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Jolanta Mazur

Editorial

Welcome to the International Journal of Management and Economics, issue number 46.
We begin this issue with two papers that give voice to a European perspective focused on
the EU (EMU countries and Hungary). Then we move to the Middle East and North Africa,
where our contributing authors investigate FOREX and stock markets. A multinational
study on institutional factors influencing outward FDI comes next. Later, we come back
to a single country study, describing consumer attitudes towards GMO in Georgia, and
end with the presentation of a universal project analyzing the impact of R&D investments
on consumer surplus and social welfare.
The endogeneity effect of EMU is the major focus of the article “Endogeneity and Specialization in the European Monetary Union” by Henryk Bąk and Sebastian Maciejewski.
The authors discuss the most important economic mechanisms reinforcing convergence and
divergence among monetary union members. They claim that real convergence between
EMU member states has not advanced, while the empirical research suggests a significant
divergence in economic structures, business cycle synchronization and productivity levels
among Eurozone members in the last decade.
The second paper, by Marcin A. Piasecki, is an in depth economy analysis of an EU
country that is experimenting with an independent economic policy, not in line with the
neo-liberal paradigm. The author’s objective is to answer the question “Was Viktor Orbán’s
Unorthodox Economic Policy the Right Answer to Hungary’s Economic Misfortunes?” The
analysis is based on statistical data, numerous publications, and interviews conducted with
Hungarian government officials and academics from Budapest University of Technology
and Economics. From the short-term perspective the author’s answer to the question is
positive, but at the same time he points out that it is difficult to predict whether the policies
applied in Hungary laid lasting fundaments for long-term growth.
“Return Dynamics and Volatility Spillovers Between FOREX and Stock Markets
in MENA Countries: What to Remember for Portfolio Choice?” by Mongi Arfaoui, Aymen
Ben Rejeb, is an interesting investigation of the interdependence of stock-forex markets
in the Middle East and North Africa. The analysis of empirical data covers the period from
February 26, 1999 to June 30, 2014 using three models: the VAR-CCC-GARCH model, the
VAR-BEKK-GARCH model, and the VAR-DCC-GARCH model. The authors conclude that
both markets are interdependent and corroborate the stock and flow oriented approaches.
The objective of Artur Klimek’s article, entitled “Institutions and Outward Foreign
Direct Investment”, is to study the influence of the quality of a host country’s institutional
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environment (the political environment and the business environment) on outflows of
foreign direct investment in 125 countries. As expected, improved conditions in a home
country’s environment decrease the volume of outward FDI. It is particularly visible
in the case of governance quality and political stability, while the quality of the business
environment, with the exception of legal and taxation systems, does not significantly
influence OFDI.
The article, “Georgian Consumer Attitudes Towards Genetically Modified Products”
by Nugzar Todua, Teona Gogitidze and Jaba Phutkaradze, investigates the degree of
awareness of genetically modified products and purchasing behavior of Ajara region
consumers. The authors conclude that, on average, consumers are reluctant to purchase
GMO products and know little about them. Education level and social class significantly
influence awareness of GMO production, while consumer age does not impact it. The
findings suggest that though income is an important awareness determinant, it does
not drive consumer purchasing behavior.
An interesting exploration of the relations between “R&D Activities in Oligopoly and
Social Welfare” under three different forms of oligopolistic competition and two types
of cost functions was undertaken by Jacek Prokop and Bartłomiej Wiśnicki. The analysis
brought the authors to the following policy recommendations: “R&D cooperation should
be supported when the degree of technological externalities is high, but collusion in the
final product market should never be allowed”.
I hope that the variety of topics presented in the articles of the current issue will be
of interest to many readers.
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Henryk Bąk1
Warsaw School of Economics, Poland
Sebastian Maciejewski2
PGE Group, Warsaw, Poland

Endogeneity and Specialization
in the European Monetary Union

Abstract
There has been a broad discussion about the viability of the European Monetary Union
(EMU) in its present and prospective confines. Generally, the EMU, consisting of 19
countries, is not considered an optimal currency area due to low labor market flexibility,
autonomous fiscal policies, and structural differences among its members. Considerations
about the endogeneity effect of currency unions lead to the question whether the EMU
will become more viable over time. According to the endogenity hypothesis formulated
by Frankel and Rose [1996, 2000], a common currency area may gradually become an
optimal currency area at some future point (ex post unification), despite not having been an
optimal currency area (OCA) prior to (ex ante) currency unification. Currency unification
should bring about increased intra-industry trade and greater business cycle synchronization among member states. The most recent literature and analyses presented in this
paper suggest that the endogenity effect in the EMU has been frail since its onset. While
real convergence between EMU member states has not advanced, divergence in i.a. economic structures, national income and productivity levels is observed. The most important
economic mechanisms reinforcing convergence and divergence among monetary union
members are presented in this paper. Using recent data and related research results, we
show a significant divergence in economic structures, business cycle synchronization and
productivity levels among Eurozone members in the last decade. The Krugman sectorial
dissimilarity index is applied to measure changes in industrial similarity among member
countries and the Hodrick-Prescott filter to estimate business cycle synchronization in the
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EMU. These divergence tendencies have been strengthened by the global financial crisis
of 2008 and persist, calling for reforms and new policies within the EMU.
Keywords: EMU, Optimal Currency Area, endogeneity, intra-industry trade, industrial
specialization, business cycles
JEL: E32, F13, F36, F4, L6

Introduction
The Optimal Currency Areas3 (OCA) theory suggests that currency unification is
favorable since it eliminates financial transaction costs, risk hedging, and barriers to free
trade and capital flows, thereby leading to trade intensification between members. It also
supports integration and the development of financial markets, contributes to business
cycle conformity among union members (through augmentation of intra-industrial trade)
and facilitates price and interest rate arbitrage, which enforces greater competition and is
a guarantor of better capital allocation within the common currency area.
Independent monetary policy relinquishment is the primary argument against the
adoption of a common currency. Countries that join a monetary union lose an effective
tool for dealing with asymmetric shocks4, their independent monetary and exchange rate
policies. In the absence of this instrument, countries in a monetary union must instead rely
on other, more costly and less efficient adjustment mechanisms and buffers to asymmetric
shocks, such as fiscal policies, factor and price flexibility, as well as financial markets. For
this reason, monetary integration imposes costs on currency union members.
The ‘One market, one money…’ report of the Commission of the European Communities [1990] points to the fact that traditional OCA criteria are not measurable. The focus
of this report is on the costs and benefits of monetary integration. The cost and benefit
approach also dominated the discussion in the CEE countries upon their accession to the
European Monetary Union (EMU, euro area, Eurozone). This approach also describes
Poland’s attitude towards euro adoption.
Historically, there have been two opposing points of view with reference to monetary
integration. The so called ‘economists’ point of view, supported largely by German economists, emphasized harmonization of economic policies prior to monetary integration.
The ‘monetarists’ point of view, supported by French and Italian economists, suggested
that convergence of economic policies would be achieved after monetary unification
[Molle, 1995, pp. 402–404]. Otherwise stated, ‘economists’ suggested waiting for monetary unification until sufficient real convergence was achieved between countries, while
‘monetarists’ emphasized that sufficient real convergence will be achieved after monetary
unification. The ‘monetarists’ point of view was argued by the Commission of the European
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Communities [1990] in the ‘One market, one money…’ report, and has later been characterized by the endogeneity effect of currency unions [Frankel and Rose, 1996, 2000],
that is the process by which the EMU will gradually become an optimal currency area at
some future point (ex post unification), despite not having been an optimal currency area
prior to (ex ante) unification.
The recent European experience with monetary unification implies that formation of
a common currency area may not be a seamless process. The present debate on the EMU is
concentrated on difficulties that EMU states face in the early phase after monetary unification, rather than on gains Eurozone countries are expected to experience in the long-run.
At present, the euro area faces the problem of fiscal and banking sector stability and
low economic growth. The first two problems have shaken the very foundations of the
Eurozone since the global financial crisis in 2008. Also, divergence tendencies in the
EMU have become more visible over time, and more intensified. Divergence has emerged
between ‘Northern’, ‘Southern’ and ‘Eastern’ countries, and is visible i.a. in income and productivity levels, as well as in the competitiveness of EMU economies (see i.a. Beck [2013],
Beck and Grodzicki [2014], Fingleton et al. [2014], Molle [2014]). This tendency started
long before 2008+ and is expected to persist at least into the near future. The discussion
about divergence in the EMU garnered more attention after 2008. It is also particularly
important since the effective, long-run functioning of any EMU country largely depends
upon the ability to maintain its relative competitiveness level.
This paper addresses the question of the significance of the endogeneity effect in the
EMU, and presents the most important economic mechanisms potentially leading to either
convergence or divergence in economic structures between union members. In this
paper, the Krugman’s sectoral5 dissimilarity index is used to assess sectoral convergence
tendencies among Eurozone countries and Poland between 2003 and 2014. The notion of
endogeneity is also presented in detail, and its impact on national income and business
cycle convergence within the Eurozone is discussed. Finally, the volume of intra- and extraEMU trade evolution, and analysis of business cycle synchronization through application
of the Hodrick-Prescott filter to GDP time series, are weaved into a discussion about the
significance of currently prevailing convergence and divergence mechanisms. Results for
selected EMU countries and Poland are presented for the period of 2003–2013.

Literature Review
Mundell [1961] initiated the discussion of the concept of monetary unification and
Optimal Currency Areas in 1961, with his ground-breaking contribution “A Theory of
Optimal Currency Areas”. Since the early 1960 s, Optimal Currency Areas (OCA) theory
has been meaningfully advanced and thoroughly analyzed, chiefly through application
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to the United States and the European Union. Broadly speaking, the OCA theory has
progressed in three succeeding research streams. The first stream, coined Mundell I [McKinnon, 2008], was drawn from the early works of Mundell [1961], McKinnon [1963] and
Kenen [1969]. The second research stream focused on evaluating the costs and benefits
of monetary unification, and the third (current) research stream, which is continually
being developed, refers to the debate concerning structural divergence and convergence,
the endogeneity theory, and the concept of international risk sharing (Mundell II). Before
the third research stream is discussed in detail, it is worth presenting the preceding two
streams of OCA theory, which are presented in this section.
The early works of Mundell [1961], McKinnon [1963] and Kenen [1969] on OCA
focused on the consequences of asymmetric (demand) shocks transmitted between regions
within a single currency area. The potential smoothing effect of these shocks through
economic mechanisms such as spatial mobility of labor and/or wage flexibility, as well
as the economic openness and diversification of production and exports, was discussed
in these studies.
Essentially, Mundell [1961] analyzed regions in the U. S. and Canada, rather than on
independent countries (as it is often the case in the current discussion about the EMU).
Mundell’s focus was on the role of the labor market in facilitating adjustments to asymmetric
shocks between regions sharing the same currency. Since regions in a single currency area
cannot adjust to an asymmetric shock through currency devaluation, they must rely on
labor mobility and/or (real) wage flexibility to mitigate the adverse effects of the shock,
so as to return trade balances and employment to normal levels. Therefore, labor market
flexibility was Mundell’s [1961] criterion for currency area optimality.
Additional requirements for single currency area optimality were introduced by
McKinnon [1963] and Kenen [1969]. McKinnon [1963] focused on openness criterion.
As a general rule, the more open an economy is, the less effective floating exchange rate
policies are in restoring internal (employment) and external (trade) balances. Since currency devaluation in a relatively open6 economy leads to considerably higher domestic
inflation, as compared to a relatively closed economy, McKinnon opined that open economies (often small economies, highly dependent on foreign trade) are better suited for
currency unification under domestic price stability criterion.
Kenen [1969] focused on the diversification of production patterns. Later studies, i.a.
Vaubel [1988, p. 237], reformulated Kenen’s [1969] criterion for determining whether sufficient diversification of production patterns, for exports and the domestic market, render
a country more suitable for currency unification. In other words, countries with a high
degree of specialization – especially in production patterns that differ from the patterns
of other remaining countries within the currency union (criterion of homogeneity of
production patterns), are especially prone to asymmetric shocks on their economies. For
this reason, their presence in a monetary union is associated with high costs.
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Further discussion during the 1960 s on OCA theory defined additional optimality
criteria. Among others, G. Haberler and M. J. Fleming focused on the nominal criterion of
inflation convergence, suggesting that countries with similar tolerance to (historical records
of) inflation are better suited for monetary union. Specifically, countries with consistently
low and similar levels of inflation exhibit stable terms of trade requiring little exchange rate
adjustment, which makes them suitable for monetary unification. J. C. Ingram underlined
the importance of financial market integration in facilitating restoration of long-term
interest rate disparities and the effective allocation of capital through unrestricted capital
flows. Finally, D.A. Snider suggested that an optimal currency area can best be characterized
by the effectiveness of the economic adjustment mechanisms that enable it to maintain
full employment, price stability and a stable balance of payments. His contribution was
to emphasize the need for monetary and fiscal policy centralization in a monetary union,
and to identify the hazards of running decentralized and uncoordinated fiscal policies
within a common currency area [Bąk, 2015, pp. 39–45].
As the number of optimality criteria increased, it became apparent that simultaneous
fulfilment of all such is unlikely in practice. Thus, the OCA theory evolved by moving
to the assessment of the costs and benefits resulting from monetary unification. This stream
of research dominated the discussion of OCA theory in the 1970 s and 1980 s. Monetary
union members derive benefits from a common currency mainly at the microeconomic
level. Unification reduced transaction costs, eliminates trade and capital movement
impediments, and develops financial markets. It also allows better price transparency and
price arbitrage, reduces exchange rate and price uncertainty, increases intra-union trade
and brings the advantages of a larger monetary transaction domain.
Currency union costs are chiefly felt at the macroeconomic level. Since asymmetric
shocks within the currency union cannot be blunted through national exchange rate policy, i.e. through nominal exchange rate fluctuations, these costs are strictly related to real
exchange rate changes that occur among currency union members. “The need for real
exchange rate adjustment depends on the size and frequency of changes in demand and
supply conditions among the prospective member countries [asymmetric shocks] and the
cost of alternative mechanisms of real adjustment to real economic shocks” [Vaubel, 1990,
pp. 936–938]. In other words, the less costly monetary union is, the greater the extent
of trade (openness), degree of labor mobility, real wage flexibility, effective international
risk sharing mechanisms, and correlation of shocks and business cycles among member
countries. International risk sharing refers i.a. to the role of financial markets (development and integration), fiscal policies, and individuals in cushioning asymmetric shocks
occurring between countries in monetary unions (for more details see: Asdrubali et al.
[1996], Kalemli-Ozcan et al. [1999, 2004] and Marinheiro [2003]). Adjustment to occurring
shocks through the above-mentioned channels is considered a cost of the monetary union.
This second stream of research, focused on evaluation of costs and benefits of monetary
unification, is characterized by Tavlas’ [1993] conclusions, which enumerate prerequisites
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for OCA assessment, i.a. wage and price flexibility, production factor mobility, the
diversification and homogeneity of production patterns, openness, the degree of fiscal
integration, real exchange rate volatility (convergence is associated with low volatility,
divergence with high volatility), inflation convergence, and political factors conducive
to monetary integration. Some of these criteria are considered more important than others. Specifically, DeGrauwe considers downward real wage and price flexibility, as well as
spatial labor mobility and sufficient coordination and/or centralization of fiscal policies,
as prerequisites for the smooth functioning of a monetary union and, therefore, optimality
of a common currency area [De Grauwe, 2014, pp. 3–22]. This direction of OCA analysis
has not been developed in further theoretical research.
The relatively new, third stream of OCA theory research originated in the 1990 s. It is
mainly focused on whether member countries within a common currency area converge
or diverge in economic structures (i.e. Bayoumi and Eichengreen [1992], Krugman [1991,
1993a], Krugman and Venables [1993b]). Regional specialization in production patterns
was first addressed by Mundell [1961]. For this reason, the debate over divergence and
convergence is also said to have its origin in the Mundell’s approach [McKinnon, 2008].
It is quite natural that the European monetary integration is the main focus of this research
trend, which is represented by two opposing views.
According to the ‘Krugman’s view’, increased integration from monetary unification may
lead to industrial specialization of the member countries. Specialization, and so regional
divergence in economic structures, is likely to be fostered by concentration effects and
externalities that determine the centralization of economic activities in regional clusters
or cities. Divergence tendencies will lead to a situation where certain economic activities (e.g. financial services or chemical and automotive industries) concentrate in fewer
localities, which are then transformed into specialized, large clusters of economic activity.
Therefore, divergence leads to the concentration of certain economic activities and their
monopolization within sectors. As a result, the economic structures of currency union
members will become increasingly different, since the remaining countries will be left
with other industries that are not subject to concentration effects. Regional specialization,
in turn, will contribute to income divergence between regions, and also provoke asymmetric responses to economic shocks since countries with uneven economic structures will
respond differently to changing economic conditions. These represent significant costs
for a monetary union, since asymmetric shocks will have to be dampened by different
economic mechanisms within the monetary union. In the worst case scenario, divergence
could even threaten the existence of that union.
The Commission of the European Communities [1990] presents a different point of
view in the ‘One market, one money’ report, which incorporates the endogeneity theory
begun by Frankel and Rose [1996, 1997 and 2000], which favors a convergence scenario.
Under it, an expected surge in intra-industry trade after monetary unification and the
existence of centrifugal forces constraining further centralization are emphasized.
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According to the endogeneity theory of OCA, countries that choose to enter the
common currency area should experience significant growth in intra-industry trade
after unification. The expected surge in intra-industry trade is the consequence of monetary unification, which brings greater market transparency, less price uncertainty, and
reduced transaction costs that significantly facilitate trade between members. As a result of
increased intra-industry trade, countries are expected to converge in economic structures
and exhibit greater business cycle synchronization. Frankel and Rose hypothesized that
countries which did not meet the criteria for an optimum currency area ex ante could also
create a monetary union, since convergence tendencies reinforce after monetary unification. For this reason, if the endogeneity effect prevails over various divergence tendencies
over time, then the EMU will gradually become an optimal currency area at some point
in the future (ex post unification), despite not being an optimal currency area prior to (ex
ante) unification. In other words, Tavlas’ [1993] OCA assessment criteria need not be met
prior to a monetary union’s creation, since endogeneity will lead to the fulfilment of these
criteria at some point in time after monetary unification.
The last OCA theory stream of research refers to international risk sharing, which
focuses on the effectiveness of i.a. financial markets (development and integration) and
fiscal policies in cushioning asymmetric shocks occurring between countries in monetary unions. International risk sharing through financial markets is effectuated through
cross-ownership of assets on capital and money markets. According to i.a. Asdrubali et al.
[1996], Kalemli-Ozcan et al. [1999, 2004] and Marinheiro [2003], financial markets may
significantly buffer such asymmetric shocks if they are highly integrated. However, the
role of financial markets in this respect became ambiguous after the outbreak of the 2008
global financial crisis [Marciniak, 2010], which shows that financial market integration
may also cause shocks to spread, or be reinforced, across countries. The role of fiscal policy
in smoothing asymmetric shocks is significant, and has been subject to detailed analysis
also by Asdrubali et al. [1996], Kalemli-Ozcan et al. [1999, 2004] and Marinheiro [2003].
Fiscal policies can indeed smooth shocks but, if uncoordinated, they can also generate
them. Discussion about the necessity of fiscal policy coordination and centralization,
commenced by Snider, has been vigorous and detailed, i.a. by Eichengreen and von Hagen
[1996], HM Treasury [2003] or Molle [2011, pp. 203–218].

Divergence and Convergence Mechanisms in Monetary Unions
An assessment of currency union optimality should account for both existing and
expected future changes in the economic structures of its regions (or member states), and
the potential of economic mechanisms within the union to even out asymmetric shocks
within its borders. Monetary union costs will grow in the long run if regions within the
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monetary union diverge from each other in economic structures and business cycles,
and economic mechanisms that can smooth asymmetric shocks arising between regions
are not effective. As a rule, the more that states differ from each other within a common
currency area, the more likely it is that regional and/or aggregate shocks will have an
asymmetric impact on them.
In general, increased economic integration between countries may translate into either
convergence or divergence of monetary union member countries’ economic structures,
business cycles and income. Mechanisms enforcing convergence and divergence tendencies
in a monetary union have been the subject of detailed analysis and discussion i.a. in Bayou
and Eichengreen [1992], Krugman [1991, 1993a], Krugman and Venables [1993b], Frankel
and Rose [1996] and de Grauwe [2014]. These studies depict most important economic
mechanisms as potentially playing a role in the EMU in the mid- to long-term future. The
interplay of these mechanisms and external global economic conditions will determine
whether convergence or divergence tendencies prevail in the Eurozone.
Important contributions to the new economic geography and clustering theory underlying the divergence discussion have been made i.a. by Krugman [1991, 1993a], Krugman
and Venables [1993b]. The causal effect between increased integration and specialization
is characteristic to many industries, including manufacturing, farming, wholesale and
retail trade, and financial services. For one thing, the growing importance of high-technology industries and observed specialization and centralization tendencies prevailing
in these sectors reinforce the need for wider comprehension of the factors determining
industrial localization. For another thing, differences in economic development between
northern and southern regions in Italy and eastern and western German states persist
in the mid-term, despite political integration of these regions and extensive fiscal federalism employed in the case of Germany. These tendencies call for wider comprehension
of their determinants as well.
Essentially, eliminating law and economic barriers between regions boosts trade and
likely fosters specialization, i.e. divergence of economic structures. If positive externalities
linked with concentrating certain economic activities outweigh negative ones, then these
activities are likely to move to centers offering such externalities. This will result in a concentration of these activities in a smaller number of regions. Specifically, high-technology
industries including IT, financial services, and the chemical and automotive industries
serve as appropriate examples. If a high-technology industry is subject to significant
externalities, then economic integration will lead to its concentration in fewer regions.
As a result of concentration, regional incomes will diverge from each other because the
remaining regions will be left with low-technology industries. Consequently, regional
specialization will lead to income divergence between regions, and it will also provoke
asymmetric responses to economic shocks since countries with uneven economic structures will respond differently to changing economic conditions.
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Specifically, there exist several externalities that determine the centralization of
economic activities in regional clusters or cities. Many of them have an effect on other
externalities, creating spill-over effects reinforcing the impact of remaining externalities.
The below-mentioned externalities differ in significance depending on the industry.
First, access to infrastructure, such as transport and communications, creates incentives
for companies to concentrate in the same area. This occurs because developed infrastructure
reduces the costs of economic activity. Large economic clusters allow access to advanced
infrastructure, which draws especially high-technology industries that require instantaneous access to telecommunication networks and manifold support services. Such economic clusters are therefore their natural locations. Second, a relatively large region is an
attractive place to produce, due to both the existence of a large market and the diversity of
goods produced there. Third, concentration creates competitive markets for intermediate
goods and increases competition between companies. Through increased competition,
business costs decrease, and both the variety and quality of products are augmented.
Fourth, labor force demand increases as companies join in the market. Growing labor
demand increases wages to attract the required labor. As labor supply rises, so does regional
demand for infrastructure, services and goods, which stimulates further production. It is
likely that the growth effect resulting from centralization may be at the expense of other
smaller regions. Fifth, high-technology industries require highly-skilled labor and access
to research facilities that are available in large agglomerations. Large markets offer more
possibilities for network learning and technology spillovers (collaboration between firms
and/or industries or collaboration with universities). Network learning and technology
spillovers foster innovation and enforce further industry growth [HM Treasury, 2003b,
p. 21–26].
The above-mentioned externalities reinforce each other, creating a circular effect
leading to further centralization. This growth effect will be sustained until concentration
externalities outgrow decentralization externalities.7 Among others, the financial centers
of London, Frankfurt and New York constitute strong evidence of this circular causation
phenomenon [HM Treasury, 2003b].
Unlike in the services sector, concentration in the manufacturing industry depends
mainly on transaction costs (transportation, tariffs, differences in law and regulations)
and concentration externalities, including economies of scale. The concentration effect
in the manufacturing industry is greater when concentration externalities and the lower
transportation costs are more significant [Krugman, 1993a]. Crucial questions, in this
respect, are how strong concentration tendencies may be and what drives industries
to concentrate in fewer regions.
According to Krugman [1991], the strength of concentration tendencies in manufacturing industries depend i.a. on the fraction of the population working in the manufacturing industry, transportation costs and economies of scale. The less significant the
economies of scale are, and the higher the relative transportation costs, the smaller the
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concentration effect. Both of these factors determine whether production should be located
close to a market or in large agglomerations. In the case of high economies of scale and
relatively low transportation costs, manufacturing will concentrate in large cities. The
greater the trend towards concentration, the larger the share of the population employed
in non-agricultural sectors and the higher the fraction of income spent on non-agricultural goods and services. A relatively large region with a substantial population working
in non-rural sectors will be an attractive place to produce, due to both the existence of
a large market and the diversity of goods produced there. As a result, labor force demand
will augment as companies enter the market. As labor supply rises, regional demand
and the need for further production will increase, reinforcing concentration tendencies
[Krugman, 1991, pp. 485–487].
It is likely that the delineated concentration effect may occur at the expense of other
regions. Industry concentration, and so regional specialization, may take place in regions
with different or similar endowments, which may initially specialize in different, or the same,
industries. A conceptually interesting example [Krugman, 1993a] depicts two industries
with similar endowments located in different regions. Demand for goods manufactured
in these two regions is assumed to be perfectly price-inelastic, leading to perfect competition between industries, which are subject to location external economies.
FIGURE 1. Geographical concentration
Cost

C*
C

c*

c

O

Q

O*
Production

S o u r c e : Figure from Krugman, 1993a, p. 245.

