persist and even deepen over time.
Myrdal’s hypothesis is based on a multiplicator-accelerator-type mechanism, that
causes the income increase at higher rates in the so-called favoured countries and
regions, namely more developed, endowed with more modern infrastructure, with
scientific and technological ascendancy, with inflows of physical and human capital
and scientific and technological inflows, which are more and more attractive for the
physical and human capital, and for the workforce from the less developed areas.
Free trade in goods and services and the full freedom of movement of the production
factors among countries and regions showing significant differences in the
development level mean increasing polarisation: on the one hand, the countries and
regions becoming richer enjoy major economic growth and significant attractiveness
for the high quality production factors, on the other hand, the declining or stagnant
countries and regions with a backward and unattractive basic infrastructure, with
decreasing income and tax base, which cause the decrease in the demand for goods
and services.
Under these circumstances, one cannot even consider economic convergence. Such
approaches and analyses initiated by Myrdal, Prebisch, Seers and others created a
way of thinking focused on the concept of divergence, which is concentrated on
polarisation and the divergent relations between centre and periphery.
The influence of this approach was felt on two large levels: 1) the practical one,
strongly reflected in the projects for the European construction by adopting
mechanisms and tools of economic policy for supporting convergence; 2) the
analytical one, strongly reflected in two directions: a) the reconsideration of the
construction and interpretation of the economic growth models by returning to the
economic and social relations (it refers to the development and modification of the
construction of the neoclassical models and, especially, the development of
endogenous models and their econometric testing); b) new approaches to the
geographic economy (regional economy) by taking into account real processes, such
as: regional gaps, agglomerations or development poles, role of infrastructure,
transaction costs.

2.3. Cohesion – An important device to support the real convergence
in the EU
When the Treaty of Rome – as the first constitution of the integration – stipulated the
first two economic objectives, “the harmonious development of economic activities”
and “a continuous and balanced expansion”, it took into account both the structural
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divergence and the widening gap between the increase in the income per capita
between the backward and the advanced regions of the Common Market.
In order to achieve real convergence, initially, the Treaty was based implicitly and
exclusively on the market mechanisms. Noticing some failures in the market
mechanisms concerning the cathing up process, the EU gradually adopted tasks and
measures for cohesion and solidarity in order to facilitate the real convergence of the
backward countries and regions with developed by granting to the formes significant
financial aids, to improve their economic performance.
The adoption of the principle of cohesion was mainly caused by the accession to the
EU of the countries with major gaps in the income per capita as compared to the EU
average (Greece, Portugal and the CEE countries). The principle of cohesion, applied
by means of specific tools (the Cohesion Fund and the Structural Funds), is widely
used inside the EU to fill the income and productivity gaps among countries and
regions by increasing the investment power of the less developed countries and
regions1.
The most important step taken for adopting the principle of cohesion consisted in
explicitly introducing three economic objectives focused on convergence in the
Maastricht Treaty, namely: (1) harmonious and sustainable development of the
economic activity; (2) high level of convergence of the economic performance; (3)
economic and social cohesion and solidarity between the member countries. These
objectives, focused on real convergence (by means of cohesion) of the economic
performance, were included in the Amsterdam Treaty, with some rather formal
amendments. To implement the above principle, the Cohesion Fond was set up only
for the countries (not for the regions) with a GDP per capita below 90% of the EU
average. Structural Funds were set up and used for diminishing the disparities among
regions and countries. As for regions, the maximum threshold for granting the
Structural Funds is 75% of the EU average and their utilisation is meant to improve
the performance of the backward regions.
The Cohesion Fund and the Structural Funds (which support directly real
convergence) account for 35.2%, and funds for agriculture and rural development
totals 44.5% of the overall EU Budget (which represents 4% of all national budgets).
The first eligible countries that benefited from the Cohesion Fund for project financing
were Greece, Spain, Portugal and Ireland. Later, the countries that joined the EU in
2004 and 2007 were added. The countries receive money from the Cohesion Fund as
long as they do not exceed 90% of the European average GDP per capita.
According to some evaluations of the period between 1986-1996, the Cohesion Fund
and the Structural Funds ensured real convergence (by reducing disparities) in a
proportion of about 1/3.
1