The example describes two industries producing homogenous goods in different
locations with different local price-inelastic demands. In total OO* of goods is sold, where
industries produce OQ and QO* quantities at different marginal costs c and c*, respectively.
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C* and the C lines denote the supply curves of each regional industry. Specifically, curves
C and C* may be different due to some factor of cost advantage.
The amount QO* is supplied by the industry, which is characterized by the supply
curve C*. Similarly, the amount OQ is supplied by the industry, characterized by the C
curve. The reasons why these two quantities are different may be i.a. due to the size of
each market or differences in production costs (supply curve characteristics). The difference in production costs c and c* at which goods are supplied in regional markets is
persistent due to relatively high transaction costs, which are assumed at the start of this
analysis. Relatively high transaction costs (i.a. transportation, tariffs, differences in law
and regulations) will prevent equal prices across markets.
However, if transaction costs can be lowered through e.g. better transport or greater
market integration, then industry (denoted by the C curve) will likely expand at the cost
of industry C*. Eventually, declining transaction costs may lead industrial activity in the
region with industry C* to be expeled by industry C from the second region [Krugman,
1993a, pp. 244–247]. In this way, industrial activities are likely to concentrate in regions
where some initial advantages exist, although endowments may be similar. This is possible only if transportation costs and regulatory impediments are low and concentration
externalities are significant. In Krugman’s view, monetary unification and integration of
national markets will lead to greater specialization within the EMU and cause regional
crises to be more common in the future. As a result, economic conditions in certain parts
of the EMU will be more unstable, and greater divergence in regional growth rates will
be observed in the forthcoming years.
Finally, factor mobility (capital and labor mobility) is another significant element that
may lead to regional divergence. Krugman [1993a, p. 247–249] mentions that increased
factor (capital and labor) mobility will reinforce, and make permanent, the impact of
asymmetric shocks. Suppose that an economic shock hits two regions with different
economic structures in an asymmetric way. If capital is mobile, it will outflow from the
region negatively affected by the shock to the region positively affected by the shock,
where return on capital is higher.8 In this way capital will augment region-specific shocks.
Moreover, in the long run, labor mobility will make the impact of the shock permanent,
as it moves outward to equalize the consequences of this adverse shock. The negatively
affected region will shed people to adjust to new economic conditions. As a result, large
fluctuations in aggregate regional products will take place among regions.
If production factors were immobile, real or nominal wages and prices would have
to bear the burden of adjustment to an asymmetric shock. Real or nominal wages and/or
prices would have to decrease in the region negatively affected by the shock. Consequently,
lower wages would attract other industries, leading to increased diversification of this
region in terms of industrial structures. Regional aggregate products within the currency
union would not be subject to significant changes [Krugman, 1993a, pp. 247–249].
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Speaking of the EMU, there are no barriers to capital flows, however labor remains
relatively immobile [HM Treasury, 2003a]. This is because cultural and language differences are still relatively strong impediments to European labor mobility. In addition,
labor mobility depends on readiness to migrate, which is i.a not solely determined by the
financial conditions of individuals. This is a significant constraint to labor mobility, which
narrows its effectiveness to respond to shocks between regions, even in the long run.
To sum up the above-mentioned divergence scenario arguments, one might expect
the EMU to experience a significant surge in regional specialization as the process of
integration within Eurozone advances on all markets and factor mobility increases. This
would imply more region- (country-) specific shocks within the confines of the EMU,
and an increased need for real exchange rate adjustment.
Arguments in favor of convergence in the euro area emphasize the importance of
intra-industry trade, formation of interregional clusters of economic activity, existence
of centrifugal forces constraining further centralization, and the growing importance of
the services sector. The arguments underlying the convergence scenario rest on economic
and geographic mechanisms.
An important point of view favoring the convergence scenario was presented by the
European Commission [Commission of the European Communities, 1990, pp. 136–178,
pp. 235–249]. According to this report, the frequency of asymmetric shocks among EMU
countries will decline over time, since national borders will become insignificant in the
future. Consequently, intra-industry9 trade will play an increasingly important role among
member countries. The growing presence of intra-industry trade, unlike inter-industry
trade and trade resulting from dividing production process into phases10, decreases the
likelihood of asymmetric shocks. Accordingly. shocks to one industry will affect many
countries in a very similar manner.
Following a similar line of reasoning to that of the European Commission, Frankel
and Rose [1996] formulated the hypothesis that countries which did not meet the criteria
for an optimum currency area, ex ante unification, could also create a monetary union. In
particular, accelerated growth of mutual intra-industry trade resulting from the elimination
of transaction costs and exchange rate fluctuations should encourage a gradual convergence
of business cycles (i.e. co-movement of national outputs) and provide significant benefits
from monetary unification. OCA criteria would be thus met ex post, although not fulfilled
ex ante currency unification. Deepening the scope of convergence of economies that form
a common currency area is the essence of the monetary union endogeneity theory.
Next, de Grauwe [2010, pp. 23–27] suggests that there exists a presumption in favor of
the European Commission’s view. Although integration brings specialization, two further
arguments make the divergence scenario more unlikely. First, economic integration in the
euro area will become blind to national borders over time. Clusters of economic activity
will encompass different countries, reducing asymmetries. Second, the growing importance of services in contemporary economies will support convergence. Since services
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do not necessarily undergo a concentration process, this will mitigate centralization and
divergence tendencies and reinforce convergence.
Furthermore, there are natural decentralization forces (negative externalities) that
may constrain centralization tendencies within the EMU. Among others, infrastructure
congestion, high property, labor and regulation prices or relative lack of supply of qualified
labor can induce the decentralization of economic activities. Other familiar factors, such
as advances in telecommunications leading to a ‘death of distance,’ also lessen the impact
of centralization forces [HM Treasury, 2003b, pp. 21–26].

Endogeneity of Currency Unions
Essentially, the endogeneity of currency unions describes the effect monetary unification
has on its members’ bilateral trade and business cycles. Countries that enter a common
currency area should experience a surge in (intra-industry) trade and business cycles
more similar to those of other union members after unification. These changes should be
determined by two mechanisms. First, joining a monetary union implies greater market
transparency, less price uncertainty and reduced transaction costs.11 These should intensify
investment and amplify intra-industry trade between members.12 Consequently, more
intra-industry trade should result in greater synchronization of business cycles among
currency union members. Secondly, independent monetary policy relinquishment is likely
to strengthen the convergence of business cycles between states within the common currency area. This stems from the fact that when monetary policies are run by independent
central banks, they tend to generate shocks between states, rather than smooth them
[Frankel and Rose, 1996, pp. 1–5].
Theoretically, greater market transparency, less price uncertainty, reduced transaction costs and/or relinquishment of an independent monetary policy may strengthen or
weaken business cycle symmetry across countries in a currency union. This is dependent
on specific economic factors that require clarification before discussing the endogeneity
effect in detail.
If currency unification led mainly to increased inter-industry trade, asymmetric
specialization within the monetary union would follow. For one thing, according to the
Heckscher-Ohlin model of trade, the more specialized countries become, the greater is the
trade between them. In this model, specialization in production patterns appears when
countries have comparative advantages in producing specific goods. This trade pattern
characterizes underdeveloped economies. Growing specialization enforces more heterogeneity of economic structures between countries and leads to more frequent asymmetric
shocks, causing business cycles to diverge within a currency union. Conversely, if currency
unification leads increased intra-industrial trade, which is likely to be the case for developed economies, i.e. also for EMU [Commission of the European Communities, 1990,
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pp. 220–232], then member countries’ economic structures would converge to each other,
such that shocks will affect those countries in a similar manner. As a result, correlation of
national business will increase. The crucial question arising in the EMU context, raised by
Krugman [1991, 1993a], Krugman and Venables [1993b], is whether trade intensification
will indeed reveal itself in greater intra-industrial trade or in national specialization based
on the comparative advantage concept and localization externalities.
Independent monetary policies can generate shocks, as well as smooth them. Depending on the net effect, renouncing monetary policy renouncement may (or may not) be
favorable to business cycle convergence of countries entering a monetary union. Provided
that independent monetary policies are chiefly responsible for observed fluctuations in the
real exchange rates between countries, the endogeneity effect will be strong. However, if
nominal exchange rates serve as an efficient tool facilitating macroeconomic adjustment
between regions, then candidate countries for the currency union would be better-off
retaining their independent monetary policies. In this way, countries could better control
domestic inflation and stabilize domestic output more effectively. For example, Poland’s
experience from the outbreak of the global crisis in 2008 is that the PLN floating rate has
significantly facilitated adjustment to the external global shock affecting Poland and the
EMU [Konopczak, Marczewski, 2011, pp. 14–18; Brzoza-Brzezina et al., 2012]. In contrast, the EMU countries that were hit hardest by the global crisis could not devaluate the
euro. Instead, they were forced to use fiscal policies and to pursue internal devaluation as
a response to the crisis. In the Baltic states and Southern countries internal devaluation
took place, restoring their current account of the balance of payments equilibria.
The endogeneity mechanism effectuates economic convergence through two channels.
The first is through growing trade linkages due to monetary unification. The second is
related to both trade and national income being endogenous with respect to each other.
As to the first effect, i.e. the effect of monetary unification on trade, Frankel and Rose’s
[2000] gravity model estimation results (from a panel of over 200 countries being part of
currency unions all over the world) show that trade between countries joining a monetary
union is expected to grow 240 percent on average. This effect does not come at the expense
of trade with non-union partners. An effect of similar size, supporting the findings of
Frankel and Rose has been obtained by Barro and Tenreyro [2007] in a refined gravity
model study. Both studies suggest that increased trade-integration between currency union
members should result in a growing symmetry of their business cycles.
Frankel and Rose [2000] estimate that after joining the Eurozone, Poland’s openness
to the euro area, measured in terms of imports and exports to GDP, would rise from 60
(in 1995) to 112 percent over a 20 years horizon. This strongly favors Poland’s accession
to the euro area. Further studies published after 2000 show that the trade effect due
to endogeneity on the EMU is considerably smaller than Frankel and Rose [2000] suggested. Their results may be biased upwards for at least four reasons.
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First, the authors estimated the effect of currency unification on trade using a sample
of countries located in different geographical regions, with economic structures that differ
considerably from those of the Eurozone countries, and exhibiting significant degrees of
variation of economic development. This introduces a likely bias in gravity model estimates
(for the Eurozone), since the underlying data is a panel of many heterogeneous countries
from all over the world [Czarny et al., 2013, p. 65–86; Cieślik et al., 2014, p. 10–14],
suggesting that such estimations should be constrained to selected group of developed
countries. Moreover, many of the subject countries have been part of pegged currency
regimes, and are not members of monetary unions (single currency areas).
Second, Frankel [2010] mentions that European countries are larger than the average
country subject to analysis by Frankel and Rose [2000], and are therefore less reliant on
trade than smaller countries. And the decision to adopt a common currency may also
depend on the extent of current and potential future trade between countries.
Third, the endogeneity effect has been estimated for the period of 1970–1995, when
global macroeconomic conditions and financial and transport technology were different
from the conditions prevailing from 1999 onwards. Also, the construction of the European
Monetary System (EMS) differs from that of the current EMU. During the functioning
of the EMS (1979-1998), periodic adjustments in exchange rates took place. The longest term without adjustments was between 1987 (after the stock market crisis) and the
economic crisis in Europe of 1992. The policy response to the 1992 crisis was to devalue
weak, and revalue strong currencies and establish new, wider fluctuation bands to restore
the economic balances of member states. This system is no longer available in the EMU.
Fourth, the endogeneity effect has been estimated for countries at different stages of
mutual economic integration. It is likely that since EMU economies have exhibited a significant level of mutual economic integration prior to currency unification, a substantial
part of benefits captured by Frankel and Rose’s [2000] estimate of currency unification
on trade may already have been realized prior to the creation of the EMU. Thus, the effect
of the EMU’s creation on trade from 1999 onwards is, in fact, smaller than that of 240
percent. Similarly, the effect of joining the euro area on trade should also be smaller than
Frankel and Rose’s estimate for prospective Eurozone members, including Poland and the
Czech Republic, from the CEE region. This is because Poland and the Czech Republic
already exhibit a significant level of mutual economic integration with the EMU. Similarly,
in a recent study on Slovakia and Slovenia’s EMU accession (being the largest CEE countries
to have so far entered the EMU) Cieślik et al. [2012, 2014b] find that the effect of joining
the Eurozone on bilateral trade is insignificant for these countries. They argue that late
accession to the Eurozone, and the coincidence of the global financial crisis with these
countries’ entry, are likely factors responsible for this finding of an insignificant bilateral
trade effect, which may also, be due to an already significant level of mutual economic
integration of these countries with EMU, prior to their accession to the euro area.
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On average, the already realized endogeneity effect of currency unification on increased
trade is estimated to range from: 5 to 20 percent for the Eurozone [De Grauwe, 2014, p. 66]
(Nitsch and Pisu [2008]; 5–10 percent over 1995–2005, Rose [2008] 8–23 percent until
2008, Frankel [2010] 15 percent). This much smaller effect, as compared to the 240 percent
estimated by Frankel and Rose, still constitutes a significant boost to intra-EMU trade.
The effect of currency unification on trade is most pronounced on the micro level
in mid- and small-sized firms. For one thing, according to Nitsch and Pisu [2008], the
euro zone has increased the exposure of smaller and less productive firms to foreign
(intra-Eurozone) markets and augmented the number of products exported to other EMU
countries.13 Since trade costs across borders have decreased after unification, firms characterized by lower unit values have increased their presence in foreign markets, thereby
contributing to the increase in overall intra-Eurozone trade. Moreover, as competition
among firms has increased on the intra-EMU markets with the introduction of the euro,
firms have reduced their product offer and concentrated on most profitable competencies.
Modified gravity model estimates by Nitsch and Pisu [2008] show that the realized effect
of the euro on trade creation is equal to 5–10 percent for the period of 1995–2005.14
For another thing, according to Baldwin et al. [2008] the rise in trade resulting from
introduction of the euro and consequent trade costs reduction (transaction and hedging
costs) is limited, and confined to sectors characterized by product differentiation and
imperfect competition. Second, a common currency impacts trade through the ‘newly-traded goods’ channel. In other words, trade creation is effectuated by firms exporting
a wider range of their manufactured goods to other member countries than was done
earlier [Baldwin et al., 2008, p. 59–75].
Interestingly, results similar to these of Nitsch and Pisu [2008] and Baldwin et al.
[2008] have been obtained by Duchnowska [2014, pp. 173–194] for Polish mid-sized
exporters. A more efficient use of current production capacities is the most important
determinant of Polish exporters’ pricing strategies on foreign markets. It is by exports
of products that entrepreneurs increase their production capacities and lower the unit
cost of manufactured goods. This increases their firms’ competitiveness, profitability,
and shares on foreign markets. In a similar vein, a recent study by Cieślik et al. [2014a],
based on 2002–2009 data for Slovakia and Slovenia (the NMS of the Eurozone) shows that
the effect of accession to the EMU positively impacts the propensity of domestic firms
to export to foreign markets, due to lowered transaction costs. They also find that the
firm productivity, human capital, foreign technology and innovation levels are significant
factors affecting the probability to export.15
As for the second aspect of endogeneity, Frankel and Rose [2000] find that the average
effect of openness (trade-to-GDP ratio) on real GDP is positive.16 Although this effect
is a statistical relation, and not a causal effect, it is quite plausible to assume that greater
trade (through technology, new product diffusion, and greater investment and market
transparency) will positively contribute to GDP growth among currency union members.

Endogeneity and Specialization in the European Monetary Union

23

Since trade is also positively related to the size of the economy and country’s national
per capita income, endogeneity likely contributes to greater business cycle convergence
indirectly. As unification triggers trade growth, higher trade positively affects real GDP
growth. Greater national income would, in turn, heighten trade [Frankel and Rose, 2000].
Should Frankel and Rose’s [2000] endogeneity effect estimates be unbiased, Poland’s
GDP would increase by 20 percent more over a 20‑year horizon after joining the EMU,
as compared to staying outside. It should be noted, however, that this effect encompassed
effects of Poland’s accession to the EU, trade liberalization within the WTO, and a transformed Polish economy. The two first effects have been already been largely realized.

Endogeneity and Financial Markets
Essentially, currency unification should lead to a greater depth and liquidity of capital
and money markets. Greater depth and liquidity should, in turn, improve access to capital,
lower its cost and improve capital allocation within the currency union, thereby fostering
trade and economic growth [De Grauwe and Mongelli, 2007].
During the first years of the Eurozone functioning, the euro has facilitated the integration of money and capital markets. Signs of financial market integration were visible
in the declining dispersion of interest rates among Eurozone members, both on inter-bank
markets and for national treasury bonds [Pagano, von Thadden, 2004, p. 18]. Also, financial market integration fostered the growth of capital market debt financing for sovereign
and private sectors [Pagano, von Thadden, 2004, pp. 3–17]. The euro is also gradually
eliminating home-bias from institutional and individual investor behavior on financial
markets, leading to greater portfolio diversification by EMU investors [Schoenmaker,
Bosch, 2008; Moerman, 2008].
Furthermore, the foregoing financial market integration and declining home bias
should strengthen international risk sharing through financial markets among euro area
countries effectuated by cross-ownership of assets on capital and money markets. Since
individuals prefer a relatively steady amount of consumption over time, they will hedge
against the risk of a drop in consumption from asymmetric shocks hitting their regional
economies. This hedge is effectuated through purchases of bonds, stocks and derivative
instruments that embody claims on the assets and revenue of other businesses, or by
smoothing private consumption inter-temporarily by saving or investing (see: Asdrubali
et al. [1996], Kalemli-Ozcan et al. [1999, 2004] and Marinheiro [2003]).
Interestingly, the perceived smoothing potential of financial markets changed after
the 2008 global financial crisis. Contagion from the US economy resulted in liquidity and
fiscal crises and major recession across the whole Eurozone, with significant, negative
asymmetric impacts on the EMU’s ‘Northern’ and ‘Southern’ economies. In other words,
integrated financial markets actually reinforced, and spread the US financial crisis, rather
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than smoothed it. This experience casts doubt on the future ability of international financial markets to smooth large shocks between countries, and their contribution to cyclical
convergence or divergence [Lubiński, 2010, pp. 84–98].

Measures of Current Real Convergence and Divergence
in the EMU
What is most important in the context of long-run efficient functioning of the Eurozone
is a sufficient level of real economic convergence. This guarantees that economic shocks
impacting the EMU have a symmetric, rather than an asymmetric effect on its members,
requiring less adjustment from economic mechanisms to smooth their adverse effects on
particular countries.
There exist several real economic convergence criteria stemming from the OCA theory fulfillment of which determines whether a single currency area is optimal. Among
them the most important are: (1) convergence in economic structures; (2) productivity;
(3) levels of economic development; (4) convergence in business cycles; (5) labor market
flexibility (spatial mobility and real wage flexibility); (6) diversification of exports and
imports; (7) correlation of demand and supply shocks; and (7) effectiveness of channels
smoothing asymmetric shocks. Although these criteria do not constitute the set of legal
conditions stipulated in Art. 141 (1) of the Treaty [TFEU, 2010], and are not required by
a country aspiring to accede the EMU, their fulfillment is crucial to successful monetary
unification in the long-run [Bąk, 2008, pp. 15–23]. A more comprehensive assessment of
real convergence should also include i.a. a detailed analysis of regulatory and institutional
similarity of EMU states [Marczewski, 2010, pp. 9–11].
Four of these real convergence criteria are analyzed in greater detail below, using the
most recent data and research results from related studies. To assess whether convergence
or divergence tendencies prevailed in the Eurozone over the past 10–15 years, we first
analyze sectoral convergence through a sectoral dissimilarity index and present research
results on convergence in productivity, levels of economic development and labor market
structures. An analysis of business cycle correlation is then presented. Finally, we point
out an interesting trend taking place in intra-and extra-EMU trade that may have impacts
on real convergence between Eurozone countries.
First, tendencies in sectoral similarity, presented below, are assessed using the pairwise-Krugman specialization index. This is one of many measures to assess sectoral dissimilarity or specialization [Beck, 2013, pp. 32–34]. The bilateral sectoral dissimilarity index
is computed on a sectoral decomposition of GDPs’ (according to the ISIC Rev 4 industrial
classification system) of selected EMU countries for the years 2003, 2008 and 2013. The
index has been applied i.a. by Krugman [1993a] to measure industrial specialization

Endogeneity and Specialization in the European Monetary Union

25

tendencies in the US and EU economies. The index Sij ,y denoting sectoral dissimilarity
of country i relative to country j in year yis defined as follows:
10

Sij ,y = ∑ ski ,y − skj ,y
k=1

where ski ,y is the share of k-th industry (10 sectors in total resulting from the ISIC Rev
4 breakdown) in total GDP of country i in year y (i.e. 2003, 2008 or 2013). Specifically,
only 2003, 2008 and 2013 data is subject to this analysis, as the most recent data at our
disposal is from 2013. By assuming a 5 year horizon for our analysis, we compare sectoral
dissimilarity indices from 2013 with that of 2008 (being the year before the global financial
crisis hit real European economies’ sectors hardest), and 2008 with that of 2003 (one year
before the European Union’s Eastern enlargement):

∆Sij ,y = Sij ,y − Sij ,y−1
where ∆Sij ,y denotes the change in sectoral dissimilarity index of country i relative to country
j between years y and y-1. Let ∆Sij ,y be ‘CC’ if ∆Sij ,y ≤ −5%, ∆Sij ,y be ‘C’ if ∆Sij ,y ∈(−5% , 0],
∆Sij ,y be ‘D’ if ∆Sij ,y ∈( 0;5% ), and ∆Sij ,y be ‘DD’ if ∆Sij ,y ≥ 5%. The ±5% threshold values
are chosen arbitrarily, based on an analysis of tables 1a and 2a, attached in the appendix.
We present ∆Sij ,y values replaced by ‘C’, ‘CC’, ‘D’ or ‘DD’ in tables 1 and 2. In these tables
the letters D or DD (C or CC) are interpreted as an increase or a relatively strong increase
(decrease or a relatively strong decrease) of the sectoral dissimilarity between years y
and y-1 in the respective bilateral comparison.17 Numerical values of ∆Sij ,y are presented
in tables 1a and 2a in the appendix of this paper.
Essentially, the results presented in tables 1 and 2 show that divergence tendencies
prevailed in the Eurozone over the last decade. Index values for the intervals 2003–2008
(table 1) and 2008–2013 (table 2) denote increasing dissimilarities in economic structures
between the selected EMU members.
In total, 58 out of 105 bilateral comparisons exhibit increased sectoral dissimilarity
(divergence) in 2008, compared to 2003. 41 of 58 bilateral comparisons were characterized by divergence, and 17 by relatively strong divergence. Increasing bilateral sectoral
dissimilarity was especially visible in the case of the Slovak Republic, Germany, France
(and also Poland) between 2003 and 2008. By contrast, bilateral convergence was observed
for 47 pairs of countries, of which 16 were characterized by relatively strong convergence.
Ireland, Spain and Italy recorded bilateral sectoral convergence with more than half of the
examined countries. Overall, our results for 2008 vs. 2003 are similar to those obtained
by Beck and Grodzicki [2014, pp. 39–41] for the period of 1991–2007.

26

Henryk Bąk, Sebastian Maciejewski

TABLE 1. Bilateral sectoral dissimilarity index S (ij) – 2003 vs. 2008
2003–2008 AUT BEL EST FIN FRA DEU GRC IRL ITA LUX NED PRT SVK SVN ESP POL
Austria

D

C

C

D

CC

D

D

D

D

D

D

C

D

C

D

DD

CC

D

C

C

D

C

C

D

CC

C

Belgium

D

Estonia

C

CC

Finland

C

D

D

France

D

D

D

D

Germany

D

DD

D

C

DD

Greece

D

CC DD

C

CC

D

Ireland

C

CC

C

D

CC

C

C

Italy

C

D

C

C

D

D

C

Luxembourg

D

D

D

DD

D

C

DD

Netherlands

C

C

CC

C

D

D

CC

CC

C

D

Portugal

D

C

C

C

D

D

C

CC

C

D

Slovak
Republic

DD DD

D

D

DD CC

C

D

DD

C

C

DD CC

DD DD

D

D

C

D

DD

D

CC

D

D

CC

CC DD

D

D

C

DD

C

C

DD

CC

D

D

D

D

DD DD

C

D

DD

D

D

D

C

DD CC

C

C

DD DD

C

CC
CC

CC

D

C

DD

D

C

D

DD

D

D

DD

CC DD

D

C

DD

C

D

C

CC

DD

C

C

DD

C

D

D

DD

D

D

DD

D

D

C

CC

D

DD

D

C

DD

D

D

D

DD DD DD DD

D
D

DD

Slovenia

C

D

CC

D

DD

D

D

D

C

D

C

D

D

Spain

C

CC

CC

CC

C

C

D

C

C

D

CC

C

D

CC

D

D

DD

D

DD

D

D

DD

D

DD

D

CC DD

Poland

DD DD

CC

CC
DD

D: Bilateral sectoral dissimilarity higher in 2008 compared to 2003, ∆S ∈( 0;5%); 41 bilateral
comparisons
DD: Bilateral sectoral dissimilarity higher in 2008 compared to 2003; ∆S ≥ 5%; 17 bilateral
comparisons
C: Bilateral sectoral dissimilarity lower in 2008 compared to 2003; ∆S ∈( −5%,0 ]; 31 bilateral
comparisons
CC: Bilateral sectoral dissimilarity lower in 2008 compared to 2003; ∆S ≤ −5% ; 16 bilateral
comparisons
S o u r c e : own calculations based on OECD data, GDP data (decomposition of Gross value added at basic prices, total activity,
ISIC Rev 4 (10 industries breakdown).

The general divergence tendency across EMU countries is more pronounced in the
subsequent 2008 vs. 2013 comparison, where 72 of 105 bilateral comparisons point
to increasing sectoral dissimilarities, of which 38 are characterized by relatively strong
divergence. The highest levels of divergence were observed in the countries worst hit by the
global financial crisis, i.e. Greece, Ireland, Italy. Significant divergence was also observed
in Slovenia and Estonia. In other words, highest divergence was recorded in EMU Southern economies (Greece, Italy and Portugal and Slovenia) which are highly dependent on
tourism and in countries which recorded a significant decrease in GDP in the first phase
of the global financial crisis, like Ireland and Estonia. Interestingly, the Netherlands and
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Belgium have also experienced large increases in bilateral sectoral divergence with the
majority of examined member countries. Convergence was recorded in 33 cases, of which
8 exhibited relatively strong convergence. Only a few countries, i.e. Spain, Germany, France
and the Slovak Republic, had as many as, or more, bilateral convergence than divergence
comparisons over the 2008–2013 period. Overall, it is clear that divergence in economic
structures has advanced over the last decade, with an especially strong effect after the
outbreak of the global financial crisis of 2008+.
TABLE 2. Bilateral sectoral dissimilarity index S (ij) – 2008 vs. 2013
2008–2013 AUT BEL EST FIN FRA DEU GRC IRL ITA LUX NED PRT SVK SVN ESP POL
Austria

DD

Belgium

DD

C

D

C

C

DD DD

D

D

DD

D

C

D

C

DD

DD

C

C

D

DD DD

D

C

D

DD

D

D

D

DD

D

C

DD DD DD DD DD DD CC DD DD

Estonia

C

DD

Finland

D

C

C

France

C

C

D

CC

C

D

C

DD

Germany

C

CC DD

D

C
C

Greece

DD DD DD

Ireland

DD DD DD DD DD

D

DD

C

D

D

C

D

DD DD

D

C

D

D

CC

DD

D

D

D

C
D

DD DD

D

DD DD DD DD

D

DD

Italy
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D
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C
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D

DD DD DD

C

C

D

D
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C

D
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D
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D
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DD

C

D
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C

C

DD CC DD
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D
D

D: Bilateral sectoral dissimilarity higher in 2008 compared to 2003, ∆S ∈( 0;5%); 34 bilateral
comparisons
DD: Bilateral sectoral dissimilarity higher in 2008 compared to 2003; ∆S ≥ 5%; 38 bilateral
comparisons
C: Bilateral sectoral dissimilarity lower in 2008 compared to 2003; ∆S ∈( −5%,0 ]; 25 bilateral
comparisons
CC: Bilateral sectoral dissimilarity lower in 2008 compared to 2003; ∆S ≤ −5% ; 8 bilateral
comparisons
S o u r c e : own calculations based on OECD data, GDP data (decomposition of Gross value added at basic prices, total activity,
ISIC Rev 4 (10 industries breakdown).
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Bilateral comparisons from both the 2003–2008 and 2008–2013 periods show that
Poland has diverged in economic structures from almost all EMU countries. Interestingly,
significant structural divergence has been of roughly the same magnitude in the case
of Poland between 2003 and 2008, as well as between 2008 and 2013. This observation
suggests that Poland has become a less suitable member for the EMU in terms of sectoral
similarity over the last decade, as measured by the Krugman’s sectoral dissimilarity index.
The global shock of 2008 had a pronounced asymmetric impact on the EMU economies.
Asymmetric responses of countries to the global crisis have apparently further augmented
sectoral dissimilarity, leading to even more divergence in the 2008–2013 period. These
asymmetric responses took place i.a. in regional labor markets and national productivity
levels. The analysis of productivity and labor market structures is important in the context
of divergence since both factors determine regional economic performance and allow
regions to adjust to occurring shocks.
Three particularly important tendencies have been documented in this respect in the
most recent study by Beck and Grodzicki [2014, pp. 53–55], which includes a comprehensive analysis of labor productivity changes in the EU 27 countries over the period of
1996–2010. First, a general convergence tendency in relative productivity levels across
the EU 27 countries has not been observed so far. Second, ‘Southern’ Eurozone members,
including Italy and Spain, recorded a drop in relative productivity over the subject time
horizon. Specifically, in 1996 they belonged to the group of countries with the highest
productivity levels in the EU, together with Belgium, France and the Netherlands. In 2010
they joined the group of Western European countries (Germany, UK, Sweden and Austria)
with relatively lower levels of productivity. Third, Poland has recorded a considerable
increase in relative productivity over this period, approaching the productivity levels of
Portugal and Hungary in 2010.
In line with these findings, Fingleton et al. [2014, pp. 10–14, 32–34] also documented
growing discrepancies in productivity and employment between ‘Northern’ and ‘Southern’
Eurozone states from the onset of the EMU until 2011. In particular, they found that the
productivity gap between ‘Northern’ and ‘Southern’ EMU members has steadily increased
over the last decade. Interestingly enough, this tendency has not visibly changed in any
direction after the outbreak of the global financial crisis.
Similar differences and tendencies between ‘Northern’, ‘Southern’, and ‘Eastern’ countries
can also be observed in terms of competitiveness and national income levels (see table 3).
While ‘Northern’ EMU countries exhibit relatively high competitiveness and national
income levels, the ‘Eastern’ (CEE) countries have continued to exhibit, in relative terms,
the lowest levels, and they intensively catch up with the EU28 averages.
We note that the observed convergence of GNI per capita at PPP of CEE countries to the
EU mean does not result from the adoption of a common currency in these economies.
Rather, it is a consequence of the catching-up process taking place in CEE economies, with
initially low levels of economic development that gradually converge with GNI per capita
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levels of developed economies. Interestingly, this catching-up process of CEE economies
has not been halted by the outbreak of the global financial crisis. As for ‘Southern’ EMU
economies, they recorded average but declining levels of competitiveness and national
income in recent years. Importantly, the three tendencies in the development of relative
national income levels that are characteristic to each group of countries are expected
to persist in the near future [Molle, 2014, pp. 40–46].
TABLE 3. Relative GNI per capita at PPP (EU28 as benchmark)
region\year

2000

2007

2013

*2020

population in 2013

Northern EMU countries

122%

117%

118%

**115%

38.2%

Southern EMU countries

104%

100%

93%

90%

25.6%

Eastern countries
EU28

44%

54%

63%

**72%

20.6%

100%

100%

100%

100%

100%

* 2020 forecasts of GDP per capita at PPP from Molle [2014, p. 44].
** Groups of countries presented in Molle [2014, p. 44] differ in comparison with this division (North (EU), South (EU) East
and V4 considered in the study). Forecasts are presented to present the general tendency expected.
Northern EMU: Austria, Belgium, Finland, France, Germany, Ireland, Netherlands, Luxembourg;; Southern EMU: Cyprus,
Malta, Greece, Portugal, Spain, Italy; Eastern countries: Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania,
Poland, Romania, Slovenia, Slovakia.
S o u r c e : The World Bank, GNI PPP in USD and population data.

Divergence tendencies between the three groups, in this respect, had been observed
prior to 2008. The outbreak of the global financial crisis aggravated some of these tendencies, and the three groups of economies have reacted in different ways to that crisis.
While ‘Northern’ EMU and CEE countries accommodated the consequences of the global
financial crisis and CEE countries continued to grow after 2009, ‘Southern’ EMU economies
still struggle with the consequences of the 2008+ crisis. As a result, their relative competitiveness declined and the average standard of living has decreased [Molle, 2014, pp. 43].
Last but not least, as to the labor market structure, Beck and Grodzicki [2014, pp. 105–
123] estimated that the share of individual sectors in employment has not significantly
changed over the 1996–2010 period in EU countries. Although the percentage of employed
has gradually increased in the service sector (especially in the financial services and
non-market services) at the expense of agriculture and industry, convergence in sectoral
similarity of labor markets has been slow and inconsiderable.
For business cycle convergence within the euro area, we use the Hodrick – Prescott-filter
to extract the cyclical component from Eurozone countries’ GDP series. This approach
has been suggested by Frankel and Rose [1996, p. 11–14], as one of many quantitative
techniques for measuring business cycle synchronization [Konopczak, 2010, pp. 99–128].
To assess the strength of convergence or divergence tendencies between EMU countries,
bilateral cross-correlations of economic cycles of EMU states are compared in Table 4.
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Cross-correlations of countries’ cyclical GDP components are extracted from GDP y-o-y
dynamics. The cyclical component of the GDP series is obtained through the Hodrick
– Prescott-filter decomposition [Hodrick and Prescott, 1997].
T
2⎞
⎛ T
2
⎡⎣( g t − g t−1 ) − ( g t−1 − g t−2 ) ⎤⎦ ⎟
min
y
−
g
+
λ
(
)
∑
∑
t
t
T
⎜
{ g t }t=−1 ⎝ t=1
⎠
t=1

where yt is the 4‑th difference of the logs of quarterly GDP level series. The smoothing
parameter λ has the value of 1600, as suggested for quarterly data, g t is the trend component
(solution to the minimization problem). The cyclical component is denoted by ( yt − g t ).
Our comparison is made for two periods, prior to the outbreak of the global crisis, i.e.
2003–2007, and after that outbreak, i.e. 2010–2014. Importantly, data for the 2008–2009
interval, when the global financial crisis had the most pronounced impact on EMU economies, has been excluded from computations due to its undesired significant symmetric
impact (a symmetric abrupt decline and subsequent symmetric rebound) on the GDP
growth of all EMU countries.18 Precisely speaking, correlation coefficients from the period
of 2003–2007 are compared with those from the period of 2010–2014. Where bilateral
correlation increased between the two periods, then the bilateral comparison is marked
as ‘pos’, indicating growing correlation of business cycles; otherwise it is ‘neg’.
The business cycle correlation results presented in Table 4 point to the existence of
considerable overall divergence in business cycle similarity (real divergence) among the
EMU countries over the last decade. In particular, 96 out of 120 bilateral comparisons
for the 2003–2014 period are characterized by a growing divergence in business cycles,
and, no EMU country has recorded growing business cycle correlation in more bilateral
comparisons than it has recorded increased business cycle divergence. Belgium and Luxembourg had the most ‘positive’ bilateral comparisons. Conversely, Greece, Ireland, Latvia,
Portugal, Slovakia, Slovenia, and Spain have recorded all (or all but one) ‘negative’ bilateral
comparisons with examined countries, meaning that their business cycles diverged from
all but one economy (-ies). The most significant and likely cause for this tendency is the
impact of the global financial crisis on EMU economies.
In fact, the above-described effect of real divergence in business cycles over the 2003–2014
period may be a consequence of more unfavorable real divergence tendencies prevalent
in the EMU. The outbreak of the global financial crisis has led to further divergence of
economic structures, regional productivities, and significant changes on national labor
markets. Equally important, the global financial crisis has also reduced the potential of
mechanisms to smooth asymmetric shocks in the Eurozone, i.a. it has aggravated differences in fiscal conditions among member states and brought about a deterioration of the
banking sector’s financial stance.
Poland exhibited cyclical convergence with EMU’s largest economies, Germany,
France and Italy. These countries are also Poland’s largest trading partners in the Eurozone.
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Increased cyclical correlation with Germany is i.a. due to strong trade ties between these
countries. Germany is Poland’s largest trading partner, accounting for 23.4 percent of
Poland’s total trade (imports and exports) in 2013 [Ministerstwo Gospodarki, 2014,
pp. 31–34]. At the same time, the Polish economy diverged from relatively smaller and/or
geographically distant economies, some of which have been considerably affected by the
global financial crisis, i.a. Spain and Ireland. On the whole, the Polish economy’s business
cycles were characterized by increased synchronization with the core EMU countries
for the period of 2003–2014, which is a positive tendency in the light of Poland’s future
accession to the Eurozone.
TABLE 4. Change of correlation between cyclical components of y-o-y GDP dynamics
(HP-filtered), 2003–2007 and 2010–2014
AUT BEL EST FIN FRA DEU GRC IRL ITA LVA LUX NED PRT SVK SVN ESP POL
neg pos neg neg neg neg neg neg neg pos neg neg neg neg neg neg

Austria
Belgium

neg

Estonia

pos neg

neg pos pos pos neg neg pos neg pos pos neg neg neg neg pos

Finland

neg pos pos

France

neg pos neg neg

Germany

neg pos neg pos pos

Greece

neg neg neg neg neg neg

Ireland

neg neg neg neg neg neg neg

Italy

neg pos neg neg pos pos neg neg

Latvia

neg neg neg neg neg neg neg neg neg

pos neg neg neg neg neg neg neg neg neg neg neg neg neg
neg pos neg neg neg neg pos pos neg neg neg neg neg
pos neg neg pos neg pos pos neg neg neg neg pos
neg neg pos neg pos neg neg neg neg neg pos
neg neg neg neg neg neg neg neg neg pos
neg neg neg neg neg pos neg neg neg
neg pos pos neg neg neg pos pos
neg neg neg neg neg neg neg

Luxembourg pos pos neg pos pos pos neg neg pos neg

pos neg neg neg neg pos

Netherlands

neg pos neg pos pos neg neg neg pos neg pos

Portugal

neg neg neg neg neg neg neg neg neg neg neg neg

neg neg neg neg pos

Slovakia

neg neg neg neg neg neg neg pos neg neg neg neg neg

Slovenia

neg neg neg neg neg neg neg neg neg neg neg neg neg neg

Spain

neg neg neg neg neg neg neg neg pos neg neg neg neg neg pos

Poland

neg pos neg neg pos pos Pos neg pos neg pos pos pos neg neg neg

neg neg neg pos
neg neg neg
pos neg
neg

pos: Bilateral GDP cyclical component's divergence 2010–2014 vs. 2003–2007; 24 country pairs
neg: Bilateral GDP cyclical component's divergence 2010–2014 vs. 2003–2007; 96 country pairs
Notes: Quarterly GDP data, not seasonally adjusted, current prices.
S o u r c e : own calculations based on Eurostat data.

To conclude the analysis presented in this section, we point to an interesting trend taking place in intra- and extra-EMU trade that may impact future real convergence between
Eurozone countries. The endogeneity theory of OCA suggests that currency unification
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should amplify intra-industry trade within the EMU, and thus lead to greater synchronization of business cycles between currency union members. The discussion about the EMU’s
effect on trade presented in the previous section indicates that the realized effect of the
euro on trade creation is much smaller than Frankel and Rose [2000] suggested. Among
others reasons, the effect may be small because Eurozone members exhibited a significant
level of mutual economic integration prior to currency unification. Therefore, a substantial
part of the trade creation effect may have already been realized in prior years. If so, the
common EMU market may also show signs of succeeding saturation resulting from the
high proliferation of domestic (EMU) products, and possibly greater dynamics of trade
creation with non-EMU countries than the dynamics of intra-EMU trade.
Figure 2 presents the development of intra- (trade between EA-17 Member States)
and extra-EMU (trade between Member States and non-member countries) trade volume
for the 2003–2014 period. Specifically, Figure 2 depicts the development of intra-EA17
(Eurozone of 17 countries) trade volume over the last decade. This volume is juxtaposed
with extra-EA17 trade volume, i.e. trade between EA17 countries and the rest of the world.
Average monthly values for a given year are chosen as units.
FIGURE 2. Intra-EMU (EA-17) and Extra-EMU trade values
320000
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2011
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2014*

Intra-EMU Trade (millions EUR, monthly average in respective year)
Extra-EMU Trade (millions EUR, monthly average in respective year)
Notes: *average of the first 11 months; December 2014 data not available.
S o u r c e : Eurostat data on intra- and extra-EA17 trade. Extra-EMU (EA-17) trade statistics cover the trading of goods between
member states and non-member countries. Intra-EMU trade statistics cover the trading of goods between member states.
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These data suggest two important considerations. First, intra-EA17 trade increased until
2008 but its increment has been significantly surpassed by the growth of the extra-EA17
trade. Second, both trade volumes increased steadily until the outbreak of the financial
crisis in the EMU, i.e. from the beginning of the Greek crisis. Both volumes rebounded
in 2010 to pre-crisis levels, however, while intra-EA17 trade volume remained on the same
level afterwards, while the extra-EA17 trade volume further augmented.
This is an intriguing observation, insofar as the global financial crisis originated outside
the EMU, while intra-EMU (and not extra-EMU) trade has been the most affected by this
external shock. Moreover, intra-EMU trade has rebounded after 2010, and extra-EMU
trade increased further after 2009, despite significant appreciation of the euro in 2009–2010.
On average, extra-EMU trade increased substantially more over the last decade than
the intra-EMU trade did. This observed discrepancy between growth rates of intra- and
extra-EMU trade volumes may stem i.a. from the fact that due to the general advance
in technology, trade between distant countries has become less constrained. Extra-EMU
trade is increasing faster because entering new markets does not require an intensification
of intra-industry trade for its augmentation; access to new foreign markets is sufficient.
Global specialization in production patterns also enforces greater trade among countries,
resulting in greater bilateral trade between countries.
On the other hand, the euro area market may already be exhibiting signs of saturation
concerning domestically manufactured products. As a result, the pace of growth of intraEMU trade will diminish over time as market saturation levels increase. Interestingly, the
outbreak of the crisis has apparently halted the growth of intra-EMU trade, which only
regained its pre-crisis level after 2011, remaining roughly at the same level afterwards.
Before the start of the crisis FDI flows enhanced the growth of intra-EMU trade. However, the financial crisis halted FDI flows, which has surely contributed to stagnation
in intra-EMU trade volume after 2010. The future evolution of intra-EMU trade will verify
whether divergence in intra- and extra-EMU trade volume growth rates is a temporary
phenomenon or a long-term trend.

Concluding Remarks
Considerations over real divergence and convergence tendencies in the EMU and the
unspecified size of the endogeneity effect of monetary unification on trade lead to a question: will the Eurozone become more suitable over time, or is it self-defeating due to rising
asymmetries between its economies? If endogeneity prevails over various geographical and
sectoral centralization and divergence tendencies, then the EMU will gradually become
an optimal currency area at some point in the future (ex post unification), despite the fact
that it is not at present and was not prior to (ex ante) its creation.
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Our analysis of the EMU accession’s effect on trade shows that the realized effect of the
euro on trade creation is much smaller than Frankel and Rose [2000] suggested. Among
other reasons, that effect may be smaller because Eurozone members exhibited a significant level of mutual economic integration prior to currency unification. Also, Frankel and
Rose’s [2000] results included countries that have been part of pegged currency regimes,
and not formal members of monetary unions (due to data availability), and considered
countries that are not representative of EMU countries in terms of size, level of economic
development and geographic proximity.
Because the endogenity effect in the Eurozone is much smaller than suggested by
Frankel and Rose, divergence tendencies in the EMU have become increasingly visible
and intense over time, creating strains that threatening the Eurozone stability. Indeed, we
presume that the common EMU may already be showing signs of progressive saturation
from the high proliferation of domestic products. Greater dynamics of trade creation with
non-EMU countries than are observed concerning intra-EMU trade, specifically, the weak
positive trend post- 2008 crisis, is a likely indicator of this tendency.
What is most important to the efficient functioning of the Eurozone in the long-run is
a sufficient level of real economic convergence between member states. This guarantees that
economic shocks impacting the EMU have a symmetric, rather than an asymmetric, effect
on members, requiring less adjustment from economic mechanisms to smooth adverse
effects. Four selected real convergence criteria are analyzed in greater detail in this paper
on the basis of most recent data (2003-2014) and research results from similar studies.
First, estimates of pairwise-Krugman’s specialization index for the 2003–2013 period
point to increasing dissimilarities in economic structures between selected EMU members.
Divergence in economic structures has advanced over the last decade in the Eurozone,
especially after the outbreak of the global financial crisis, and the Polish economy seems
to follow this trend. It has become a less suitable member for the EMU in terms of sectoral
similarity over the last decade.
Second, the most recent economic studies [Fingleton et al., 2014; Beck and Grodzicki,
2014] suggest that no general convergence tendency was observed in relative productivity levels across EU 27. In fact, discrepancies in productivity and employment between
Northern and Southern Eurozone states are observed from the onset of the EMU.
Finally, business cycle correlation results for the 2003–2014 period suggest a divergence trend in business cycle similarity among Eurozone countries. The Polish economy,
however, recorded cyclical convergence with its largest trading partners, who are also the
EMU’s largest economies (Germany, France and Italy). Increased cyclical correlation with
Germany is i.a. due to especially strong trade ties between these countries.
To conclude, the increasing sectoral dissimilarity, growing productivity gap between
‘groups’ of EMU countries and increased business cycle divergence show that divergence
tendencies are visible in the Eurozone. This matters, because the effective long-run functioning of any country in the EMU largely depends on its ability to maintain relative
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competitiveness within the union. Special attention should therefore be directed to the
Polish economy’s ability to meet real convergence criteria before its accession to the EMU,
so as to enhance that country’s ability to function smoothly in the Eurozone.
More generally, our results support the ‘Krugman’s scenario’ as accurately describing
the current state of the EMU. Many of the observed divergence tendencies were reinforced
by the global financial crisis and will likely persist, at least in the near future, calling for
reforms and the adaptation of new policies within the EMU. We will soon know whether
divergence tendencies reinforced by the global financial crisis will revert into convergence
in the EMU.

Notes
Henryk Bąk, corresponding author: henryk.bak@sgh.waw.pl
Sebastian Maciejewski, Warsaw School of Economics,University of Mannheim and Free University
of Amsterdam’s graduate, sebastian.michal.maciejewski@gmail.com
3 A (single) currency area refers to a geographical entity where one single currency is used as means
of payment, and there exist one central bank that determines its monetary policy. Theoretically, a currency area can also have more than one currency, but it is important that all exchange rates be invariably
fixed with each other, so that each currency is fully convertible [Vaubel, 1988, pp. 223–228]. The second
definition will not be further considered. The term ‘optimal’ refers to the size of a currency area and the
efficiency of economic mechanisms that smooth arising shocks within the area restoring internal and
external domestic balances.
4 Asymmetric or state-specific shocks are defined as demand or supply shocks that affect a specific
region or regions within the monetary union. Supply shocks spring from i.e. wage or raw-materials price
changes, as well as fiscal and common monetary policy. Demand shocks may ensue due to i.e. shifts
in investment and demand, preferences, and macroeconomic or fiscal policy changes.
5 As is often the case in the economic literature, the words ‘sectoral’ and ‘industrial’ will be used
interchangeably in this paper in the context of discussing similarity in economic structures, convergence
in economic structures and Krugman’s similarity index.
6 The degree of openness is considered in terms of a country’s exports and imports with respect
to its GDP.
7 These are presented in the second part of this paragraph. Decentralization externalities result from
i.a. congestion, infrastructure shortage, pollution, high labor, real estate or regulation costs, shortages of
skilled labor, and communication technology growth [HM Treasury, 2003b].
8 One should bear in mind that the outflow will be constrained by sunk costs.
9 Intra-industry trade is decomposed into horizontal and vertical intra-industry trade. Horizontal
trade is characterized by exchanges of similar products with differentiated varieties. Vertical trade is
characterized by exchanges of similar goods that differ in e.g. quality or price.
10 In particular, multinational companies decide more frequently than before to divide their production processes into processing phases located in different regions and countries. As these regions specialize in manufacturing sub-components used in further phases of the production process within a given
company, they become vulnerable to decisions of multinational companies to change subcontractors due
1
2
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to e.g. cost-cutting reasons. With increased competition, it is likely that multinational companies may
more frequently generate asymmetric shocks between regions or countries changing their subcontractors
[Barczyk et al., 2010, pp. 67–69].
11 These costs are, among others, hedging and costs of gathering information regarding future
exchange rates and prices.
12 The intensification of intra-industry trade is characteristic to currency unions consisting of
developed economies, thus the EMU [Commission of the European Communities, 1990, pp. 220–232].
13 Results based on research on the trading activities of Belgian firms.
14 For more details, see [Nitsch and Pisu, 2008, pp. 15–19].
15 Slovakia and Slovenia are relatively open economies highly dependent on foreign capital and foreign
technology. The significance of human capital, foreign technology and innovation on propensity to export
is characteristic for these two economies; however, these effects may not necessarily be representative of
all NMS.
16 The effect amounts to an approximately 0.33 percent increase in national income for every one
percent increase in openness over 20 years.
17 Malta and Cyprus were not included in the comparison due to the relatively small size of their
economies.
18 Particularly, this effect can be seen when results from the 2003–2008 and 2010–2014 comparison
are juxtaposed with e.g. the results obtained from the 2005–2009 and 2010–2014 comparisons. In the
latter case, only 3 bilateral comparisons show increased business cycle synchronization between the two
periods, and 117 show a declining correlation of business cycles.
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Appendix A
TABLE 1A. Bilateral sectoral dissimilarity index S(ij) – 2003 vs. 2008
2003–2008 AUT BEL EST FIN FRA DEU GRC IRL ITA LUX NED PRT SVK SVN ESP POL
Austria