The following measures were taken to achieve cohesion: in 1968 the Agricultural Structural
Fund was created to promote agriculture modernisation. Later, the Fund was explicitly
assigned the role to promote the economic capability of the rural areas. In 1975, the Regional
Development Fund was set up for financing the infrastructure of the underdeveloped regions.
The Social Fund was directed towards training in the regions undergoing restructuring, with
high unemployment rates (Jacques Pelkmans, 2003, p. 299).
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2.4. New methodological approaches to convergence and its
determinants
We have underlined above the limits and shortcomings of discussing convergence on
the basis of the neoclassical theory as well as the need for a new approach based on
indicators and models able to express the real processes, like the fact that economic
growth should be the result of the economic system itself, not just the mechanical
result of some independent and natural forces that act from outside the system.
Moderating the old hypothesis of the diminishing return to capital and other assumptions
or constraints that cannot be proved, the new theory is focused on the types of models
able to consider the effects as spillovers caused to the system by some major production
factors – physical capital, human capital, RD&I, etc., as well as models for finding out the
real causes and mechanisms of the long-term disparities (through cross-section analysis
or long time series), by correlating the growth rate of production and income per capita
at national or/and regional level with several economic, social and political variables that
could be either the engine or the brake of economic growth.
The new approaches to real convergence are based on analyzing the effects caused
by the intangible factors (including those concerning economic policies). The new
variants or generations of convergence models take into account as distinct factors
the human capital, the technological programme and the institutional state and their
effects on the economic system. These effects spill over the economy in a special
way, that is over other than the direct producers. The effects are greater than the
inputs necessary to produce them or than the amount of their compensation.
Usually, the intangible, non-quantifiable factors (knowledge, professional abilities or
skills, technological and managerial competence, information, innovation, know-how,
etc.) are spread as spillovers and embodied in quantifiable tangible production factors.
Such spillovers seem to be generated by investments in physical capital (Arrow, 1962)
or by investments in human capital (Lucas, 1988) or by both types of investment
(Romer, 1986). According to Romer, if the spillovers are strong, the marginal product
of the physical and human capital could stay permanently above the discount rate
(Romer, 1986; Thirwall, 2001). Economic growth could be supported by the
continuous accumulation (investment) that generates positive spillovers (Grossman
and Helpman, 1994), associated with the formation and development of the human
capital (education and training or qualification) or of the RD&I, which prevent the
decrease in the rate of return to capital or the increase in the specific capital (capitaloutput ratio – COR).
The new approaches to convergence have enlarged the area of research and the
methods and tools of scientific investigation. First, the contribution of the human
capital and technological progress, besides the physical capital, to convergence was
emphasized. Second, the application of various methods for econometric testing of
the hypotheses of various models (including the modified or improved neoclassical
ones) was extended.
The realistic interpretation of the trends in the evolution of the economies towards the
state of convergence and the rate at which the economies achieve convergence
demanded the proposal and econometric testing of the new calculation tools and
models, such as the β and σ indicators (Sala-i-Martin, 1996), the augmentent
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dynamic neoclassical model (Mankiw, Romer, Weil, 1992; Islam, 1995; Bassanini,
Scarpetta, 2001), the stochastic convergence model (Lee et al.; 1997), etc. The
economic parameter β shows the speed of the convergence when the parameter is
negative and σ shows the convergence or divergence trend, as this factor shows
respectively the narrowing or the expansion of the dispersion of the sample of
analysed data.
There are authors who conducted empiric research on convergence using the
modified and augmented dynamic neoclassical model that involved the human capital
and technological progress besides the physical capital. For example, Mankiw, Romer
and Weil (1992), and Islam (1995) revealed, by the new variants of models, that the
economies with an initially low level of the income tended to increase faster than those
with initially high level of the income after they had introduced in the model the saving
rate and the population growth rate, as control variables. Additionally, Barro, Sala-iMartin, Blanchard and Hall (1991) considered the capital mobility, labour migration,
etc.1
The counter-reaction to such empiric studies was an opposition literature that, on the
basis of alternative econometric methods, stated that the cross-section growth model
is inconsistent with convergence and consistent with the variety of endogenous growth
mechanisms (Durlauf, 1996; Quah, 1996). Among the most important ideas
concerning this area we find those referring to the formation, behaviour and evolution
of the so-called convergence clubs. The first to mention such a process was Baunmol
(1986). Later, the idea was taken on and developed theoretically and researched
empirically by Quah, Bernard and Durlauf, Galor (1996), Mihăescu (2003), etc. For
example, Quah states that the conventional (neoclassical) theory of convergence and
the results of the empiric research based on this theory conceal the presence of the
convergence clubs and the polarisation of the countries in rich and poor ones.
A spreading opinion is that convergence is not and cannot be a unitary process in all
countries and regions, but a multipolar one. Placing the real convergence
assumptions in a very controversial area, Galor (1996) shows that the empiric
research focused on testing the validity of new competitive hypotheses, especially on
that concerning the convergence clubs (polarisation, clusters, etc.). This hypothesis
states that the incomes per capita of the countries which have similar structural
features (preference, technology, population growth rate, government policies, etc.)
converge in the long-run only if their initial conditions are similar as well.
This hypothesis can be associated with that concerning the conditional convergence,
since – as Galor points out – both originate in the neoclassical model (modified and
developed, I would add, A.I.) by including some significant variables in the structure
and adding other elements such as spillovers, market distortions, etc.. All of them
strengthen the validity of the convergence clubs hypothesis, as opposed to the
conditional convergence hypothesis.
1

Generally speaking – as Villaverde Castro (2004) points out – the presence of convergence is
considered a valid test in favour of the neoclassical growth model as opposed to the
endogenous models that imply divergence in most cases. (José Villaverde Castro, Indicators
of Real Economic Convergence. A Primer, W-2004/2, United Nations University).
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What distinguishes between the two competing hypotheses is that in one (the
conditional convergence hypothesis) convergence takes place independently of the
initial conditions and in the other (the convergent club hypothesis) convergence
occurs if the initial conditions are similar or close from the technological, cultural and
preference point of view.
The analysis of the main aspects of the real convergence reveals not only the high
complexity of the topic, but also the major steps made by the economic research for
the clarification of many problems in this field. It also points out the scientific and
practical opportuness for Romania to achieve convergence with the EU countries.
The latest empiric research for the validation of several convergence assumptions
proves that there is not and cannot be a compliance of all countries with a real
convergence. What is verified and confirmed by the economic and social reality of the
countries and regions, is the club convergence viewed in its dynamics, in relation to
the factors of influence acting within the economic system. Under the present
circumstances, the factors that decide the dynamics of the rich economies are the
development of the human capital and the intensification of knowledge and its
application to various fields. The two factors cause still high growth rates in these
countries. Thus, the chance of some countries, like Romania, to achieve a real
convergence with the EU is closely linked not only with the increase in the stock of
physical capital, but also with the stimulation of the development of the two factors –
knowledge and human capital -, with their increasing contribution to the achievement
of higher growth rates.
Would Romania and other countries of the same group and other less developed
groups succeed in eliminating the barriers from convergent growth? In the second part
we will try to give partial answers that are rather conditioned than firm.
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