0%

2% –1% –2%

3%

2%

Belgium

2%

0% –6%

1%

2%

7% –7% –7%

4% –4% –1%

7% –4% –1%

3%

4%

0%

5% –2%

1% –3% –1%

4%

9%

1% –6%

4%

8% –4% –5%

1% –11% –4%

4% –9% –8%

7%

7% –3% –1%

Estonia

–1% –6%

0%

1%

0%

Finland

–2%

1%

1%

0%

2% –4% –2%

7%

3% –6%

1%

France

3%

2%

0%

2%

0%

6% –7% –7%

4%

3%

3%

0% 11%

6% –2%

8%

Germany

2%

7%

0% –4%

6%

0%

1% –1%

2%

6%

2%

3%

Greece

4% –7%

8% –2% –7%

1%

0% –2% –1%

Ireland

–4% –7% –4%

Italy

–1%

3% –7% –1% –2%

3% –2%

0% –8%

1% –2%

2%

7% –7% –3% 12%

5%

1%

4%

6%

0% –9% –5% 16%

5% –2%

5%

4% –5% –2%

4%

2% –1% –8%

0%

5% –1% –1%

1%

7%

3%

6%

5%

0%

1%

1% 10%

Netherlands –2% –3% –11% –3%

3%

2% –7% –9% –1%

1%

0%

2%

Portugal

4% –1% –4% –1%

0%

3% –3% –5% –1%

1%

2%

0% 11%

Slovak
Republic

7%

Slovenia

–4%

Spain

–1% –6% –8% –6% –2% –2%

Luxembourg

Poland

5%

3%

9%

1%

4%

1% –9%
4%

7%

7%

0%

7% 11%

5% 12% 16%

3%

1%

1%

6%
8%

2%

1%

9% 10%

5% –1%

4% 11%

4% –1%

0%

9% –1% –3%
4%

5%

2%

7%

4% –1% –5%

3%

0% –2%

8%

0%

3%

0%

3%

0% –6% –6%

2%

4% –2% –3%

2% –5% –2%

2% –6%

0%

6%

6%

7%

0% –6%

6%

0%

5%

5%

3%

8%

S o u r c e : own calculations based on OECD data, GDP data (decomposition of Gross value added at basic prices, total activity,
ISIC Rev 4 (10 industries breakdown).
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Appendix B
TABLE 2B. Bilateral sectoral dissimilarity index S(ij) – 2008 vs. 2013
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Abstract
This paper assesses whether the unorthodox policies implemented in Hungary since
2010 were, given a four-year perspective, the right answer to Hungarian economic problems.
The paper draws on findings from the author’s August and November 2014 study trips
to Hungary, during which Hungarian government officials and scholars from Budapest
University of Technology and Economics were interviewed. These findings were supplemented by publications and data from Eurostat and World Bank databases.
Statistical data from May 2015 demonstrate that significant improvements took place
in most (if not all) areas of the Hungarian economy since 2010. The country avoided
bankruptcy and its 2014 GDP growth outpaced that of the Czech Republic and Poland.
Viktor Orbán’s economic reforms therefore seem to have been the appropriate response
to the Hungary’s economic misfortunes. The jury is, however, still out on whether those
policies laid lasting fundaments for long-term growth.
Hungary is the first Central European country (since the anti-communist revolution
triggered by Solidarność movement) that is experimenting with an independent economic
policy. The results of Viktor Orbán’s experiment, if ultimately judged positive, could have
profound consequences for the other countries in Central Europe and beyond.
Keywords: Hungary, economic crisis, economic policy, post-communist economies,
transition economies
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Introduction
Viktor Orbán’s Fidesz party won a landslide victory in the 2010 parliamentary elections
gaining a two-thirds super majority. This ended the eight-year rule of the Hungarian Socialist
Party and Alliance of Free Democrats’ (MSZP-SZDSZ) coalition, during an exceptionally
difficult time for Hungary’s economy. In 2009, Hungarian GDP contracted by over 6%.
The new Hungarian government, empowered by a strong electoral majority, implemented
ambitious socioeconomic reforms that were unprecedented not only in Hungary, but all
of Central Europe since the transition from centrally planned economies started in 1989.
This paper assesses whether the unorthodox policies implemented in Hungary since
2010 were, given a four-year perspective, an appropriate answer to Hungary’s economic
problems.
The first section of the paper (“Hungary’s Economic Situation by 2010”) briefly presents
the situation when Viktor Orbán was coming to power. That analysis is focused on the
eight-year period, from 2002 to 2009, with 2002 marking the beginning of the MSZPSZDSZ coalition government, and 2009 being the last full year before April 2010 elections.
Given the economic policy focus of this paper, the analyzed time periods were selected
to match the Hungarian electoral timetable.
The second section (“Causes of Hungary’s Economic Misfortunes as Viewed by Economists
Close to Fidesz”) provides the Fidesz narrative, which is necessary to be able to verify the
internal coherence of the economic policies implemented since 2010.
The third section (“Key Economic Policies Implemented Post 2010”) is focused on the
specific economic policies of Viktor Orbán’s government. These policies are analyzed in the
context of interpreting the root causes of Hungary’s economic situation, as understood
by economists close to Fidesz.
The fourth section (“Critics of Viktor Orbán’s Economic Reforms”) presents the view
of Orbán’s critics, both domestic and foreign, who viewed the Fidesz reforms as inappropriate for the Hungarian economy and, as such, expected them to negatively impact the
Hungarian economy.
The penultimate, fifth section (“The Results of Viktor Orbán’s Economic Policy”) attempts
to answer the question included in the title of the paper, i.e., whether Viktor Orbán’s unorthodox economic policy has been a right answer to Hungary’s economic misfortunes. The
analysis is based on the statistical data available in early May 2015 and takes into account
the performance of the economy since 2010.
The last section (“Conclusions”) draws conclusions regarding the potential implications
of the “Hungarian experiment” for the other Central European countries and its future
influence on economic policy.
The research paper is based on available publications and findings from study trips
to Hungary that took place in August and November 2014 – which were particularly central
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to the information presented in sections two and three. During those visits, Hungarian
government officials, analysts from Szazadveg Foundation (a Budapest based think-tank
close to Fidesz), and scholars from Budapest University of Technology and Economics
were interviewed.

Hungary’s Economic Situation by 2010
During the years 2002 to 2006, the period coinciding with the rule of the MSZP-SZDSZ
coalition after its victory in 2002 elections, Hungarian economy grew at a healthy rate of
around 4% per annum. The years following the MSZP-SZDSZ coalition’s second electoral
victory, in 2006, present a very different picture (see Figure 1). In 2007, GDP growth collapsed to mere 0.5%, followed by 0.9% in 2008. In 2009 Hungarian GDP contracted by 6.6%.
FIGURE 1. Hungarian real GDP dynamics
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S o u r c e : Eurostat Database – 01, 2015.

At first sight, the shape of the GDP growth curve presented in Figure 1 does not seem
unusual. The 2009 recession was an experience shared by multiple developing economies,
post Lehman Brothers collapse. A comparison of Hungary’s GDP statistics with those of
Czech Republic and Poland does, however, reveal new information.
The chart in Figure 2 starts at year 2006 (the last year of significant growth of Hungarian
economy) and traces GDP changes for the Czech Republic, Hungary, and Poland. Clearly,
Hungary’s economy has done much worse than its peers. During the years 2007 to 2009,
the Hungarian GDP, in real terms, decreased by c. 5%, as compared to a c. 3% increase
for Czech GDP and a c. 14% increase for Polish GDP over the same period. Particularly
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interesting is the GDP growth divergence between Hungary and its peers that takes place
in 2007. Czech and Polish GDPs continued to grow at an above 5% annual rate, while
Hungarian growth stalled. The reasons for this Hungarian GDP growth collapse in 2007
must have been endogenous, not exogenous.
FIGURE 2. Cumulated real GDP dynamics (GDP rebased to 100 in 2006)
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S o u r c e : Eurostat Database – 01, 2015.

General government deficit (later referred to as deficit) statistics for these three countries shed some light on the potential reasons for this GDP growth divergence (Figure 3).
In the years 2002–2004, the deficit of Hungary follows a general downward trend, albeit
it remains relatively high when compared to the Czech Republic and Poland. Hungary’s
deficit as a percentage of GDP decreased from 8.9% to 6.4%. In 2005 and 2006, deficit
reductions in the Czech Republic and Poland continued, but Hungary’s deficit increased
in both years, reaching 7.9% and 9.4% of GDP in 2005 and 2006, respectively. It appears
that GDP growth in those two years was to a certain extent propped up by increased
government spending.
The MSZP-SZDSZ coalition, having won second parliamentary election in 2006,
undertook sharp deficit reduction measures in 2007, bringing it down to 5.1%. The move
to drastically reduce the deficit coincided with a collapse in the GDP growth rate, and is
a likely reason for GDP growth divergence between Hungary and its Central European peers.
The deficit in Hungary was further reduced in 2008, to 3.7%, roughly at par with Poland
(3.6%). In 2009, Hungarian GDP contracted by over 6%, the deficit increased to 4.6%,
which was significantly lower than that of both Czech Republic (5.5%) and Poland (7.3%)
[Eurostat Database – 02, 2015].
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FIGURE 3. General government deficit as % of GDP
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Relatively high deficits during the 2002 to 2006 period led to a gradual increase of general
government gross debt (later referred to as debt) as a percentage of GDP (see Figure 4).
FIGURE 4. General government gross debt as % of GDP
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S o u r c e : Eurostat Database – 03, 2015.

By the end of 2002 Hungarian debt as percentage of GDP was already significantly
higher than in the Czech Republic or Poland. The debt ratio was then 55.1% for Hungary

46

Marcin A. Piasecki

versus 43.5% for Poland and just 25.9% for the Czech Republic. Although the debt levels
increased in all three Central European countries during the 2002 to 2009 period, Hungary’s increase was highest (c. 42% increase in debt ratio for Hungary versus c. 32% for
the Czech Republic and c. 20% for Poland) and started well ahead of the Lehman Brothers
bankruptcy and subsequent global crisis.
Hungary’s worsening economic performance, coupled with relatively high deficits
and high and rising debt to GDP ratio was reflected in the evolution of Hungary’s credit
ratings (see Figure 5).
FIGURE 5. Hungary – S&P credit rating (Foreign currency long term debt)

S o u r c e : Bloomberg, 2015.

Standard&Poor’s began downgrading Hungary’s long-term foreign currency denominated debt in June 2006. Downgrades followed in October 2008, November 2008 and
March 2009, bringing Hungary’s credit rating to the lowest investment grade category.
These significant downgrades taking place in times of global economic turmoil complicated
Hungary’s ability to raise new debt in international markets. A joint financing package for
Hungary from the International Monetary Fund and the World Bank resulted, totaling
USD 25 bn in October 2008 [IMF Website, 2008].
The Hungarian economy at the time of Fidesz’s April 2010 victory was in dire straits.
Hungarian GDP had contracted by 6.6% in the preceding year, the deficit had reached
4.6% of GDP, and the debt as a percentage of GDP reached a historic high of c. 78%. Fidesz
achieved a 2/3’rds super majority in the 2010 elections, and a strong mandate to implement
economic reforms. Before exploring the various economic policies introduced by Victor
Orbán’s government, it is important to understand how these economic difficulties were
viewed by economists close to Fidesz.
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Causes of Hungary’s Economic Misfortunes as Viewed
by Economists Close to Fidesz2
Economists close to Fidesz saw the source of the Hungary’s economic problems before
2010, in the 20 years starting from 1989 – which is the year when transformation officially
commenced. They believe that Hungary’s transformation was rushed and marked by
a number of serious economic policy mistakes. This view is well expressed in “Background
of structural imbalances in a post-communist transition economy,” by Professors György and
Veress from the Budapest University of Technology and Economics [György, Veress, 2014].

Liberalization of Foreign Trade
György and Veress [2014] point to rapid foreign trade liberalization as a key economic
policy mistake. While acknowledging that trade liberalization in the Czech Republic
and Poland was even more rapid, they highlight the higher tariffs that protected internal
markets in both of those countries. In their view, the tariffs, coupled with a lack of real
effective exchange rate (REER) appreciation, helped Polish and Czech domestic production. However, available World Bank data does not seem to support this claim, as all
three countries have experienced REER appreciation since 1989, which in Poland was
significantly stronger than in Hungary during the 1989–1999 period (although in 1990
REER in Poland depreciated by almost 22% and appreciated by almost 2% in Hungary
[World Bank Database – 02, 2015]).
Rapid foreign trade liberalization led to a wave of corporate bankruptcies. Figure 6
compares Hungary, Czech Republic and Poland over the period 1992–1996 in this regard.
Plainly, the absolute number of corporate bankruptcies in Hungary was significantly
higher than those of its peers. The comparison becomes even more striking when the
respective sizes of each economy are considered (See Figure 7). Hungary experienced 898
corporate bankruptcies per each USD billion of its GDP vs. 129, and 139, for the Czech
Republic and Poland, respectively.
Eric Reinert, a heterodox economist and a vocal critic of the way transformations
in post-communist countries were conducted, highlights the negative impact of rapid
liberalization in those countries on domestic corporations, arguing that: “[i]n the former
communist countries many firms went bankrupt even before they had an accounting system
in place that made them understand their own costs. The shock therapy of the end of history
will, given a bit more perspective, come across as sheer folly” [Reinert, 2007, p. 252].
Corporate bankruptcies in Hungary inevitably contributed to a 30% reduction of employment in Hungary over the transformation period. Given the artificiality of full employment
under the communist regime, some reduction of employment was unavoidable. However,
the 30% reduction was much higher than in the Czech Republic and Poland, where 10%
and 20% of jobs, respectively, were lost over the same period [György, Veress, 2014].
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FIGURE 6. Corporate bankruptcies
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External Funding Requirements
Rapid trade liberalization together with REER appreciation resulted in export collapse
and significantly increased imports driven by the flow of consumption goods from the
West. This translated into a foreign trade balance collapse and increased external financing requirements. The trade deficit was to be offset through increased foreign currency
denominated debt and capital inflows from foreign investments. György and Veress [2014]
indicate that Hungary’s national debt increased by 20% of GDP between 1990 and 1995.
Over time, high absolute indebtedness levels made further debt increases difficult and the
foreign investments (especially foreign direct investments (FDI)) became an increasingly
important source of foreign currency to fill in the funding gap.

Privatization and Dual Structure of Economy
Mass privatization in post-communist transition economies followed the prevailing
belief that privatization was the only way to modernize inefficient post-communist economies. Ha-Joon Chang, another heterodox economist, has stated: ”state-owned enterprises
(…) do not work. This judgment (…) acquired the status of a pseudo-religious credo during
the ‘transformation’ of the former communist economies in the 1990 s. For a while, it was as
if the whole ex-communist world was hypnotized by the mantra, ‘private good, public bad’”
[Chang, 2007, p. 104].
The economists close to Fidesz claim, however, that the driving forces behind Hungarian
privatization were, in fact external financing needs. The scope of privatization conducted
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in Hungary was wider than in any major post-communist country. By 2010, the asset
ownership structure of the Hungarian economy more closely resembled Anglo-Saxon
economies than the mixed-economies of continental Europe. An important characteristic
of the privatization process in Hungary, and Central Europe in general, was the predominance of sales of companies to foreign investors. Banks, the national telecommunication
company, and numerous state-owned industrial companies were sold to foreign corporations. Unlike the Czech Republic and Poland, Hungary also sold its national oil and
public utilities companies (such as gas, power and water providers).
Together with the privatization, the Hungarian government also introduced a number
of measures to attract FDI. The most common measure used in Hungary and other Central
European countries like the Czech Republic and Poland were tax incentives. György and
Veress [2014] claim that positive discrimination, as they call it, towards FDI created a dual
economy. To substantiate their claim, György and Veress [2014] noted that the total tax
burden of the foreign-owned companies hovers between 10 and 18 percent, as compared
to the 53 to 58 per cent total tax burden of the domestic SME3. Economists close to Fidesz
government viewed the preference for FDI as having a significant negative impact on the
development of the domestically owned sector.
Hungary’s trade deficit remained high until 2009. The resulting funding requirements
were further exacerbated by significant transfers of profits by foreign-owned companies
out of Hungary. With two thirds of privatization completed by 1998, FDI wasn’t sufficient
to fill in the balance of payments gap going forward, and Hungary’s foreign denominated
debt was again on the rise. According to György and Veress [2014], the gross national
debt between 2002 and 2010 increased by 25.4 percentage points, and the share of foreign
currency denominated debt increased from 25% to 48%. The Hungarian government
was not alone in incurring substantial new debt. Hungarians, attracted by the availability
of seemingly cheap credit denominated in foreign currency, were taking on new loans
to finance consumption. György and Veress [2014] indicate that the combined debts of
the Hungarian state and population increased by 55 percentage points in relation to GDP
between 2002 and 2009.
The severe economic downturn experienced by the Hungarian economy in 2009, as
previously presented, resulted from unsustainable debt and necessary government deficit
reduction. Economists close to the Fidesz government perceive the weakness of Hungary’s economy underlying this unsustainable debt level as a result of policy mistakes made
during the rushed transformation from a centrally planned to market economy.
Rapid trade liberalization, unprecedented scale of privatization together with positive discrimination in favor of FDI, reliance on external resources for modernization of
the economy and irresponsible incurrence of debt by the government, accompanied by
individual consumption fueled by foreign denominated borrowings are the key economic
policy mistakes that laid the foundations for Hungary’s economic misfortunes by the time
of the 2010 parliamentary elections.
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Key Economic Policies Implemented Post 2010
The Fidesz government began implementing a wide array of economic reforms shortly
after winning the 2010 elections. Some policy measures were designed, at least initially,
as crisis management tools; others were designed as reforms to improve Hungary’s longterm economic fundamentals.

Crisis Management
As outlined in the first section of this paper, Orbán’s government inherited a highly
indebted country with a debt to GDP ratio of over 78% and a history of significant
budgetary deficits. Previous government attempts to reduce the deficit resulted in the
Hungarian economy coming to a halt, with GDP growth ratios close to zero in 2007 and
2008. The situation was further aggravated by the global economic crisis, and Hungarian
GDP contracted by over 6% in 2009. Orbán refused to follow the IMF’s recommendations
to keep cutting public spending, which meant he needed to find new sources of income
to keep the deficit in line with the IMF 2008 bailout terms.4

Special Taxes
To increase inflows to the country’s coffers, the Fidesz government introduced special
taxes aimed at corporations in selected sectors of Hungarian economy, which were characterized as temporary measures to spread the burden of the economic downturn more fairly.
These special taxes were not profit based. Tax amounts were calculated either on the basis
of company revenues or total net assets (for banks) and total net premiums (for insurers). In
some cases, application of the special tax depended on the size of a company’s operations.
TABLE 1. Special taxes implemented in Hungary in 2010
Sector Concerned
Telecommunication

Revenues threshold for
tax application

Tax rate

Base of tax

HUF5bn

6.50%

Revenues

Retail

HUF100bn

2.50%

Revenues

Energy

None

1.05%

Revenues

Banking

None

0.45%

Total Net Assets

Insurance

None

5.20%

Total Net Premiums

S o u r c e : György, 2014.

Given the extent of Hungary’s privatization, which was largely conducted through
sales to foreign investors, foreign owned companies were most impacted by the new levy.
Despite causing a major outcry in Western European capitals (undoubtedly prompted
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by lobbyists for the companies concerned), the special taxes seem to have achieved their
primary goal. They generated significant extra tax proceeds. For example, in 2013 the
amount of special taxes collected equaled c. 2.3% of GDP [IMF, 2014]. These special taxes
were subsequently declared to be a permanent feature of the Hungarian taxation system.
Once permanent, the new tax regime can be viewed as a revenue source and part of
a wider economic policy of the Fidesz government. As noted above, in the telecommunication and retail sectors special taxes apply only to large corporations. The exclusion of
smaller players, mostly domestically owned SMEs, from this new taxation can be interpreted as part of a policy to level the playing field for all entities present in Hungarian
economy. Though special taxes may not, in fact, have led to fairer burden sharing (since
in all likelihood the extra costs were passed onto the final customers), it probably improved
the competitive landscape for Hungary’s SME sector.
The special tax on energy companies, imposed regardless of company size, also contained policy features. Taxes could be materially reduced by reinvesting a certain minimum
amount of the cash flow generated by a company in a given year [György, 2014]. This
tax break can be seen as a smart way of influencing private corporate decision-making.
Introducing special taxes that disproportionately impacted companies with foreign
ownership was an unorthodox policy for Hungary and, more generally, Central European
post-communist economies. Special taxes can be viewed as a departure from the policy
of enticing FDI through numerous incentives, including tax holidays. The overwhelming
number of economists quoted by the international press when the new taxation scheme
was introduced opined that this move by the Hungarian government would have dire
consequences. Surprisingly, the flow of FDI did not dry up and, by 2012, FDI inflow
in Hungary exceeded the pre-crisis levels [Piasecki, 2014].5
Notably, one aspect of the special taxes introduced in Hungary worth recalling is that
they were not profit-based taxes. Tax is calculated on revenues generated in the country, regardless of the stated profitability of such activity. Taxes of this kind could be an
alternative to profit based taxes in the sectors where, it is believed, stated profitability is
notoriously low due to questionable transfer pricing policies, which is a common practice
of multinational companies that governments (especially in developing countries) lack
effective instruments to control [Todaro, Smith, 2011, p. 691].

Economic Policy
Apart from the anti-crisis measures presented above, the Fidesz government implemented a range of economic reforms to improve the performance of Hungary’s economy
in the long- run.

Leveling the Playing Field
The need to the level playing field and end the dual economy was a common theme
of the discussions with economists close to the Fidesz government [Siba, 2014; György,
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2014; Erdei, 2014]. Attempts to address this issue can be seen in a number of initiatives.
To address an uneven tax burden between mostly foreign-owned large corporations and
mostly domestically-owned SMEs, one of the first changes to the Hungarian tax code
in 2010 was to introduce two different corporate income tax rates. Large corporations
were taxed at the rate of 18% of pre-tax profits, while SMEs were taxed at 10%.6
The Growth Credit Scheme was another significant initiative aiming at improving
the situation of SMEs. This was implemented by Hungary’s Central Bank, and not the
government, but can still be generally credited to the government (or Fidesz) since it was
introduced at the direction of the bank’s new governor, Dr György Matolcsy, who had
previously served as Minister of the National Economy in Viktor Orbán’s government
[György, 2014]. Under the scheme, Hungarian Central Bank provided up to HUF2,000bn
(c. EUR 6.6 bn) at zero cost to the banks on condition that the funds be loaned to Hungarian SMEs carrying an interest set at 2.5% per annum.7
The government has also demonstrated an intention to maximize the share of the
EU funds from 2014–2020 perspective that will go to SME sector (the target was 60%
of those funds) [György, 2014]. It is also the government’s intention to amendment the
public procurement law to enhance the ability of domestic SMEs to win public tenders
[Erdei, 2014].

Increasing Domestic Ownership
Fidesz politicians believe in the need to rebalance the ownership structure of the
Hungarian economy in favor of domestic capital, both state and private capital. They are
pronounced critics of both the scope of the privatization and the way it was conducted.
In 2010, Viktor Orbán’s government started the process of renationalizing certain private
companies, declaring its intention to take control of companies from sectors deemed
strategic, like oil & gas and power generation, as well as companies in a monopolistic
position, such as utilities.
The renationalization of utilities seems to follow Ha-Joon Chang’s recommendation:
“Enterprises in industries that are natural monopolies, industries that involve large investment
and high risk and enterprises that provide essential services should be kept as SOE’s (State
Owned Enterprises), unless the government has very high tax-raising and/or regulatory
capabilities” [Chang, 2007, p. 119]. Those conditions are rarely met in post-communist
countries of Central Europe.8
The nationalization process in Hungary is progressing. Viktor Orbán’s government
bought back a significant stake in the Hungarian national oil company, MOL, and
nationalized several players in the power and utilities sectors. The government made also
acquisitions that did not meet the above-mentioned criteria, buying assets in the banking
and industrial sectors. However, economists close to Fidesz government have indicated
that the government intends to sell assets back to domestic private sector once it is ready
to absorb them. An example of re-privatization is Takarekbank, which was purchased
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from German DZ Bank AG in 2012 and subsequently sold in 2014 to Magyar Takarek,
an entity controlled by Hungarian private domestic capital [Naczyk, 2014].

Increasing Competitiveness
A focus of the Fidesz government is the competitiveness of Hungary’s economy, which
it recognized could not (ultimately) be built on cheap labor because labor costs increase as
a country achieves higher levels of development. This weakens labor costs as a key factor
attracting foreign investment over time. Manufacturers (both domestic and international)
can easily relocate production facilities to new locations offering lower labor costs. The
Fidesz government identified electricity prices as significantly impacting future corporate relocation and investment decisions, and nationalized power generation to secure
low electricity costs for businesses operating in Hungary. This clear objective is also said
to have driven the controversial decision to grant Rosatom a contract to expand the Paks
nuclear plant. A key cost component of the electricity produced by nuclear facility is the
initial capital expenditure required to build it. Moreover, given the length of construction
period, financing costs can equal 100% of capital expenditures (interest during construction). Given that Paks expansion is Rosatom’s first foray into the European Union, the
cost of the plant can be expected to be very competitive. Secondly, up to 80 percent of
the construction costs will be financed with an EUR 10bn long-term loan provided by
Russian state9 [World Nuclear Association, 2014].
It will be interesting to see whether electricity prices will be lower and, if so, whether
those lower prices will outweigh the political costs of partnering with the Russian
government during the current geopolitical situation. Meanwhile, rapprochement
with Russia may also be reflected in lower gas prices under the extension of long term
gas supply contracts declared to be agreed during Vladimir Putin’s visit to Budapest
in February 2015.
The Fidesz government has also signed a number of strategic partnership agreements
with Western corporations already present in Hungary or considering investing in the
country [Naczyk, 2014]. The signatories to those agreements, including Audi, Daimler,
Suzuki, General Electric, Coca-Cola, and GlaxoSmithKline, are primarily in the manufacturing sector and their investments in Hungary are expected to be export oriented. These
strategic partnership agreements can be viewed as an attempt to attract the type of FDIs
that are the most beneficial for economic development, as opposed to creating favorable
conditions to any foreign investment. This is in line with the current trend in developing
countries to “promote targeted FDI so as to complement their broader industrialization
strategies” [Todaro, Smith, 2011, p. 694].
There are voices10 in Hungary that see a direct relationship between the prospect of
a stable supply of competitively priced electricity (to be provided by expanded nuclear
facilities at Paks) and the Fidesz government’s ability to sign strategic partnership agreements with German manufacturing corporations.
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It was reported that since 2010 the likes of Audi, Mercedes and BMW either expanded
their manufacturing operations in Hungary or took decision to relocate some of their production facilities to Hungary. Despite a general dissatisfaction in the EU about Hungary’s
selection of Rosatom for Paks expansion without a tender process, it is rumored that Siemens, Germany’s engineering heavyweight, will also participate in this project [AFP, 2015].

Incentivizing Work
One weakness of Hungary’s economy (as seen by the economists close to Fidesz) was low
level of labor participation – defined as the ratio of the number of people in labor force, those
employed or actively seeking employment, to the total population. The labor participation
rates for those aged 15 to 64 years for Hungary, and for its peers, are presented in Table 2.
TABLE 2. Labor participation rate in 2009 (15 to 64 years)
Czech Republic

Hungary

Poland

70.0%

61.5%

64.7%

S o u r c e : World Bank Database – 01, 2015.

Hungary’s labor participation rate at 61.5% in 2009 was significantly lower than that
of the Czech Republic and Poland, with c. 70% and c. 65%, respectively.
The Fidesz government publically recognized this weakness and launched several
economic reforms aimed at increasing the labor participation rate and creating what they
call a “workfare economy”.
First, the government tried to incentivize employment by changing the tax regime.
A flat personal income tax of 16% was introduced (as compared to progressive taxes
in the Czech Republic (15–22%) and Poland (18–32%). The flat tax resulted in lower tax
proceeds that were partly compensated for by increasing the value added tax rate to 27%,
with the balance of revenue shortfalls made up by special taxes. The shift from incomebased to consumption based taxes increased domestic savings, which helped reduce the
share of government debt held by foreigners [György, 2014].
These tax changes were a carrot; the stick was reduced social benefits, to make working
more attractive than living on public transfers.
Incentives to be part of the labor force were accompanied by initiatives to create more
jobs. One such initiative was to increase flexibility of the labor law, which the Fidesz government now describes as being the most flexible in the EU [Erdei, 2014].
The Fidesz government also decided to get directly involved in job creation activity
through public works to create job opportunities for the long-term unemployed. Critics
highlight the short-term impact of the initiative; proponents see it as a first step for the
long-term unemployed (or those returning to the labor force), on their way to securing
permanent employment.
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Viktor Orbán’s Economic Reforms as a Coherent Proposal
Very often the economic policies of Viktor Orbán’s government are reduced to the
special taxes and re-nationalizations of private, foreign-owned companies. The actual picture is more complex. A number of policies implemented since 2010 are similar to those
recommended by heterodox economists, such as Erik Reinert and Ha-Joon Chang, although
Fidesz advisors do not seem to be drawing directly from the works of the two economists.11

Critics of Viktor Orbán’s Economic Reforms
The reforms introduced by Fidesz have attracted much criticism from the domestic
political opposition and various international institutions, as well as a number of public
figures and representatives of foreign governments. Those critical voices were picked
up by the foreign press and made it to the headlines. Reforms that raised the most controversy were not those directly linked to economic policy (for example changes in the
constitution). That said, a number of economic measures were also heavily criticized. This
section outlines the key arguments in opposition to Viktor Orbán’s unorthodox economic
policies as voiced by the European Commission, the IMF and János Kornai, who is one
of Hungary’s most famous economists.

European Commission

Lack of Growth Potential
A common theme in recurrent publications of the European Commission, Macroeconomic
Imbalances – Hungary, is the Hungarian economy’s lack of growth potential [European
Commission – MI, 2012; European Commission – MI, 2013; European Commission – MI,
2014]. According to these publications this results from a low investment rate, accompanied
by the lack of productivity growth. The investment rate (the share of investments in GDP)
did indeed experience a significant deterioration, dropping from c. 23–24% level in the
years 2002–2009 to c. 20% from 2010 onwards12 [Eurostat Database – 06, 2015].
The low investment rate, in turn, is said to be caused by two phenomena; the deleveraging of Hungary’s banking sector and deterioration of the business environment.
According to the European Commission, certain policies implemented by Viktor Orbán’s
government have contributed to these negative phenomena.

Deleveraging
Deleveraging is the natural result of the economic crisis and unsustainable levels of
public and private debt. However, the European Commission points to the special taxes
imposed on banking sector as an additional factor that has negatively impacted the amount
of credit being made available to companies operating in Hungary.
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Business Environment
Most criticism of Viktor Orbán’s economic policy relates to its impact on the business
environment in Hungary. In a 2012 report, we read: “The low level of economic confidence is
also linked to a number of considerable (and often controversial) changes in the policy environment and legal and institutional system” [European Commission – MI, 2012, p. 3]. The
controversial changes referred to in the report are the introduction of special taxes, price
controls in the utilities space, and certain restrictions on business in the retail sector13. The
special taxes are viewed as distorting effective capital allocation and negatively impacting
the level of both investment and lending [European Commission, 2013]. Suppression
of the special taxes is also one of the 2012 Country Specific Recommendations issued
to Hungary by the European Commission14 [European Commission, 2013, p. 41]. The
European Commission points to the deteriorating business environment as a key reason
for a relatively low level of FDI inflows (recorded at 1.7% of GDP in 2010, significantly
below 2002–2009 median of c. 4% [Eurostat Database – 07, 2015]). Lower FDI, in turn,
translates into lower investment rate in Hungarian economy.

Competitiveness
The Hungarian economy’s lack of growth potential is also attributed to deteriorating
price competitiveness. Although the REER decrease that took place during the crisis
(of c. 6% between 2008 and 2012) initially improved price competitiveness, a subsequent
2012 increase in the minimum wage (19% y-o-y in nominal terms) is expected to have
eroded this gain in competitiveness [European Commission – MI, 2013] (see Figure 8).
FIGURE 8. Real effective exchange rate and minimum wage
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S o u r c e : Eurostat Database – 09, 2015; World Bank Database – 02, 2015.
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Outlook
As of April 2013, the view of the European Commission was that given its weak growth
potential, the Hungarian economy will experience a second consecutive year of recession
in 2013 followed by a moderate growth of 1.3% in 2014 [European Commission – MI, 2013].
In the next section we will see how far off from the reality those predictions proved to be.

International Monetary Fund

End of the Program
In case of the IMF, economic policy disagreements with Viktor Orbán’s government
led to expiry of the IMF Program before completion of scheduled reviews [IMF, 2011]. The
disagreements revolved around “the extent and sustainability of the proposed fiscal measures, notably on expenditure and corporate income tax cuts, as well as the size of a financial
sector levy, regarded by staff as posing risks to growth and financial stability” [IMF, 2011,
p. 23]. Despite the end of the Program, the IMF staff continued to prepare and publish
country reports for Hungary. The moderate criticism towards Viktor Orbán’s economic
policy reflected in 2011 report gives way to more assertive views in reports published
in January 2012 and March 2013.

Domestic Policy Missteps
In March 2013, the IMF staff pointed to domestic policy missteps, along with structural factors, as reasons for the weak growth performance of Hungarian economy. This
central argument mirrors that of the European Commission: “increased state interference
in the economy including through frequent and unpredictable policy changes (…) have hurt
the investment climate, undercutting prospects for recovery” [IMF, 2013, p. 4]. It is the IMF
staff ’s view that “Unconventional policies, high and uneven tax rates, and heavy regulatory
burden have eroded investors’ confidence and contributed to a sharp decline in investment,
undermining growth and aggravating the ongoing balance sheet adjustments in the economy”
[IMF, 2013, p. 16].

Drop in FDI
A key concern of the IMF staff is a deterioration in the ratio of FDI inflows to GDP
when compared to pre-crisis levels. The reasons for FDI inflow decreases, according to the
IMF staff, are a deterioration of the non-price competitiveness of Hungarian economy,
which is attributed to government policy. It is the view of the IMF staff that the drop
in FDI undermines Hungary’s growth prospects [IMF, 2014].

Outlook
As of the end of the first quarter of 2013, the IMF expressed relatively pessimistic view
as to the growth potential of Hungarian economy. It expected real GDP to stay flat in 2013
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with a mild recovery in 2014. It reiterated the poor investment climate and weak policies
as being key reasons for bleak GDP growth prospects in the medium term [IMF, 2013].

János Kornai
János Kornai is an influential figure in the world of international economics whose
views are widely followed. He proved to be a fierce critic of reforms implemented by Viktor
Orbán’s government [Kornai, 2012].

Centralization and Excessive Expansions of State
In Kornai’s view, these reforms represent a reversal of the transition of Hungarian
economy towards a capitalist market economy that was taking place since 1989. Kornai’s
criticism is focused on the process of centralization and increased role of the state in Hungarian economy. Being an economist close to the Austrian school [Lesson, 2008], he claims
that “it is mistake to think the various elements of state activity and the various elements of
market activity can be combined in any desired proportion” [Kornai, 2012, p. 584] i.e. the
proportion of the state in the economy should be minimal. Kornai [2012] see no reasons
for the state to be a shareholder; he describes the acquisition of 21% of shares in MOL by
the Hungarian state as economically nonsensical.

State’s Discriminating Policies Incompatible with Capitalist System
Kornai [2012] claims that discrimination between market players based on political
grounds (such as exclusion of smaller mostly domestically owned retail entities from the
special tax) is incompatible with the capitalist system. He also states that “Brutally high
‘crisis taxes’ cannot qualify as praiseworthy ‘unorthodox’ methods of relieving citizens of
higher direct taxes (…)” [Kornai, 2012, p. 587]. Similarly to the European Commission’s
views, Kornai [2012] believes that special taxes, through reduction of corporate profits,
will have a significant negative impact on investment.

Outlook
According to Kornai, the outlook for the Hungarian economy under Fidesz government
is grim: “(…) autocratic rule, unbridled centralization and excessive expansion of the state
activity are incompatible with the healthy running of a modern capitalist market economy.
Following this road it will be impossible to raise the Hungarian economy out of the trap, out
of stagnation and onto a path of sustainable growth. And we will all be the sufferers by that,
present and future generation” [Kornai, 2012, p. 590].
Disappointingly, Kornai’s article, ideologically charged as it is, limits its criticism of
the reforms implemented by Fidesz to questions of principle i.e. their compatibility with
the capitalist system. And, unlike the European Commission’s reports, it does not provide
much analysis of the concrete measures taken by Viktor Orbán’s government.
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Common Traits to Critics’ Arguments
Though the criticisms by the European Commission, IMF and Kornai have different
emphases, they share a common argument. Unorthodox policies implemented by Viktor
Orbán’s government have significantly, and negatively, impacted the business environment
in Hungary. The deterioration in economic confidence has undercut Hungary’s potential
for future growth, predominantly through lower FDI inflows and low investment levels.
In the years 2012 and 2013, the shared outlook for Hungary’s economy, should Fidesz
policies not to be reversed, was moderately pessimistic. The performance of the Hungarian
economy since 2010, the subject of the next section, came as a surprise to most.

The Results of Viktor Orbán’s Economic Policy
With the grim picture of 2009 in mind, we turn to how the Hungarian economy has
done since. As indicated in the introduction, the analyzed time periods were selected
to match the Hungarian electoral timetable. Naturally, a time lag is to be expected between
implementation of certain initiatives (e.g., fiscal changes), and impacts on economic performance. When analyzing the results of Viktor Orbán’s economic policy, we should focus
on the period 2011–2014, with 2010 included for completeness since the parliamentary
elections took place in the first half of 2010.

GDP Outperformance
The chart in Figure 9 presents Hungary’s economic dynamics over the period 2002
to 2014.
FIGURE 9. Hungarian real GDP dynamics
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The dashed line depicts the GDP growth under Viktor Orbán’s government. The 2010
ended with growth of 0.8%. In 2011, the economy grew 1.8%, before slipping back into the
recession in 2012. This coincided with intensified criticism of Fidesz’s unorthodox economic policies. GDP started growing again in 2013 (at the rate of 1.5%), which continued
in 2014 (3.6%). Figure 9 therefore presents a rather positive story of recovery. Figure 10
compares Hungary’s performance in 2010 to 2014 with that of its peers.
FIGURE 10. Real GDP dynamics
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The Hungarian GDP growth pattern was similar to that of Czech GDP up to 2012.
However, Hungarian economic performance in 2013 was significantly better than the
Czech Republic’s in the same period, and matched the GDP growth recorded in Poland.
In 2014 Hungary outperformed both of these countries.
In case of a trade dependent economy (such as Hungary or the Czech Republic),
economic performance is influenced by the performance of major trade partners. For
both countries this partner is Germany; hence we substitute Germany for Poland in the
real GDP growth chart (see Figure 11).
A clear relationship between Czech GDP and German GDP is confirmed by the correlation coefficient of 77%. This is not the case when comparing the pattern of changes
in German GDP to that of Hungarian GDP, where the correlation coefficient is just 4%.
This would suggest that other factors have a stronger influence on Hungarian GDP (at
least during the period 2010–2014) than the performance of its most important trade
partner. Without EU recovery it would be more challenging for Hungarian GDP to grow
at the pace it actually did. However, Hungarian GDP outperformance cannot be credited

Was Viktor Orbán’s Unorthodox Economic Policy the Right Answer to Hungary’s...

61

to simply external factors, especially when contrasted with the GDP growth recorded
in a similarly trade dependent economy (i.e., the Czech Republic).
FIGURE 11. Real GDP dynamics (including Germany)
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It is also worth mentioning, however, that despite its economic recovery, Hungary’s
GDP in 2014 (at EUR103.2bn in 2010 EUR) remained 0.6% lower than the pre-crisis 2008
GDP (at EUR 103.9bn) [Eurostat Database – 10, 2015]. Would it be then justified to state
that Orbán’s government only stabilized the Hungarian economy, and did not achieve
economic growth? The answer is ”no”, since the 2006–2008 GDP level was fuelled by
significant general debt increases that were unsustainable.

Stable Deficit and Debt Levels
Figure 12 indicates that the GDP growth since 2010 does not seem to be supported
by increasing deficits, which were being gradually reduced from just below 5% of GDP
(2009) to 2.6% (2014), with a one-time increase to 5.5% in 2011. Again, as in 2007, the
significant drop in the 2012 growth rate was accompanied by a material reduction of the
deficit (from 5.5% in 2011 to 2.3% in 2012). The GDP growth of 2013 and 2014 occurred
despite the deficit staying at a similar level to that of 2012.
The moderate deficits in Hungary (being lower than those recorded in Poland)
translated into a debt to GDP level of around 80%. Though stable, this debt level remains
significantly higher than those of Hungary’s peers (see Figure 13).
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FIGURE 12. General government deficit as % of GDP
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FIGURE 13. General government debt as % of GDP
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Hungary’s debt to GDP ratio peaked in 2011 at 81%, followed by a moderate downward
trend with the ratio reaching c. 77% in 2014. Over the same period, both the Czech Republic
and Poland experienced debt to GDP ratio increases, although from much lower levels.15
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Recovering Investment Levels

Share of Investment in GDP
Both the IMF and European Commission cite low investment levels as a key reason
for the weak growth potential of Hungary’s economy. The share of investments in GDP
remains significantly below the pre-crisis levels of c. 24% (see Figure 14). That said, the
ratio bottomed out in 2012 at 19.1% and is slowly recovering, reaching 21.3% in 2014.
FIGURE 14. Investment to GDP ratio
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FIGURE 15. Investment to GDP ratio – Peer comparison
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Hungary’s level of investment, as a fraction of GDP, was similar to that of Poland over
2010 to 2012 period (see Figure 15). The Czech Republic is a long-term outlier in this
respect. The Hungarian investment ratio rebounded in 2013 and 2014, which is even more
significant when compared to the performance of the Czech Republic and Poland. The
investment to GDP ratio either remained flat (in the case of Poland) or declined (in the
case of the Czech Republic). In absolute terms, the ratio was 2 percentage points higher
in Hungary than in Poland by 2014.

Foreign Direct Investments
FDI inflow statistics present a mixed picture. FDI flowing to the Hungarian economy
recovered from its crisis level, reaching 4.2% in 2011 and a historic high of 11.1% in 2012
(see Figure 16). This 2012 spike is due, in part, to the recapitalization of local bank subsidiaries by their foreign parent companies. Excluding this extraordinary flow, FDI inflows
in 2012 would resemble those recorded in 2013. Moderate FDI inflows may reflect the
reduced relative attractiveness of Hungarian economy (as indicated by the IMF), and the
government policy of selecting new foreign investment. In their latest report, the IMF
has recognized Hungary’s effort and success in attracting foreign investments in manufacturing sector [IMF, 2015].
FIGURE 16. FDI to GDP ratio
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As with the investment to GDP ratio, FDI inflows statistics for Hungary present a better
picture when compared to those of its peers (see Figure 17).
Hungarian FDI inflows to GDP ratio in 2013 were at par with the Czech Republic’s
(2.5%) and significantly higher than Poland’s, which turned negative (–1.2%). Unfortunately, FDI statistics for 2014 are not yet available in the Eurostat database.
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FIGURE 17. FDI to GDP ratio – Peer comparison
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Current Account Surplus
Both the IMF and European Commission downplayed the importance of the current
account surplus experienced by Hungary. Since that surplus was explained by a drop
in domestic demand due to the crisis, the current account balance was expected to return
to negative territory once economic activity picked up. Despite a significant improvement
in domestic demand in 2013 and 2014, current account surplus increased on rising exports,
reaching c. 4% in 2013 and 2014 (see Figure 18). This surplus is not readily attributable
to falling oil and gas prices, as the trade deficit in mineral fuels, lubricants and related
materials increased during the 2009–2014 period [Eurostat Database – 11, 2015].
FIGURE 18. Current account to GDP ratio
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During the period 2010 to 2014, Hungary’s current account balance as a percentage of
GDP was, on average, 4.6 percentage points higher than the Czech Republic and Poland.
In 2014, Hungary’s 4.1% surplus is to be compared with a 0.6% surplus for the Czech
Republic and 1.4% deficit for Poland [Eurostat Database – 08, 2015].

Encouraging Unemployment Statistics
The Hungarian labor market also showed signs of improvement since 2010, especially
when set against that of its peers. Unemployment decreased during the last two years and,
in 2014, was at 7.7%, which is lower than the Polish unemployment rate (9%), though
behind that of the Czech Republic (6.1%) (see Figure 19).
FIGURE 19. Unemployment
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The European Commission cited public works scheme as a reason for (in their view)
a temporarily improved Hungarian unemployment rate [European Commission – MI,
2014]. The latest IMF report indicates that although this was true for 2013, the contribution of the business sector overtook that of budgetary institutions (including public
works) in 2014 [IMF, 2015].
Also positive is that improvement in the unemployment rate was accompanied by
increased labor force participation, which by 201316 reached 64.3%, which is the highest
level recorded in 2002 to 2013 period [World Bank Database – 01, 2015]. Nonetheless,
Hungary still trails its peers, as labor participation rates improved in both the Czech
Republic (c. 73%) and Poland (c. 67%) [World Bank Database – 01, 2015].17
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Orbánomics?
Although we have only up to 5 years of available data, we can draw some conclusions
about the results of Orbán’s unorthodox economic policies since 2010. At a minimum,
Hungary avoided the downside scenarios predicted by critics, including the IMF and
European Commission. The country staved off bankruptcy, and was able to repay the
IMF facility and tap international bond markets.
The more detailed review of various economic performance indicators performed
in this section suggests that significant improvements occurred in most (if not all) areas
of the Hungarian economy, in either absolute terms or in comparison to Hungary’s peers.
This significant improvement in the Hungarian economy is recognized in the latest IMF
report [IMF, 2015]. However, the IMF also stresses Hungary’s continuing external vulnerabilities, which remain significant due to high net foreign liabilities, despite recent
improvements on the IMF’s three key macroeconomic indicators (current account balance,
foreign currency reserves and fiscal balance) [IMF, 2015].
Unlike the IMF, European Commission is more skeptical when analyzing Hungary’s
recent economic performance. The Commission credits the higher absorption of EU
funds with most of these positive developments in Hungarian economy, and expresses the
unshaken belief that government policies implemented by Fidesz represent a significant
drag on potential economic growth [European Commission, 2015].
Naturally, it is yet to be seen whether the fundaments of Hungarian growth will be
permanent. Current statistics (through May 2015) are, however, promising.
The unorthodox policies implemented by Viktor Orbán are not often called Orbánomics
by the international press. This expression, which resembles Japan’s Abenomics (name
after Japanese Prime Minister Shinzo Abe), carries positive connotations (if not of appreciation, then at least of respect). Given Hungary’s economic performance since 2010 (and
especially over the last two years) this expression may appear more often going forward.

Conclusions
The Hungarian economy was in crisis at the time of the 2010 elections. The immediate
reason was the unsustainable level of government debt, amplified by the global economic
crisis. Economists close to Fidesz see the crisis as a result of mistakes made during transition
from a centrally planned to a market economy. The key economic policies implemented
by Viktor Orbán’s government, despite their populist flavor, present a coherent proposal,
consistent with one’s interpretation of the root causes of Hungary’s economic misfortunes. Based on the statistical data available for 2010 to 2014 period, these reforms seem
appropriate in response to Hungary’s economic situation in 2010. The country avoided
bankruptcy and resumed GDP growth. The year 2014 is the second consecutive year of
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real GDP increase in Hungary, and marks the first time since the crisis when Hungary’s
economy outpaced that of the Czech Republic and Poland. Nonetheless, the jury is still
out on whether the economic policies implemented by Viktor Orbán’s government laid
a lasting foundation for long-term growth.
The perceived shortcomings of transformation – as outlined by economists close
to Fidesz -were a shared experience of all major Central European countries. A number
of politicians and economists view Hungary under Fidesz as an experiment with policies
that go against the recommendations of the IMF and World Bank, as well as the neo-liberal
paradigm. Hungary’s success can be a powerful tool in the hands of a new wave of reformers in countries that may want to follow Viktor Orbán’s example. However, the power of
this example has somewhat weakened by Fidesz’s controversial involvement with Russia
in pursuit of an independent policy. Nonetheless, Hungary is the first country in Central
Europe (since the anti-communist revolution triggered by Solidarność movement) that
is experimenting with an independent economic policy. The results of this experiment, if
ultimately positive, could have profound consequences for the other countries in Central
Europe and beyond.

Notes
Marcin A. Piasecki: marcin.a.piasecki@hotmail.com
The content of this section draws to a large extent from the findings of György and Veress
(György & Veress, 2014), supplemented by information collected during interviews conducted by the
author in 2014 [György, 2014; Barcza, 2014; Siba, 2014; Veress, 2014; Dombi, 2014; Erdei, 2014].
3 Small and Medium Enterprise.
4 3.8% of GDP [IMF, 2009].
5 The 2013 proved to be more difficult with FDI inflows in Hungary dropping significantly, however
this wasn’t an isolated case, the FDI inflows in Poland turned negative over the same period of time.
6 To be exact the first HUF500 m of a given company’s pretax profit are taxed at the rate of 10%,
anything above that threshold at the rate of 18% [Deloitte, 2012].
7 The banks are taking the credit risk of the SMEs.
8 In Poland, the anecdotal evidence tends to support this assertion. Foreign corporations that
acquired Polish power generation assets are generally known for trying to avoid committing any funds
to capital expenditures in their Polish subsidiaries, with French EDF being the most notorious example.
9 It is worth contrasting with the case of nuclear project currently being developed in the UK.
According to the UK government and EDF, the construction of the nuclear, new built plant, to be economically viable requires not only a guarantee of a set electricity price covering a period of 35 years but also
a government guarantee for the totality of external debt that is going to be raised to finance the costs of
the project. Should Hungary decide to apply UK approach, the construction would need to be postponed
for a number of years because of the current level of debt.
10 The source wished to remain anonymous.
1

2
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Surprisingly most of author’s interlocutors were not familiar with the works of those hetorodox
economists.
12 The European Commission reports indicate 17% as investment rate for Hungary in 2012, however
this is not supported by the data that can be found in Eurostat database (Eurostat Database – 01).
13 The argument on business restrictions presented in the European Commission report is based
on anecdotal examples of limitations on construction of large commercial facilities and limitations of the
number of pharmacies that can be owned by single owner (European Commission – MI, 2012). Those
two examples can hardly support an economy-wide argument of business restrictions being introduced
by Viktor Orbán’s government.
14 „CSR 5: (…) ensure a stable regulatory and business-friendly environment for financial and non-financial enterprises, including foreign direct investors. (…) establish a stable, lawful and non-distortive
framework for corporate taxation. Remove unjustifiable restrictions on the establishment of large-scale retail
premises. (…)” [European Commission, 2013, p. 41].
15 The general debt statistics presented in this paper follow Eurostat ESA 2010 methodology and as
such they are not impacted by one-off effects of pension plan reforms in both Hungary and Poland.
16 2014 data is not yet available.
17 This being said even Czech Republic is significantly behind the countries like United Kingdom or
Germany, where labor participation rate was recorded at c. 77.4% and 76,2% respectively in 2014 [World
Bank Database-01, 2015].
11
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Return Dynamics and Volatility Spillovers Between
FOREX and Stock Markets in MENA Countries:
What to Remember for Portfolio Choice?

Abstract
This article investigates the interdependence of stock-forex markets in MENA (Middle
East and North Africa) countries for the February 26, 1999 to June 30, 2014 period. The
analysis has been performed through three competing models: the VAR-CCC-GARCH
model of Bollerslev [1990]; the VAR-BEKK-GARCH model of Engle and Kroner [1995];
and the VAR-DCC-GARCH model of Engle [2002]. Our findings confirm that both
markets are interdependent and corroborate the stock and flow oriented approaches. We
also find that, comparing to optimal weights, hedge ratios are typically low, denoting that
hedging efficiency is quite good. Our estimation of hedging efficiency suggests that incorporating foreign exchange in a full stock, unhedged portfolio increases the risk-adjusted
return while reducing its variance. (We note here that the forex market is overweighted
for both portfolio allocations and hedging strategies.) Moreover, this conclusion holds
for all countries in all three models.
Keywords: MENA markets, foreign exchange, flow-stock oriented model, volatility spillovers, portfolio allocations, hedging efficiency, VAR-GARCH model
JEL: F21, F31, G11, G15
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Introduction
The current framework of liberalized capital flows, financial integration and sustained
international diversification has led stocks and foreign exchange (forex) markets to become
increasingly interdependent. For instance, stocks from a given country are bought in the
local currency of that country, which fluctuates in value based on supply and demand.
When the outlook for a particular stock market is highly positive, international funds
flow in. When that stock market struggles, international investors seek alternative markets
and withdraw their funds. Accordingly, a stronger stock market may cause local currency
to rise in value, and a weak stock market may have the opposite effect. Consequently, strong
stock markets strengthen and weak stock markets weaken local currency.
The forex market can also influence equity market. A weak national currency renders
domestic exporters more competitive, which helps stimulate export growth. When the
earnings (of listed companies) are growing, equity markets are likely to do well. Of course,
this situation is most apparent in equity markets backed by major global currencies, such
as the USD, EUR, JPY, GBP, etc. Forex markets have truly become a global market, larger
than any security market. So, when thinking about the association between stock and
forex markets, we actually have to think globally.
The aim of this article is to shed light on the interdependence mechanisms between
stock and forex markets. We focus on linkages in return and volatility, to fashion a global
analysis. We focus on global forex, as opposed to other financial, real or commodity
markets because forex markets offer investors unique opportunities not found elsewhere.
In particular, forex is always open, and offers long or short positions, low trading costs,
unmatched liquidity, availability of leverage, international exposure, etc. We link forex
to a set of emerging MENA stock markets (namely, Bahrain, Egypt, Kuwait, Morocco, the
Kingdom of Saudi Arabia, Oman, Qatar and the United Arab Emirates) that have growing
economic sectors with sustainable trade activities, technology transfer, and regional – as
well as international – cooperation. Accordingly, the selected markets represent a wide
range of economic sectors and emerging financial systems.
The econometric methodology used for the analysis is the VAR-GARCH approach of
Ling and McAleer [2003]. We perform that analysis using three competing specifications:
VAR-CCC-GARCH of Bollerslev [1990]; VAR-DCC-GARCH of Engle [2002]; and VARBEKK-GARCH of Engle and Kroner [1995]. A key advantage of these specifications is
to permit the investigation of inter-markets return dynamics and conditional volatility
spillovers. Additionally, the model meaningfully estimates the unknown parameters,
which speak to innovations and shock transmission effects. It also allows us to detect
forex market event outcomes on stock market returns, foreign market exchange returns,
and forex-stock cross-market. On the whole, we pose, and answer, two questions: (1) are
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forex and stock markets interdependent in MENA countries? and (2) what lessons does
this interdependency offer to international portfolio management?
Our three VAR-GARCH models investigate inter-markets correlations. We studied
conditional correlations to obtain optimal weights, hedging ratios, and hedging efficiency
for portfolio management purposes. The three models confirm the interdependence
between stock and forex markets for mean and variance equations and support both,
the stock-oriented approach of Branson et al. [1977] and the flow-oriented approach of
Dornbusch and Fisher [1980].
For portfolio management, we find hedge ratios are relatively low, denoting that
hedging efficiency is quite good. Our estimation of hedging effectiveness suggests that
the incorporation of forex in a full stock portfolio increases risk-adjusted performance,
while reducing variance. (We note here that the forex market is overweighed either for
portfolio allocations or for hedging strategies.) Moreover, this conclusion holds for all
countries in all three models.
This article differs from other studies in several aspects. First, a number of previous
studies on interactions between these two markets’ returns used co-integration and the
Granger causality tests and, in some cases, incorporated the effect of exogenous economic
and financial variables. Other recent studies on market interdependencies focus on both
return and volatility spillover channels, using a simple VAR-GARCH specification model.
We confirm that the cross-markets correlation of conditional shocks were absent insofar
as the CCC for returns across markets was very weak and not statistically significant. At
the same time, we find that the DCC model estimates are significant for examined periods,
which does not empirically support the assumption of constant conditional correlations.
This highlights the dynamic conditional correlations between the selected markets.
We run three competitive specifications to confirm our findings. We investigate
MENA emerging markets that contribute to global economic growth. These economies
are exporters (e.g., oil, manufactured products, minerals...) as well as importers (e.g.,
machinery, technology), meet international labor standards and have regular international
money transfers. Oil exporting countries enjoy huge surpluses on trade balances, current
accounts, and national incomes and have supportive fiscal policies. Furthermore, these
countries are actively reforming and modernizing their economic and financial systems. We
take an international investor perspective and run an implicit test of financial integration
using Eurodollar parity as a proxy for the foreign exchange market, and do not account
for local currency against a major global currency. Currency is often included as an asset
in international diversified portfolios. So, the accurate variability of a given portfolio
requires a successful estimate of the correlation between stock prices and exchange rates.
Understanding the link between currency rates and other assets in a diversified portfolio
is therefore fundamental. We therefore assess the managerial usefulness of our findings
through an assessment of their effect on portfolio allocations and hedging efficiency.
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Finally, the study allows stock and forex markets to be compared for managerial and
governmental executive purposes.
The rest of the paper is organized as follows. Next section presents a brief literature
review. The following sections outline the empirical methodology employed and describe the
data and their statistical properties, and then discuss empirical results. Final sections present the implications of these results for portfolio management, and conclude the study.

Theory and Literature Review
According to empirical literature, international markets are interdependent through
two channels, corporate cash-flows and the stock prices of listed companies. Classic economic theory likewise assumes that stock prices and foreign exchange rates can interact.
This supports the following two approaches.
The first approach is the flow-oriented model [Dornbusch and Fisher, 1980], which
suggests that movements in exchange rates cause movements in stock prices. In terms
of causality terminology, it is uni-directional Granger causality. From a macroeconomic
perspective, stock prices correspond to the present value of expected future cash flows. So,
under the hypothesis of market efficiency, stock prices reflect any phenomenon affecting
a firm’s cash flow that is associated with changes in the value of the exchange rate. We note
here that the growing use of hedging instruments, such as derivatives, is likely to shrink
the shock of currency movements on firm earnings.
The second approach is the stock oriented or portfolio balance approach [Branson et al.,
1977], which assumes that stock prices may affect exchange rates. In Granger terminology,
stock price movements Granger-cause exchange rates behavior through capital account
transactions. Consequently, stock and forex markets are bi-directionally interacting; but
note that various factors- such as market liquidity, integration-segmentation level, market
imperfection, and international trade are likely to boost or lessen this effect. Therefore,
empirical analyses of the extent, depth and direction of interdependence between stock
and forex markets suggest that the relationship should exist.
Studies by Aggarwal [1981], Soenen and Hennigar [1988] have adduced evidence
in support of the flow model. Later studies show that market interdependence exists and
is conducted through both return series and volatility innovations. For example, Eun and
Shim [1989] showed that about26 percent of the error variance of stock returns could be
explained by innovations in other stock markets. They reported that the US market was the
most influential stock market. King and Wadhwani [1990] demonstrated the transmission
of information across markets through volatility innovations, which resulted in a contagion
effect. Chiang et al. [2000] suggested that national Asian stock market returns were positively associated with the value of the national currency. Likewise, Sabri [2004] focused
on the increasing volatility and instability of emerging markets, and pointed out that stock
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trading volume and currency exchange rates were most positively correlated with emerging
stock price changes. Kanas [2000] examined the interdependence of stock returns and
exchange rate changes within the national economy in six developed countries (the USA,
UK, Japan, Germany, France and Canada) and confirmed the existence of co-integration
between stock and exchange markets. The author observed the evidence of spillover from
stock returns to exchange rate changes for all countries except Germany, but not volatility
spillovers from exchange rate changes to stock returns for all the countries. Conversely,
Bodart and Reding [2001] examined the effect of exchange rates on expected industry
returns and volatility, and showed that the effect of forex spillovers on stock markets existed
but was quite small, and affirmed that exchange rate changes are influenced by the exchange
rate regime, as well as the direction and magnitude of exchange market shocks. Nieh and
Lee [2001],using both Engel-Granger and Johansen’s co-integration tests, found no significant long-run relationship between stock prices and exchange rates in G7 countries.
Bhattacharya and Mukherjee [2003] studied the causal relationship between exchange
rates and the stock index in India, which indicated the absence of a causal relationship
between that stock market index and exchange rates. More recently, Ramasamy and Yeung
[2005], stipulated that the reason for the divergent empirical results is that the nature of
the interaction between stock and currency markets is sensitive to business cycles and
wider economic factors, as well as market and economic structures.
Pan et al. [2007], examined the relationship for seven East Asian countries for the 1988
to 1998 period, finding bidirectional causality for Hong Kong before the 1997 Asian crisis
and a unidirectional causal relation from exchange markets to stock markets for Japan,
Malaysia, and Thailand, but from stock markets to exchange markets for South Korea and
Singapore. During the Asian crisis, only a causal relation from the exchange market to the
stock market was observed for all countries, except Malaysia. At the same time Erbaykal
and Okuyan [2007] focused on 13 developing economies using different time periods, and
found a causality relationship for eight economies; that is, being unidirectional from stock
markets to exchange markets in five cases, and bidirectional for the remaining three cases.
Dilrukshan et al. [2009], demonstrated evidence of a positive co-integrating relationship
in the Australian context, which corroborates the stock oriented approach; that is, stock
market movements’ caused forex market changes. At the same, Agrawal et al. [2010],
found a negative correlation between fifty stock market returns and exchange rates, and
highlighted a unidirectional Granger Causality relationship running from the former
towards the latter, supporting the stock oriented approach. Other studies, finding more
recently an absence of co-integration between stock prices and exchange rates include;
Zubair [2013], Okpara and Odionye [2012], Zia and Rahman [2011] etc.
Overall, even though the theoretical explanation may seem understandable at times,
empirical results have been mixed and the existing literature is inconclusive on the precise
features of this interdependence. While empirical tests are plausible, they examine either
the interdependence between return dynamics using return series, or the interdependence
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between volatility effects using conditional variances. We simultaneously run a VARGARCH model in three specifications to join the first and the second conditional moments
and provide meaningful estimates of the unknown parameters.

The Methodology
We define interdependence as the evidence of movements of information flows
between markets which get their delivery from correlation in second moments (volatility
spillovers) rather than through correlation in the first moment (return dynamics). The
better proxy for information is conditional volatility [Clark, 1973; Tauchen and Pitts, 1983;
Ross 1983]. However, in our analytical framework, we test the interdependence between
stocks and forex markets, and focus on the possible feedback. Accordingly, we consider
a heteroscedastic, autoregressive specification appropriate for this research.
We make use of the VAR-GARCH model, of Ling and McAleer [2003] which has been
applied by Chan et al. [2005, 2011] and Hammoudeh et al. [2009], Arouri et al. [2012],
Mensi et al. [2014] for miscellaneous economic topics, to explore the interdependence
between various markets. The conditional mean equation and the conditional variance
equation in the multivariate framework are presented separately. The former describes
the return channel spillover, while the latter is considered for the variance spillover with
three competitive models: the CCC-, the DCC- and the BEKK-GARCH(1,1).

The Conditional Mean Equation
The return dynamics is represented by a var (1) model as follows:

Υ t = c + ΦΥ t−1 + ε t
Where,

(Eq. 1)

′
–– Υ t = ( rtS ,rtFX ) . rtS and rtFX are the logarithmic returns on stock market return indices
and returns on foreign exchange indices at time t, respectively. Foreign exchange
indices are the Eurodollar parity;
⎛ Φ11 Φ 21 ⎞
–– Φ is (2 x 2) matrix of coefficients to be estimated of the form Φ = ⎜
⎟;
⎝ Φ12 Φ 22 ⎠
–– the coefficients ϕ11 and ϕ22 provide the measure of own-mean spillovers, while the
coefficients ϕ21 and ϕ12 measure the cross-mean spillovers.
′ S
FX
–– ε t = ( ε St ,ε FX
t ) , ε t and ε t are, respectively, the residuals of the mean equations for
stock and forex returns. They are assumed to be serially uncorrelated but with nonnul covariances (E(ε St ε FX
t ) ≠ 0) .
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The Conditional Variance Equation
The dynamics of conditional volatility is modeled by three MV-GARCH class models.
The first model includes the multivariate CCC-GARCH developed by Bollerslev [1990]
which allows estimations and conclusions about conditional volatility and conditional
correlation. The second specification is the DCC-GARCH model introduced by Engle
[2002], as a generalization of the CCC model, which permits different perspectives of
correlation to be obtained through modeling wide variance-covariance matrices and
time-varying cross-market co-movements.
The third specification is the full BEKK-GARCH model of Engle and Kroner [1995],
which considers volatility persistence within each market and volatility spillover between
markets. The residuals of the mean equation are defined as follows:
ε t = h t ηt ~ Ν(0,h t )

(Eq. 2)

h t = c + αε 2t−1 + βh t−1

(Eq. 3)

′
–– ηt = ( ηSt ,ηFX
t ) refers to (2 x 1) vector iid random vectors;
––

h t = diag
FX
t

(

)

, with h St and h FX
are the conditional variances of rtS and
h St , h FX
t
t

r respectively, which are given by Eq. (4) and Eq. (5):
2
FX
h St = c S + α S (ε St−1 )2 + βS h St−1 + α FX (ε FX
t−1 ) + β FX h t−1

(Eq. 4)

2
FX 2
FX
S
S
h FX
t = c FX + α FX (ε t−1 ) + β FX h t−1 + α S (ε t−1 ) + β S h t−1

(Eq. 5)

In matrix, the representation will be:

⎛ h St ⎞ ⎛ c S ⎞ ⎛ α S1
⎜ FX ⎟ = ⎜⎝ c ⎟⎠ + ⎜ α
⎝ ht ⎠
FX
⎝ FX 2

α S2 ⎞ ⎛ (ε St−1 )2 ⎞ ⎛ βS1 βS2
+⎜
⎟×
2⎟
⎜⎝ βFX 2 βFX1
α FX1 ⎠ ⎜⎝ (ε FX
t−1 ) ⎠

⎞ ⎛ h St−1 ⎞
⎟ × ⎜ FX ⎟ (Eq. 6)
⎟⎠ ⎝ h t−1 ⎠

Eqs. (4) and (5) show how volatility is transmitted through time and across stock-fo2
rex market return indices. The cross value of the error terms ( ε St−1 )2 and ( ε FX
t−1 ) represents
return innovations on the corresponding market at time (t−1) and represents short run
persistence (the ARCH effect of past shocks), which captures the impact of the direct
effects of shock transmission. The presence of ( h St−1 ) and ( h FX
) captures volatility spillt−1
overs between stock markets and forex markets. It accounts for long-run persistence
(the GARCH effects of past volatilities). We note here that the reciprocal effect allows
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the volatility of one market to be affected by its own past shock and volatility, and also by
past shocks and the volatility of other markets.
The conditional covariance between stock and forex returns may be derived as follows:
H t = DtR t Dt ; Dt = diag

(

FXFX
h SS
t , ht

)

(Eq. 7)

Where, R t = ρS,FX
is the (2 x 2) matrix containing the conditional constant correlations
t
(CCC). We note that the CCC is a restrictive assumption insofar as the conditional
correlation is assumed to be constant while the conditional variances are time-varying.
Apparently, this assumption is not feasible for real financial time series.
The conditional variances and covariances are given by:

⎧h St = C S + α S (ε St−1 )2 + βS h St−1
⎪⎪ FX
FX 2
FX
⎨h t = C FX + α FX (ε t−1 ) + βFX h t−1
⎪ S,FX
S FX
⎪⎩h t = ρ h t h t

(Eq. 8)

The positiveness of the arch and garch coefficients is not required to get a positive
definite matrix [Bollerslev, 1990]. This process is covariance stationary when the roots of
det(I2 − λA − λB) = 0 are outside the unit circle of the complex plan, where I2 is (2 x 2)
⎛ βS 0 ⎞
⎛ αS
0 ⎞
and
identity matrix and A = ⎜
B
=
⎟.
⎜
⎟
⎜⎝ 0 βFX ⎟⎠
⎝ 0 α FX ⎠
The DCC-GARCH(1,1) of Engle [2002] overcomes the restrictive assumption of the
CCC by allowing the conditional correlation matrix to be time varying. Consequently, Rt
is the matrix of time-varying conditional correlations given by:
1

R t = (ρS,FX
) = [ diag(Q t )] 2 × Q t × [ diag(Q t )]
t
−

−

1
2

(Eq. 9)

Rt is the (2 × 2) symmetric positive-definite matrix, which depends on squared standardized residuals ( ηt / ε t = h t × ηt ), their unconditional variance-covariance matrix ( Q )
and its own lagged value as represented in the following manner:

Q t = (1− α − β)Q + αηt−1η′t−1 + βQ t−1

(Eq. 10)

Where, α and β are non-negative scalars as it is α + β〈1 .
Subsequently, the conditional variance-covariance matrix of the DCC-GARCH(1,1)
specification (Eq. 7) will be:
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⎞ ⎛
h SS
h SFX
t
t
⎜
⎟=
FXFX
S,FX
FXS
⎜
⎟⎠
ht
h t × h SFX
t
⎝ ρt

ρS,FX
h SFX
× h FXS
t
t
t
h FXFX
t

⎞
⎟
⎟
⎠

(Eq. 11)

We then make use of another class of GARCH processes that model the conditional
covariance matrix Ht rather than conditional correlations. The BEKK-GARCH class model
defines the conditional variance-covariance matrix (Ht) as follows:

H t = CC ′ + Aε t−1ε ′t−1 A ′ + BH t−1B′

(Eq. 12)

The element C is a (2 × 2) upper triangular matrix of constants for the pair of markets;
A is a (2×2) matrix of coefficients that capture the effects of own market and cross-market
shocks; and B is a (2 × 2) matrix of coefficients that capture the own market volatility
persistence and the volatility transmissions between stock and forex markets.
In view of that, the conditional variance and covariance processes take the following
forms:

⎧h St = C S + α S2 (ε St−1 )2 + βS2 h St−1
⎪ FX
2
FX 2
2
FX
⎨h t = C FX + α FX (ε t−1 ) + βFX h t−1
⎪ SFX
S
FX
SFX
⎩h t = C SFX + α Sα FX ε t−1ε t−1 + βSβFX h t−1

(Eq. 13)

S
FX
Where, h St and h FX
t are the conditional variances of rt and rt . Eq. (13) thus shows that
direct volatility transmission between stock and forex markets is not possible since the
conditional volatility of each market depends only on its own shocks and its long-run
2
2
persistence. This volatility model is covariance stationary when α S2 + βS2 〈1 , α FX
+ βFX
〈1
and α Sα FX + βSβFX 〈1 .
The estimation of the conditional variances and covariances allows computation of
optimal weights of a stock-forex diversified portfolio, as well as optimal hedge ratios. We
note that because normality condition is often rejected for economic and financial series,
we follow Ling and McAleer [2003], and use the quasi-maximum likelihood estimation
(QMLE) method to estimate the parameters of the model.

Descriptive Statistics and Empirical Results
Sources of Data and Descriptive Statistics
Our sample data are monthly return indices for eight national MENA stock markets
(namely, Bahrain, Egypt, Kuwait, Morocco, the Kingdom of Saudi Arabia, Oman, Qatar
and the United Arab Emirates) and the Eurodollar exchange rate series. The sample period
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is February 26, 1999 to June 30, 2014. Stock market data were sourced from MSCI, and
Eurodollar data from the European Central Bank, ECB, website.
We use monthly data for several reasons. First, monthly data allows a focus on strategic
long term dealing, while weekly and daily data are best suited for short-term/medium
tactical dealing. Second, potential biases arising from the bid-ask bounce, non-synchronous
trading days, days of the week, weekend effects, and 5 or 7 days a week are avoided with
monthly data. Third, the chosen sample period encompasses global recessions and special
events, several sub-periods of economic growth and, of course, the recent global financial
crisis, which marks an observable separate dynamic pattern since 2007. Stock and forex
returns are computed by taking the natural logarithm of the ratio of two consecutive prices.
Table 1 reports the descriptive statistics of monthly returns. We note that they are similar to the findings of previous studies. First, market returns show a significant departure
from the normality hypothesis according to the Jarque – Bera test. Second, the analysis
of stationarity, using the adf unit root test, shows clearly that the distribution of market
returns is stationary at the 1% level, since the calculated ADF values are strictly below
the critical threshold. The correlation structure of our monthly return series is examined
using the Ljung – Box autocorrelation test of lags orders between 6 and 12. Results suggest that stock returns are relatively not auto correlated. Finally, the Engle’s [1982] test for
conditional heteroscedasticity rejects the null hypothesis of no ARCH effects for monthly
returns, which lends support to use of the GARCH specification.

Stock Markets and Forex in MENA Countries
MENA markets share some common characteristics that are useful to explore. They
have made progress in liberalizing trade, opening financial systems, and adopting market-based financial systems. Indeed, capital markets of this region are focused on establishing financial centers and diversifying financial instruments in their respective markets.
However, some heterogeneity deserves to be noted – such as age and size of some markets
relative to others, the level of retail investment and the domination of a few sectors. Table
2, displays some of these keys features.

Return Dynamics and Volatility Transmissions: Results and Discussion
The empirical analysis is conducted on eight return indices and seven bivariate VARGARCH models (systems). Each system consists of stock versus forex market return
indices. We then present and discuss the results.
The interdependencies and volatility spillovers between pairs of markets are summarized
in tables 3 to 5 for the three VAR-GARCH class models. The computed CCC between
stock and forex markets are low and significantly positive, except for Kuwait and Saudi
Arabia. It ranges between 30.23% for Morocco and 15.74% for Egypt. The low correlations
suggest factual and mutual interdependence between markets but allow for diversification
benefits as well as hedging strategies. We remember here that since Grubel [1968], Levy
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and Sarnat [1970] diversification benefits and Solnik [1974] international diversification
benefits are sourced from low correlations between assets composing a given portfolio.
From the mean equation, we observe that stock returns depend on their own one
period lagged return, with the exception for Bahrain, Saudi Arabia, Qatar and UAE. By
contrast, forex market return indices are independent from their own past except for
KSA. Notably, one lagged stock market return significantly affects all current forex market returns, except for Morocco, Qatar and UAE. This result supports the stock oriented
approach of Branson et al. [1977]. In the opposite direction, only Kuwait’s lagged forex
market did not affect current stock market returns, contrary to the flow oriented model
of Dornbusch and Fisher [1980]. This suggests about the evidence of short-term predictability. These findings corroborate recent studies [Shambora and Rossiter, 2007; Elder and
Serletis, 2008; Arouri et al., 2011b].
On the subject of the conditional variance equation, common patterns are observed
for both stock and forex markets. In fact, arch and garch coefficients are significant for
a number of cases. The current conditional volatility of stock markets is significantly
affected by both the own market past volatility and the one lagged volatility of forex markets of Morocco and only stock market conditional variance of Oman. However, the forex
market does significantly help predict current conditional volatility, especially in the case
of KSA, Kuwait, Oman, Qatar and the UAE.
ARCH terms exhibit relatively more suitable patterns and prove that current conditional volatility depends on own past market shocks, except for Bahrain and Kuwait.
We state that past own market impulses and bidirectional shocks are leading volatility
spillovers between stock and forex markets, and help predict future pricing behaviors.
Compared to GARCH terms, arch coefficients are relatively small, which allows the
inference that conditional volatility does not react simultaneously to impulses on own
market and bidirectional shocks. They are instead more likely to progress steadily over
time regarding the substantial effects of past volatility, as indicated by the large values of
GARCH terms. We state that the current findings seem plausible, and corroborate recent
empirical investigations focusing on various interdependences such as oil versus stock
sectors, and stock versus commodities markets. We cite, inter alia, Arouri et al. [2011ab,
2012], Chang et al. [2011], Mensi et al. [2013, 2014].
Results of diagnostic tests based on standardized residuals are shown in each estimation table. We find that departures from normality and autocorrelation are reduced
to a greater extent than those presented in Table 1 (statistical properties of return series).
More prominently, standardized residuals do not exhibit remaining arch effects. Therefore,
the bivariate VAR(1)–GARCH(1,1) model better captures the bidirectional dynamics
between stock and forex markets.
For the DCC model, interpretation of the conditional mean equation makes it possible to confirm the results obtained from the CCC specification model with slightly
superior effect regarding significant coefficient values. Indeed, return dynamics of forex
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significantly affect stock market returns, except for Kuwait, and corroborate the flow oriented approach. This may be explained by the exchange rate regime of the Kuwaiti Dinar
(kwd), compared to the other cases. Reciprocally, stock market return indices have an
effect on forex markets, except for Morocco, Qatar and the UAE.
On the subject of the conditional variance equation, we observe that in contrast to the
CCC, the DCC specification shows a significant effect of past forex volatility on current
stock market volatility, especially for Oman. The effect of stock market conditional volatility is persistent on the Bahraini, Saudi and Qatari stock markets, while for the forex
market is persistent only in GCC countries. The results seem to be plausible insofar as
GCC countries are providers of oil denominated in US dollars, constitute a large portion
of overall international trade, and accumulate official foreign exchange reserves in such
major global currencies as dollars, Euros, Pounds, and Yen. Looking at the total volume
of public financial assets (including official reserves in addition to assets held by public
investment vehicles), the GCC states presently hold an estimated USD 1.8 tr, of which
Saudi Arabia and the United Arab Emirates hold together almost 75 percent. These assets
amount to USD 45,000 per inhabitant, which, according to OPEC, IMF, OECD, exceeds
for example, the per capita public wealth of China by a factor of 15.
Looking at the mean equations on the estimates of the VAR-BEKK-GARCH class
models (Table 5), we observe that current stock returns depend significantly on own
market one month lagged return in Kuwait, KSA, Morocco and Qatar, and on one period
lagged forex returns for all countries. This result evidences the short-term predictability
in some stock price changes over time. Regarding cross-markets mean interdependencies,
the results were mixed, confirm the weak-form of informational efficiency, but help predict
the trend of stock market pricing behavior. This observation corroborates the observations
Mensi et al. [2014] using the DCC-GARCH and BEKK-GARCH class model for dynamic
spillovers between international commodities markets.
Regarding the conditional variance equation, the current conditional volatility of
the stock and forex markets is closely associated with own market past shocks (a11 and
a22) for all countries and past conditional volatility (b11 and b22) for all countries except
Kuwait. For spillover mechanisms, cross-markets shock effects (a12, a21) are found for stock
markets that significantly affect forex in Egypt, Morocco, and Oman (a12) and for foreign
exchange market shocks that affect stock market current pricing on Morocco, Oman and
Qatar (a21). Stock-forex shocks are therefore perfectly interdependent in Egypt, Morocco
and Oman. Morocco has a unique pattern regarding the own market and bilateral effects
between stock and forex shocks. The conditional volatility of Kuwaiti, Moroccan, and the
Qatari forex markets affect current stock market pricing volatility (b21). Reciprocally, stock
market conditional volatility does not affect forex markets except for Saudi and Omani
forex markets (b12).
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At the same, own market conditional variances are still influencing both stock and
forex markets in Bahrain, Egypt, Saudi Arabia, Qatar, and the UAE (b11) and for Morocco,
Saudi Arabia, Oman, Qatar and the UAE (b22).
Figure 1 displays the dynamics of conditional correlations obtained from the DCCGARCH and BEKK-GARCH class models. The conditional correlations are time-varying
and marked by common blips. Significant fluctuations reached their highest level during
the recent global financial crisis, peaking in, 2010 Q2 and 2011 Q3. Dips were also observed
in 2003 Q2 (Iraq war) Q3, 2008 Q4 (Subprime crisis), and 2012 Q2 (the recent global
recession). At the same, the BEKK-GARCH specification exhibit a continuous evolving
over time with rising and falling periods.
The observed irregularity in some relationships can be explained by the special features
of a number of markets, their microstructure, efficiency, and – especially – their exchange
rate regimes, as well as the baskets of currencies that they are pegged to. For comparison,
although both the DCC and BEKK estimates evolve similarly, the magnitude of the DCC
dynamics is slightly different than observed from the BEKK specification. This finding
confirms those obtained by recent empirical studies, such as Schmidbauer and Rösch
[2012] and Mensi et al. [2014], which analyzed the effect of opec news announcements
on energy-market volatility and dynamic spillovers.

Implications for Portfolio Management: Asset Allocation and Hedging
The estimation results have managerial implications for international investors. We
compute optimal portfolio weights and hedge ratios and seek to appraise a diversification
strategy using hedging efficiency statistics.

Optimal Portfolio Weights
According to Kroner and Ng [1998], the optimal weights of holding stock market
indices and the forex are given by:
,stock
w forex
=
t

h

,stock
− h forex
h stock
t
t
forex ,stock
− 2h t
+ h stock
t

forex
t

⎧
0
⎪ forex ,stock
forex ,stock
wt
= ⎨w t
⎪
1
⎩

if

,stock
w forex
〈0
t

,stock
if 0 ≤ w forex
≤1
t

if

(Eq. 14)

(Eq. 15)

,stock
〉1
w forex
t

,stock
Where, w forex
denotes the weight of the forex market index in the one-dollar portfolio
t
of two assets at time t. h stock
and h forex
refer to conditional variances of stock market return
t
t
,stock
indices and the forex return index respectively. The term h forex
is the conditional covart
iance between the stock and forex markets at time t. The weight of the stock market in the
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,stock
considered portfolio is obtained by computing the ( 1− w forex
). Statistics for portfolio
t
weights are computed from fitting the cited three VAR(1)–GARCH(1,1) class models.

Hedging Strategy
Portfolio design might be likened to an early hedging strategy against adverse progress
of asset prices. A timely strategy is also available for investors to the extent that they can
decide on optimal portfolio hedge ratios. In that framework, the hedging question consists of identifying how much a one dollar long position (buy) in a stock market should
be hedged by a short position (sell) in βt dollar in a forex market. We follow Kroner and
Sultan [1993] and use the hedge ratio that takes the following form:

βt =

,stock
h forex
t
h stock
t

(Eq. 16)

Table 6 summarizes the statistics of portfolio designs for three competing specifications of the VAR-GARCH class model. As shown in table 6, hedge ratios are typically low,
which suggests that hedging efficiency involving stock and forex markets is quite good,
and that incorporating foreign exchange in a diversified portfolio of stocks increases
risk-adjusted performance.
Optimal weights in hedged portfolios vary substantially across stock and forex, but
differ slightly across the used class models. These results corroborate those obtained by
recent empirical studies, such as Arouri et al. [2011b]. The values of wt range between
0,85 for the UAE in VAR-BEKK-GARCH model, and 0,98 for Egypt in the VAR-DCCGARCH class model.
On the whole, we observe that to maximize the risk-adjusted return of the same
one-dollar stock-forex portfolio, international investors should hold, on average, fewer
financial assets (i.e., stock) with a mean value of wt = 91%. When hedging with a forex
market, he should overweight financial assets on the Moroccan market (wt = 94%) but
underweight on the Omani market (wt = 88%). This finding suggests that forex provides
a substantial alternative way to attain higher benefits, as well as hedging one’s position.
For the the three class models we obtained equivalent findings, with relatively smaller
values for BEKK specification. These results confirm those obtained by major recent
investigations, such as that of Arouri et al. [2011b].
As for hedge ratios, we find that they vary between markets, but only slightly between
the three competing class models. Average values ranged between 0.01 for Kuwait using
VAR-CCC-GARCH, and 0.14 for Morocco using VAR-DCC-GARCH model. The greatest values of βt were found for Morocco (ranging between 12.46% and 13.63%), and the
smallest values were observed for Kuwait (ranging between 1% and 8.62%).
These results make it possible to deduce that the forex market is overweighted for
either portfolio design or hedging strategies. The VAR-DCC-GARCH class models

86

Mongi Arfaoui, Aymen Ben Rejeb

overweighted forex assets to build or hedge positions on the international portfolio.
We assume that the current findings offer several insights for short hedgers. Low ratios
suggest that portfolio investment risk can be hedged by taking a short position on stock
markets. For instance, the largest ratio, 0.1363, is for Morocco from the DCC-GARCH
model, meaning that one-dollar long (buy) in the forex market index should be shorted
(sell) by 13.63 cents of stock index.

Diversification and Hedging Efficiency
As previously stated, we draw on estimated optimal parameters (weights and hedging ratios) to manage and to simulate global portfolio diversification and to learn about
hedging efficiency. We use the estimates of three VAR-GARCH class models to conceive
three portfolios: a t full-stocks portfolio (PF1); a stock-forex weighted portfolio (PF2);
and a full-forex portfolio (PF3). We then test the contribution of a weighted stock-forex
portfolio to the unhedged stock portfolios (PF1 and PF3).
As a decision rule, we controlled for the efficiency of the diversification strategy by
comparing the realized risk and return characteristics of the considered portfolios. We
made use of the realized hedging errors of (Ku et al., 2007) which is presented as follows:

HE =

var unhedg − var hedg
var unhedg

(Eq. 17)

Where, varunhedg and varhedg denotes the variances of the unhedged and hedged portfolios,
respectively. A higher value of HE ratio represents a better hedging efficiency in terms of
the portfolio’s variance reduction, and the associated investment method is then considered a successful hedging strategy.
Table 7 presents summary statistics of the diversification strategy of weighted portfolios,
as well as values of the hedging efficiency ratio. We consider the non-diversified portfolios and incorporate forex assets to implement the diversification strategy and assess the
reward-to-risk and the hedging efficiency for each portfolio. The results show that adding
forex assets to the diversified portfolios lessens its variance and improves the risk-adjusted
return ratio. More importantly, this holds for all countries under all considered models.
From the perspective of return, the full stocks unhedged portfolio provides the best
risk-adjusted return ratios in five out of eight pairs of stock-forex portfolios. From the
perspective of variance, our findings show that hedging strategies involving stock and
forex markets reduce portfolio variance. Variance reduction ranges from 67.1 percent
(Kuwait in the BEKK specification) to 93.8 percent (Qatar in the BEKK specification).
The variance reduction is significantly different between countries, but remains relatively stable across the three VAR-GARCH class models. Portfolio variance is reduced,
or hedging efficiency is greater, when the BEKK-GARCH and DCC-GARCH models
are used. However, we state that the BEKK-GARCH is the best one. Chang et al. [2011],
Arouri et al. [2011] reach the same finding regarding the superior ability of bivariate
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diagonal BEKK-GARCH over the DCC-GARCH and CCC-GARCH when examining
optimal hedging efficiency between crude oil spot and futures markets and between oil
prices and stock sector returns, respectively. We observe here that the current findings
are plausible, economically interpretable, and useful for portfolio management, as well
as for governmental policy making.

Conclusion
The relationship between stock and forex markets is of fundamental importance for
various investment or managerial decisions. Currency is often built-in as an asset in an
internationally diversified portfolio. In the framework of the Mean-Variance approach,
the variance of a diversified portfolio is determined by the correlation between the incorporated assets.
The aim of this article was to study the interdependence between stock and forex using
the recent VAR-GARCH approach of McAleer [2003] and reveal interesting in portfolio
management implications. We studied the conditional correlations between markets
and were able to reach conclusions about portfolio designs and hedging efficiency. Our
estimates from three specifications; namely the VAR-CCC-GARCH model of Bollerslev
[1990], the VAR-BEKK-GARCH model of Engle and Kroner [1995], and the VAR-DCCGARCH model of Engle [2002] confirm the bidirectional interdependence between stock
and forex markets and support both the stock oriented approach of Branson et al. [1977]
and flow oriented approach of Dornbusch and Fisher [1980] in observing that the effect of
stock market’s volatility is persistent on all markets, while forex market volatility is solely
persistent in gcc countries. We note that the forex market is overweighted for either portfolio designs or for hedging strategies. This positions forex markets as a mean to improve
risk-adjusted performance and hedging efficiency. More importantly, this observation
holds for all countries under our analysis and considered models.
An optimally hedged stock-forex portfolio outperforms full stock and full forex non-diversified portfolios and, additionally, the VAR-BEKK-GARCH specification is superior,
followed by the VAR-DCC-GARCH specification. These findings align with recent, similar
studies and has practical utility for portfolio managers and governmental policy makers.
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Statistics
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34.069+++

16.336
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2.141++
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Notes: The table presents basic statistics of monthly returns. Columns 1 to 5 are reserved to the mean (%), the standard deviation (%), the skewness, the kurtosis and the Jarque
and Bera normality test statistics. Q (6) and Q (12) are statistics of the Ljung-Box autocorrelation test applied to returns with lags between 6 and 12. ARCH (6) and ARCH
(12) are the statistics of the conditional heteroskedasticity test proposed by Engle (1982), using the residuals of the AR (1) model. ADF is the statistics of the ADF unit root
test proposed by Dickey and Fuller (1981). The ADF test is conducted without time trend or constant. +, ++ and +++ denote that the null hypothesis of tests (no-autocorrelation,
normality, no-stationarity and homogeneity) are rejected at, respectively, 5% and 1% levels.
S o u r c e : own elaboration.
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1,5%

1.01

Share turnover velocity

Weight in AMF index

Until march 1975, Quatar Riyal replaces Quatar/Dubai Riyal. And then officially pegged to the IMF’s SDR.

De facto peg to the US dollar.

Since January 1990, officially Peg to US dollar.

Qatar

S. Arabia

U. A. Emirates

S o u r c e : Information sourced from the Arab Monetary Fund (AMF) and World Federation of Exchanges (WFE). December 2014.

Official peg to the US dollar since January 2002.
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pegged to an undisclosed basket of currencies.
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Panel B. Forex Arrangements
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Panel A. Stock markets

TABLE 2. MENA stock exchanges and forex markets
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Forex
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S o u r c e : own elaboration.
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TABLE 3. Estimation of VAR-CCC-GARCH model
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Constant

Stock {1}

Forex {1}

0.6841*** (0.0000)

0.8230*** (0.0004)

–0.3631 (0.7743)

0.0158 (0.8657)

0.3820 (0.2101)

A (2,2)

B (1,1)

B (1,2)

B (2,1)

B (2,2)

20.0621 (0.0659)

11.5907 (0.4791)

10.1747 (0.6006)

5.8007 (0.9258)

McLeod-Li1 (12)

McLeod-Li2 (12)

McLeod-Li12 (12)

McLeod-Li22 (12)

S o u r c e : own elaboration.

144

16.5943 (0.1655)

LB2 Q (12)

Usable Obs.

12.1756 (0.4317)

10.9018

LB1 Q (12)

AIC

–767.9282

0.0309 (0.5943)

A (2,1)

Log-likelihood

0.2565* (0.0992)

–0.0400 (0.9013)

3.3758 (0.3321)

C (2,2)

A (1,2)

2.0271 (0.6568)

C (2,1)

A (1,1)

1.0833 (0.1445)

C (1,1)

Panel B: Conditional variance equation

0.3486 (0.1175)

Constant

Panel A: Conditional mean equation

Bahrain

184

8.5989 (0.7367)

15.3474 (0.2230)

13.1086 (0.3612)

15.8440 (0.1985)

10.2249 (0.5962)

7.2659 (0.8395)

11.7253

–1061.7300

0.6683 (0.1519)

–0.0421 (0.5098)

–0.5027 (0.8362)

0.9331*** (0.0021)

0.3324** (0.0106)

0.0480 (0.1349)

1.0921* (0.0460)

0.1968 (0.1617)

0.1642** (0.0215)

5.1875 (0.1974)

0.6327 (0.7633)

0.1291 (0.6642)

0.2093** (0.0117)

0.5795 (0.4090)

0.2599*** (0.0016)

0.0326 (0.1254)

0.0975 (0.5878)

Egypt

144

3.3331 (0.9927)

17.1087 (0.1456)

5.2598 (0.9487)

22.6780 (0.0306)

10.2097 (0.5976)

9.4568 (0.6635)

10.8388

–763.3982

0.0492 (0.8323)

–0.2667* (0.0544)

2.0424 (0.2127)

0.4198 (0.2247)

0.5371*** (0.0002)

0.0673 (0.1903)

0.3211 (0.3544)

0.0924 (0.6603)

–0.0161** (0.0396)

–1.9585 (0.6569)

1.2479 (0.1328)

–0.1351 (0.5814)

0.1589* (0.0795)

0.7568* (0.0946)

0.2281** (0.0185)

0.0970*** (0.0030)

0.1344 (0.4954)

Kuwait

TABLE 5. Estimation of VAR-BEKK-GARCH model

144

2.4799 (0.9982)

13.4152 (0.3396)

4.8905 (0.9615)

24.6051 (0.0168)

5.1607 (0.9524)

11.8644 (0.4566)

11.3145

–797.6446

0.7604*** (0.0000)

–0.0866 (0.1399)

–1.2894*** (0.0017)

–0.4159 (0.3200)

0.5557*** (0.0000)

0.0311 (0.3176)

0.6505 (0.1298)

0.2723* (0.0624)

0.2711** (0.0231)

0.6882 (0.5775)

1.7936*** (0.0001)

0.2897 (0.2585)

0.1447 (0.1091)

1.5624** (0.0037)

0.2295** (0.0177)

0.4146* (0.0880)

0.2222 (0.2784)

KSA

184

4.1367 (0.9808)

6.3985 (0.8947)

11.7388 (0.4669)

5.1907 (0.9513)

11.0309 (0.5263)

8.1319 (0.7747)

10.6560

–963.3516

0.6291* (0.0546)

0.2931** (0.0114)

0.5178 (0.4901)

–0.1649 (0.6045)

–0.0500 (0.5995)

–0.2610 (0.0000)

0.9741*** (0.0002)

0.4690*** (0.0001)

0.4028** (0.0194)

–3.1140 (0.6290)

0.9041 (0.3694)

0.1270 (0.5284)

0.0227 (0.7458)

0.1885** (0.0125)

0.2522*** (0.0025)

0.1421*** (0.0005)

0.1812 (0.2631)

Morocco

144

9.5855 (0.6523)

23.6482 (0.0227)

21.3676 (0.0452)

27.0981 (0.0075)

27.7195 (0.0061)

12..0358 (0.4428)

10.7481

–756.8657

0.6924*** (0.0005)

–0.0585 (0.5362)

–1.3841*** (0.0034)

–0.2031 (0.4765)

0.2862*** (0.0029)

0.1909** (0.0116)

1.1305*** (0.0001)

–0.1327 (0.5062)

0.0863 (0.1684)

0.4427 (0.6796)

1.9334*** (0.0000)

0.1874 (0.4787)

0.1665* (0.0951)

0.4199 (0.4146)

0.2167** (0.0145)

0.0303 (0.4629)

0.2353 (0.2317)

Oman

144

4.9006 (0.9612)

15.5248 (0.2131)

9.6769 (0.6443)

26.5418 (0.0090)

8.5481 (0.7410)

9.2216 (0.6839)

11.4727

–809.0373

0.8722*** (0.0000)

–0.0710* (0.0575)

–0.1077 (0.2421)

0.9434*** (0.0000)

0.5685*** (0.0000)

0.0377** (0.0199)

–0.2685 (0.2014)

0.1813* (0.0569)

–0.3930* (0.0742)

0.5563 (0.4439)

0.5474 (0.2447)

0.3105 (0.1525)

0.0093* (0.0930)

1.0297** (0.0491)

0.2897*** (0.0042)

0.0072* (0.0787)

0.2327 (0.2271)

Qatar

144

5.1044 (0.9544)

17.2415 (0.1407)

7.0676 (0.8531)

18.6812 (0.0965)

17.0558 (0.1475)

7.1182 (0.8497)

10.6806

–965.6217

0.8916*** (0.0000)

–0.0131 (0.7203)

–0.3326 (0.2685)

0.8162*** (0.0038)

0.4003*** (0.0008)

0.0431 (0.3018)

0.1854 (0.3803)

0.2035* (0.0557)

0.0494* (0.0840)

1.1802 (0.1477)

1.2382 (0.1894)

0.2652 (0.1031)

0.2053** (0.0484)

0.0832 (0.9834)

0.2410*** (0.0062)

0.0338 (0.2902)

0.1451 (0.4354)

UAE
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TABLE 6. Summary statistics for optimal weights and hedge ratios
Portfolio

Weights & hedge
ratios

VAR-CCC-GARCH

VAR-DCC-GARCH

VAR-BEKK-GARCH

ωt

0.9167

0.9332

0.8977

βt

0.0906

0.1074

0.0778

ωt

0.9662

0.9753

0.9651

βt

0.0797

0.0582

0.0420

ωt

0.8706

0.9238

0.8619

βt

0.0095

0.0862

0.0370

ωt

0.9444

0.9308

0.9409

Bahrain/forex
Egypt/forex
Kuwait/forex
Morocco/forex
KSA/forex
Oman/forex
Qatar/forex
UAE/forex

βt

0.1246

0.1363

0.1291

ωt

0.8873

0.9099

0.9093

βt

0.0176

0.0548

0.0621

ωt

0.8672

0.8881

0.8749

βt

0.0627

0.1051

0.0607

ωt

0.8959

0.9118

0.8865

βt

0.0583

0.0823

0.0737

ωt

0.8627

0.8912

0.8473

βt

0.0818

0.1098

0.0618

Notes: The data are summary statistics for the average values of optimal weights (wt) and hedge ratios (βt) for a stock-forex
portfolio using conditional variance and covariance estimated from three competitive volatility spillover models for a bivariate
specification.
S o u r c e : own elaboration.

TABLE 7. Diversification and hedging efficiency
Mean

Std.
Dev.

Riskadjusted
return
(x100)

HE

Mean

Bahrain/Forex

Std.
Dev.

Riskadjusted
return
(x100)

HE

Morocco/Forex

PF1.

–0.0968

6.4392

–1.5033

–

0.3970

5.8430

6.7945

–

PF2. VAR-CCC-GARCH

0.0937

2.5600

3.6591

0.8419

0.1269

2.5761

4.9261

0.806

PF2. VAR-DCC-GARCH

0.0971

2.5094

3.8701

0.8481

0.1308

2.4798

5.2742

0.820

PF2. VAR-BEKK-GARCH

0.0114

1.9758

0.5747

0.9058

0.1279

2.9742

4.3003

0.741

PF3.

0.1110

2.6040

4.2627

–

0.1110

2.6040

4.2627

–

PF1.

0.5600

9.2980

6.0228

–

0.5850

5.9930

9.7614

–

PF2. VAR-CCC-GARCH

0.1262

2.5842

4.8827

0.9228

0.1739

2.5192

6.9048

0.823

Egypt/Forex

Oman/Forex
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PF2. VAR-DCC-GARCH

0.1221

2.5953

4.7043

0.9221

0.1640

2.5022

6.5559

0.826

PF2. VAR-BEKK-GARCH

0.1267

2.5168

5.0330

0.9267

0.1743

4.2850

3.9743

0.489

PF3.

0.1110

2.6040

4.2627

–

0.1110

2.6040

4.2627

–

Kuwait/Forex

Qatar/Forex

PF1.

0.3630

6.2890

5.7720

–

1.0603

9.8066

10.8121

–

PF2. VAR-CCC-GARCH

0.1436

2.4271

5.9168

0.851

0.2098

2.6920

7.7942

0.925

PF2. VAR-DCC-GARCH

0.1302

2.5198

5.1671

0.839

0.1947

2.6870

7.2471

0.925

PF2. VAR-BEKK-GARCH

0.1458

3.6092

4.0397

0.671

0.2187

2.4409

8.9617

0.938

PF3.

0.1110

2.6040

4.2627

–

0.1110

2.6040

4.2627

–

PF1.

0.8280

8.4864

9.7568

–

0.3810

6.1180

6.2275

–

PF2. VAR-CCC-GARCH

0.1918

4.3047

4.4557

0.743

0.1481

2.5324

5.8471

0.829

KSA/Forex

UAE/Forex

PF2. VAR-DCC-GARCH

0.1756

4.5199

3.8851

0.716

0.1404

2.4962

5.6236

0.834

PF2. VAR-BEKK-GARCH

0.1760

3.2413

5.4309

0.854

0.1502

2.0331

7.4875

0.890

PF3.

0.1110

2.6040

4.2627

–

0.1110

2.6040

4.2627

–

S o u r c e : own elaboration.

FIGURE 1. Correlation between FOREX and MENA stock markets with different
estimated models
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Correlation between FOREX AND MOROCCO (VAR-DCC-GARCH)
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Correlation between FOREX AND KSA (VAR-DCC-GARCH)
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Correlation between FOREX AND KUWAIT(VAR-DCC-GARCH)
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Correlation between FOREX AND QATAR (VAR-DCC-GARCH)
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Notes
1
2
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Abstract
This paper explores the influence of the quality of a host country’s institutional environment on outflows from that country of foreign direct investment. The main finding
of this paper is that such quality does play an important role, particularly with respect
to governance quality and political stability. This implies that better institutional conditions may reduce undesirable outflows of capital, and the quality of those institutions may
impact FDI effectiveness in host countries.
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economies, business environment
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Introduction
Numerous countries have introduced elaborate measures to attract foreign direct
investment (FDI). This form of capital inflow adds new jobs and modern technology. FDI
inflows are, however, only one side of capital movement. Less highlighted are outflows
of FDI and, more generally, changes in foreign investment patterns associated with the
increase of investors from less advanced economies.
Interestingly, a commonly accepted characteristic of developing countries is that the
pace of GDP growth exceeds average values for the world economy. Fast rising economies
should be perfect locations for investing, and developing businesses. Recently, however,
vast streams of capital have flowed out of these economies. A possible reason of this
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phenomenon is that emerging countries produce many new enterprises that start operations abroad in the form of FDI, consistent with the current trend of more multinational
corporations from emerging countries expanding abroad.
Keeping in mind government efforts to promote foreign investment, the following
question emerges: should the authorities formulate policies regarding outward FDI? Indeed,
some countries, such as China, support the expansion of home country multinational
corporations (MNC) and, therefore, outward FDI. Even in the presence of “going global”
policies, however, many countries put curbs on free transfers of capital, for example, if it
is not in accordance with nationally approved industry patterns. The prevalent approach,
especially for developing economies, is restrictions on capital flows. Opening capital
accounts may lead to a deformation of the investment positions of many less advanced
economies, as these countries are commonly as recipients of short-term capital, while
local capital outflows may take the form of long-term investments abroad.
Outward FDI institutions may play a significant role here because they are understood
as “the rules of the game” in developing societies [North, 1990]. These rules can take the
form of political, economic, or societal constraints that improve or frustrate cooperation
between elements in an economy.
More specifically, a country’s institutional environment may impact Outward FDI
in two primary ways. First, and most intuitive, is that high quality of governance boosts
domestic enterprises by offering favourable conditions for business, allowing business entities to become both strong and competitive, which are prerequisite for foreign expansion.
Second, high quality institutions in a home economy should facilitate closing deals
with a host country’s administration. Currently, many large scale international mergers and
acquisitions are scrutinized by foreign governments. For instance, the Chinese telecommunication corporations Huawei and ZTE were unable to acquire American companies
because the issue of national security was raised by the host country’s lawmakers. Huawei
faced similar problems in bidding on a Canadian computer network. These obstacles
could be mitigated if the acquirers were operating in a more transparent (and reliable)
institutional environment. In this way the quality of a home country institutions may
significantly influence development opportunities of its multinationals abroad.
On the other hand, institutions may propel or even force the outflow of capital from
particular locations. Poor institutions may induce home country capital to look for better
and safer conditions in a host country. In this case, the low quality of institutions in the
home country will be positively correlated with high level of outflows.
An important element here is the diversification of risk. Corporations headquartered
in a risky location will consider opportunities to transfer some of its assets abroad. The
indispensable condition for such outflows is at a moderate level of liberalisation with
respect to international capital flows. In many cases, countries with poor institutions
block flows to diminish the risk of capital flight.
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The risk of expropriation (or expectation of unlawful acts by the authorities) may also
encourage firms to relocate some of their assets abroad, as may tax competition between
countries. Outflows of capital from Poland present a good illustration. In 2011, the major
recipients of Polish FDI were Luxemburg and Cyprus [National Bank of Poland, 2012],
which accounted for a bulk of the outflows. These countries were also important direct
investors in Poland. The observation of the flows of FDI, however, may not be sufficient
to explain possible round tripping. Ju and Wei [2007], in their theoretical model, propose
enhancing FDI analysis by introducing financial capital, as these two flows are highly
interrelated.
The main goal of this paper is to investigate the relationship between the outflow of
capital in the form of foreign direct investment and the quality of institutions in the home
countries. The study was conducted using 125 economies across seven regions. This large
sample permits conclusions to be drawn pertaining to the world economy.
The paper aims at contributing to the literature in two ways. First, by developing
empirical evidence on the influence of institutions on FDI flows. Two layers of institutional environment are identified in this paper. Besides the political layer, the institutions
directly associated with doing business were scrutinized based on data measured by two
separate organizations.
Second, by developing empirical evidence on the factors attracting foreign investors
to a particular country. This issue has been frequently analysed, and this paper contributes
to that ongoing analysis in the context of institutions and OFDI.
The remainder of the paper is organized as follows. The next section reviews previous
scholarly contributions on the relationship between institutions and FDI; next general trends
in FDI outflow in the world economy are outlined; later the relevant econometric strategies
are presented; they are followed by the results of the analysis and concluding remarks.

Previous Empirical Contributions
The literature regarding various determinants of FDI is very rich, but strongly skewed
towards analyzing inflowing FDI, whilst OFDI is relatively neglected. Although inward FDI
is important to host economies, looking at only one side of FDI flows may give a biased
picture. Moreover, without knowing the determinants of outflows, it is difficult to assess
the real determinants of inflows.
The new approach to OFDI is also suggested by changing conditions in the world
economy, which include rising flows of capital from less advanced economies. Even
though developed economies are still dominant, the dynamics of changes is irresistible.
As the country pattern of OFDI changes, the reasons for this outflow may also alter. In the
past, OFDI originated in countries of top quality institutions. Nowadays, countries with
very diversified institutional environments have joined the list of major foreign investors.
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According to Dunning [1998], the four basic motives of foreign expansion are: seeking
markets, seeking resources, seeking efficiency, and seeking strategic assets. We could also
describe them as proactive factors. However, recent evidence confirms that corporations
are not only motivated by further development, but also by political or security reasons
in a country of origin. Indeed, an analysis of home country conditions for business development may be very useful in understanding motivations for foreign expansion.
Difficult conditions in a home economy may actually force local firms to invest
abroad, such as in the Russian Federation or Turkey, where inhospitable conditions for
new entrants pushed domestic companies to escape abroad [Goldstein, 2009, p. 82].
Moreover, many established Russian banks and corporations transfer some assets
abroad to protect them from the possible consequences of financial crises in their home
economy [OECD 2011].
Empirical evidence regarding the role of institutions and FDI is also skewed. Most
works focus on the institutional environment in a host country. One attempt to analyze
the impact of home country institutions on FDI was conducted by Globerman and Shapiro
[2002], who focused on outward and inward FDI, concluding that the improved institutions positively influenced both type of flows. The case of industrialized countries facing
increased outward FDI due to unfavourable institutional conditions was conceptualized
by Witt and Lewin [2007]. These authors argued that home country restrictions may lead
firms to escape abroad.
The scarcity of theoretical and empirical works on how institutions influence OFDI
requires us to devise an ad-hoc specification for the econometric model used in this paper
on the basis of evidence on inflows of FDI. Although previous contributions dealt with
inward FDI, they also provide a partial framework for analyzing outflows. In this context,
the positive effect of better host country institutions was confirmed by Mishra and Daly
[2007]. Their study investigated the impact of institutions on OFDI from OECD countries. However, institution quality was analyzed with respect to host countries. Several
prior works focused only on one aspect of the institutional environment (e.g., Habib and
Zurawicki [2002] confirmed negative impact of corruption on inflows of FDI).
The impact of the quality of institutions has been shown to be an important determinant of FDI inflows independently of the level of GDP per capita, which is a universal
measure of country development [Bénassy-Quér, Coupet, Mayer, 2007]. In the light of
their findings, the improvement of institutions may itself attract more foreign capital
in the form of FDI.
The positive influence of government stability, law and order was confirmed in at
study of 83 developing countries by Busse and Hefeker [2007]. Their econometric analysis
yielded important conclusions, though only few institutional indicators were confirmed
as being statistically significant.
More specifically, democratic governance attracted significantly more capital than authoritarian regimes, when controlling for economic conditions [Jensen, 2003]. Furthermore,
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protecting individual freedom and defending the rights of citizens may also attract more
capital from abroad [Harms, Ursprung, 2002].
The quality of institutions in a host country is not equally important for each sector
of an economy. Manufacturing and services are more dependent on good quality of institutions than are other primary sectors [Ali, Fiess, MacDonald, 2010]. The international
business literature also provides evidence that institutional forces influence foreign entry
mode choices [Yiu, Makino, 2002].
This literature review confirms the positive impact of better quality institutions on
attracting FDI. At the same time, the conclusions for OFDI are more ambiguous. This
demonstrates the need for further research on the issue. Using a wide sample over the
long time period employing various econometric techniques may lead to meaningful
results. The author focuses on universal measures in order to increase the applicability
of these findings.

Stylized Facts
This part of the paper is devoted to presenting general trends in OFDI in the world
economy, which over the past 15 years experienced severe economic turmoil and reconfiguration. These findings are also useful in designing the econometric strategy of this work.
FIGURE 1. Average value of outward stock of FDI/capita (in USD)
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Note: population consists of 125 economies.
S o u r c e : own calculation based on UNCTADstat data, http://unctadstat.unctad.org/wds/ReportFolders/reportFolders.
aspx?sRF_ActivePath=P,5,27&sRF_Expanded=,P,5,27, accessed: 2013–07–01.
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During the period of years 1996–2010 the average value of stock of OFDI per capita
was growing significantly (Figure 1). In spite of the economic crisis of recent years, that
trend has continued. Biennial results indicate the increasing importance of locating assets
abroad. It is important to mention here that part of this growth may be explained by
changes in the valuation of foreign assets or reinvestment of profits.
When analyzing the regional pattern of outward FDI stocks, there is a high disproportionality between particular regions (Figure 2). The dominance of North America
and Europe has been even more evident in recent years. In the beginning of the analyzed
period differences between regions were less stark, but subsequent years brought significant
changes. The divergence between regions may be explained by the income gaps between
them. Rich countries have abundant capital, allowing entities originating to examine
investment opportunities abroad. This pattern may also be associated with the low level
of interest rates in the developed world compared to less advanced regions. As a result,
cheap money may be used to invest in locations bringing higher yields.
The ranking of East Asia and the Pacific region is significant, as this region is rapidly
developing and may become important source of this type of capital. Latin America, South
Asia, and Africa lag comparing to the remaining regions in capital expansion. Their levels
are significantly lower than those of the other groups in the study.
FIGURE 2. Average value of outward stock of FDI/capita by regions [in USD]
35000
30000
ME&NA

25000

LA&C

20000

E&CA
EA&P

15000

SA

10000

SSA
NA

5000
0

1996

1998

2000

2002

2004

2006

2008

2010
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S o u r c e : own calculation based on UNCTADstat data, http://unctadstat.unctad.org/wds/ReportFolders/reportFolders.
aspx?sRF_ActivePath=P,5,27&sRF_Expanded=,P,5,27, accessed: 2013–07–01.

Using the stock of FDI, instead of flows in particular years, increased the meaningfulness
of the results. Under this approach the long-term evolution of FDI was examined. However,
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in order to capture the dynamics of FDI it is more convenient to use flows in particular
years (Figure 3). The resulting general conclusions are similar to those presented in the case
of stocks of FDI, with the exception that differences between particular regions are much
lower. In 2010, the values of FDI flowing out of East Asia and Pacific almost reached the
level of European countries, evidencing the rise of newly industrialized countries in Asia.
Second tier regions are represented by Latin America, Sub-Saharan Africa, and South Asia.
FIGURE 3. Average value of annual outflows of FDI/capita by regions [in USD]
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Note: population consists of 125 economies.
S o u r c e : own calculation based on UNCTADstat data, http://unctadstat.unctad.org/wds/ReportFolders/reportFolders.
aspx?sRF_ActivePath=P,5,27&sRF_Expanded=,P,5,27, accessed: 2013–07–01.

We also see the high volatility of FDI. Matched against events in the world economy,
the vulnerability of FDI due to unfavourable economic conditions is apparent.
There is a high level of divergence between particular regions, which an econometric
analysis should take into account. In so doing, a panel analysis will enhance the cluster
feature.

Econometric Strategy
The empirical part of this paper investigates the relationship between institutional
quality and the OFDI levels. The key dependent variable (FDICAP) is the natural logarithm of stock of O FDI per capita (see Table 1 for technical specifications). The measure
adjusted for the number of citizens has been frequently used in this type of analysis,
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which confers the important advantage of controlling for the size of an economy. Using
data for the stock of FDI, instead of flows in particular years, allows for avoiding missing
and negative values that would significantly limit the size of the sample. Since the goal of
this paper is to provide the largest FDI picture, such additional restrictions would limit
the value of the results. Another advantage of using stock values was to avoid deformation of the results caused by a single large transaction. Such transactions are particularly
dangerous for the interpretation of results of developing economies, where FDI flows are
at relatively lower levels.
Nevertheless, to achieve a more dynamic approach and, at the same time, check the
robustness of the results, an analysis employing OFDI in particular years was also conducted (dependent variable FDIFLOWCAP). Due to the limitations mentioned above, the
sample was less numerous but still provided important insight into the analyzed issue.
The independent variables may be divided into three groups. The first group consists
of economic variables. These control variables were employed in the model as indicators
of the level of development (GDPCAP) and growth of economies (GDPG). We can intuitively anticipate that a higher level of income in an economy will positively influence
capital outflows. This is associated with the fact that higher levels of GDP/capita indicate
an abundance of capital ready to invest in locations that bring higher returns. This is also
consistent with the assumptions of Dunning’s [1981] Investment Development Path.
The rate of GDP growth should be negatively associated with the outflows. Low levels of growth are a sign of weaker performance of a home economy, making long-term
investors more interested in locations offering better prospects. Low growth rates do
not attract new investment. Indeed, when economic growth is flatering the biggest drop
tends to be in investment. Multinational corporations are perceived to be motivated also
by the drive for diversification bringing higher returns than those attainable in the home
economy [Caves, 2007, p. 25].
The second group of regressors is composed of variables indicating the quality of the
institutional environment in a home country. This group pertains mostly to the quality
of institutions on a macro level. They are important for business opportunities, but also
influence the general political and social situation in a country.
Our data source was the Worldwide Governance Indicators (WGI) database. “These
indicators are based on several hundred variables obtained from 31 different data sources,
capturing governance perceptions as reported by survey respondents, nongovernmental
organizations, commercial business information providers, and public sector organizations
worldwide” [Kaufman, Kraay, Mastruzzi, 2010, p. 2]. WGI cover 6 areas of governance,
however due to collinearity only 3 of them might have been employed in the estimation.
Despite this limitation, the remaining variables still embrace areas that are crucial from
the point of view of this analysis. The period covered by the indicators was between 1996
and 2011 (note: values for 1997, 1999, and 2001 were not available).
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The variables can be described as pertaining to broadly perceived political institutions.
GE (governance efficiency) is an indicator of the quality of political life in a country.
A higher level of this variable should indicate a high level of commitment by politicians
to publicly important issues, including the country’s economic development. Where present,
a high level of this indicator also suggests that a country offers a good environment for
developing superior companies that may compete in the world economy. The efficiency
of government is also associated with its size; hence, larger governments have more tools
to impact the economy [LaPorta et al., 1998].
The variable PV (political stability) pertains to the perceived stability and security
in a country. A reasonable level of peace and order is a prerequisite condition for developing
most businesses. Therefore, higher stability and security should boost the rise of strong
firms. These firms are prospective investors abroad. Conversely, a low level of stability
and security may lead to capital outflows to safer locations with more predictable political
situations. The negative influence of crime in attracting FDI was confirmed by Daniele
and Marani [2011]. The expected sign of this variable may be twofold.
The third indicator in this group – VA (voice and accountability) – represents the power
of citizens in governing a country. A high level of participation in public life reflects the
small distance between authorities and members of a society. This variable was selected
to indicate the presence of freedom of expression and access to independent sources of
information as boosting foreign operations by home country firms.
The last group of descriptive variables is composed of indicators assessing the business
environment in home country. The source of the data was the Ease of Doing Business
Index (EDBI), elaborated annually by the World Bank. EDBI is a universal measure of the
conditions of running a business and investing in a country. It does not appear to have
yet been employed to assess investing abroad. Annual indicators were available for years
2005–2011, which is a period significantly shorter than WGI. Thus, the results may be
altered. Variables given by WGI and EDBI were employed separately in the estimation
because they cover different institutional environment areas and time spans.
From the wide range of areas covered by the EDBI, those pertaining to protecting
property, financing business, protecting investors, the taxation system, and foreign trade
were of particular interest. This array of indicators helped cover the areas that are important
for the internationalization of firms, or the escape of capital. As was mentioned earlier,
the author assumes that these mixed motives are the foundations for outflows of capital
from the analyzed countries.
The variable CEC (cost to enforce a contract) reveals expenditures on judicial procedures in resolving a commercial dispute. It may be interpreted as the quality of the legal
environment in a home country. It also speaks to the ease of protecting private property
in an economy. If the costs are high, it also translates into the risk of expropriation. Therefore, high costs should discourage residents from storing high value assets in the home
country, and at the same time encourage transfers to more “property-friendly” locations.
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The next variable is the combination of legal rights and financial environment in a country. SLR (strength of legal rights) indicates the protection of the rights of borrowers and
lenders. The higher the rank, the easier the lending process – thus improving conditions of
doing business. Together with this variable comes DCI, which informs about access to credit
information about borrowers, which reduces the risk of borrowing to low creditworthy
partners. From a macro perspective, low levels of these gauges hinder the development
of the debt market in an economy [Djankov, McLiesh, Schleifer, 2007]. In such a case,
underdevelopment of this type of financial market may lead to the outflow of capital.
TABLE 1. Definitions of variables
Variable name

Definition

FDICAP

FDI per capita [USD at current prices and current exchange rates]

FDIFLOWCAP

FDI flows per capita [USD at current prices and current exchange rates]

GDPCAP

GDP per capita [USD at current prices and current exchange rates]

GDPG

GDP growth [annual %]

GE

Government Effectiveness captures perceptions of the quality of public services,
the quality of the civil service and the degree of its independence from political
pressures, the quality of policy formulation and implementation, and the credibility
of the government's commitment to such policies [in units of a standard normal
distribution]. Source: Worldwide Governance Indicators by The World Bank

PV

Political Stability and Absence of Violence/Terrorism captures perceptions of the
likelihood that the government will be destabilized or overthrown by unconstitutional
or violent means, including politically-motivated violence and terrorism [in units of
a standard normal distribution]. Source: Worldwide Governance Indicators by The
World Bank

VA

Voice and Accountability captures perceptions of the extent to which a country's
citizens are able to participate in selecting their government, as well as freedom of
expression, freedom of association, and a free media [in units of a standard normal
distribution]. Source: Worldwide Governance Indicators by The World Bank

CEC

Cost to enforce a contract [% of claim]. Source: Doing Business by The World Bank

SLR

Strength of legal rights index [0=weak to 10=strong]. Source: Doing Business by The
World Bank

DCI

Depth of credit information index [0=low to 6=high]. Source: Doing Business by The
World Bank

SIP

Strength of investor protection index [0 to 10]. Source: Doing Business by The World
Bank

TPN

Tax payments [number]. Source: Doing Business by The World Bank

DEX

Documents to export [number]. Source: Doing Business by The World Bank

S o u r c e : own elaboration.
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The other variable concerns investor protection and the ease of solving intra-corporate issues. SIP (strength of investor protection) measures the extent to which investors
are protected against potential misconduct by managers of an enterprise. The easier the
directors may be sued for their wrongdoing, and the more access investors have to company
documents, the higher the rank. In this paper, investor protection is a proxy for corporate
governance quality. In other words, the higher rank the higher the responsibility and
quality of management. It reflects the degree to which private property rights are protected
and how much effort is required to protect those rights. Poor protection of property and
contractual rights may deter investors from a particular location [Keefer, Knack, 1997].
The variable TPN measures the number of taxes paid by an enterprise. It comprises of
all types of taxes and contributions. The lower the number of taxes the more favourable
the conditions for doing business. The taxation system in a home economy may influence
the foreign diversification opportunities of local firms [Desai, Dharmapala, 2009].
The last variable-DEX directly relates to the foreign operations of a company. DEX
measures the number of documents required to complete all procedures to export a container abroad. In this paper, it is used as an indicator of the openness of an economy
towards the foreign operations of firms. The easier the completion of this procedure, the
cheaper it is to trade, thus supporting enterprise growth.
The explanatory variables presented below do not have one expected sign, as their
impact on FDI may be twofold. This ambiguity of institutions was confirmed in the case
of developing and transition economies. The better the quality of institution, the lower
the outflows of capital [Kayam, 2009].
One more technical remark applies to countries in the samples. To avoid distorting
the results, countries that were purely offshore financial centres were removed from the
analysis.
The characteristics of the research problem suggested application of two methods of
econometric analysis. First, a cross-sectional analysis of the variables over the period of
15 years was conducted. The benchmark regression for the cross-section analysis using
WGI independent variables is given as follows:
lnFDIi = β 0 + β1lnGDPi + β 2GDPGi + β 3GEi + β 4 PVi + β5VAi + i

(1)

The regression for the cross-section analysis using EDBI independent variables takes the
following form:
lnFDIi = β 0 + β1lnGDPi + β 2GDPGi + β3CECi + β 4 SLRi + β5 DCIi

(2)

+ β 6 SIPi + β 7TPN i + β 8 DEXi + i

To capture time specific factors the panel analysis was employed. The benchmark regression
for the panel data analysis using WGI independent variables is given as follows:
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lnFDIit = β 0 + β1lnGDPit + β 2GDPGit + β3GEit + β 4 PVit + β5VAit + it

(3)

The regression for the panel data analysis using EBDI independent variables takes the
following form:
lnFDIit = β 0 + β1lnGDPit + β 2GDPGit + β3 DCIit + β 4TPN it + β5 DEXit + it

(4)

In all four equations FDI stands for FDICAP or FDIFLOWCAP, i is the country indicator,
β0 is the country-level effect and  is an error term.
The descriptive statistics for all variables are given in the appendix (Table A2).

Econometric Analysis Results
For the purpose of ordinary least squares (OLS) analysis, both the dependent and
independent variables were transformed into average values for all years. The coefficient
for GDP per capita is highly significant, as expected (Table 2). This finding is in line with
previous empirical contributions (e.g., Mishra and Daly [2007], Busse and Hefeker [2007]).
The variable describing economic growth in home countries appears to not be important
in capital outflows. In other words, the pace of development of the home economy does
not influence the foreign expansion of local firms.
The most relevant variables, in the context of this paper, are those describing the
political situation in home countries. The coefficient for government efficiency (GE) is
positive and highly significant. It means that better quality institutions support outflow
of capital. This should be read in tandem with the variable indicating security conditions
in a country. The coefficient for the variable PV indicates that the lower the level of stability, the more outflows from a country. It confirms the hypothesis that safety is a basic
condition necessary for running a business. The third observed variable (VA), indicating
participation of citizens in the public life, is not important to decisions about the outflow
of capital. These results are in line with expectations, as investors focus mostly on the stability of government and relative safety in the country of investment. The democratization
of the country is a high priority.
Importantly, estimations using different dependent variables (stocks and flows), and
sample sizes yielded similar results. This confirms the robustness of the model.
The findings previously presented are the framework for the rest of the analysis. Over
the analysed period of 16 years, the most important indicators were those describing basic
safety and quality of governance.
Various diagnostic tests were conducted for the OLS estimation. Multicollinearity was
dismissed as a problem as the variance inflation factor (VIF) was very low. Normality of
residuals was checked using the Shapiro-Wilk test. Homoscedasticity of residuals was
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confirmed by White’s test. Finally, the correctness of model specification was inspected
and confirmed the inclusion of all relevant variables.
TABLE 2. OLS estimation results
LFDICAP
Independent
variables

Coefficient

LFDIFLOWCAP

Standard error

Coefficient

Standard error

LGDPCAP

1.708***

0.118

1.728***

0.136

GDPG

0.001

0.048

0.074

0.054

GE

0.805***

0.252

0.698**

0.269

PV

–0.477***

0.164

–0.345*

0.182

VA

–0.040

0.181

–0.037

0.198

_cons

–9.340

1.011

–11.853

1.183

Prob> F

0.000

0.000

Adj. R2

0.902

0.897

obs.

125

97

Note: *, **, *** represent statistical significance at 0.1, 0.05, 0.01 level respectively.
S o u r c e : own elaboration.

The second part of the analysis is based on panel data (Table 3). This panel set is very
close to be fully balanced (some details for only several observations are missing). Hausman’s test confirms that a fixed effects model should be used instead of a random effects
model. The estimation is enhanced by the clustering option. This allows the disturbance
terms to be correlated within each cluster, but independent between clusters [Baum,
2006, p. 138]. The observations were grouped in 7 clusters with respect to the geographic
region. Using cluster the option helped overcome the issue of heteroscedasticity and
autocorrelation [Hoechle, 2007].
To increase the robustness of the results, the dependent variables were 1 year lagged.
This seems justified by the time necessary to identify the impact of institutional changes
by enterprises interested in investing in a particular location.
The results of this part of the analysis differ moderately from those of OLS estimation.
Although the coefficient for income per capita remained positive and significant in the
case of stock of FDI, the other economic indicator – GDP growth – appeared to be statistically significant but negative. This value is straightforward to interpret. FDI outflows
from economies recording a low level of the dynamics of growth. Capital should flow
to economies with brighter growth outlooks, as confirmed by Busse and Hefeker [2007].
Similar results were obtained through estimating lagged variables. Somehow mixed were
the results on the impact of growth on FDI flows. In this case, higher growth was associated with more outward FDI.
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The institutional variables changed their values comparing to OLS analysis. Government efficiency (GE) is no longer significant, but retains the positive sign. Peaceful
conditions (PV) still negatively impact capital outflow. The coefficient for public accountability (VA) became significant, but only when dependent variables were not lagged. The
two institutional variables that are statistically significant point to rising outflows when
there are weaker local conditions. This may be a motive to relocate the business and capital.
Weaker impact of institutions on the flows of FDI was confirmed by the second part of
the panel data analysis (columns: LFDIFLOWCAP and Lagged LFDIFLOWCAP). Public
accountability was significant at a very low 10% level, but when the dependent variable
was lagged, only political stability proved to be an important factor influencing OFDI.
TABLE 3. Panel data estimation results
LFDICAP

Lagged LFDICAP

LFDIFLOWCAP

Lagged
LFDIFLOWCAP

Independent
Standard
Standard
Standard
Standard
Coefficient
Coefficient
Coefficient
Coefficient
variables
error
error
error
error
LGDPCAP
GDPG

1.696***

0.360

1.391***

0.275

2.283***

0.205

1.776***

0.31

–0.015*

0.007

–0.03**

0.01

0.032**

0.009

–0.021*

0.009

GE

0.518

0.268

–0.034

0.152

0.367

0.225

–0.079

0.313

PV

–0.098*

0.042

–0.343*

0.16

0.24

0.187

–0.552*

0.136

VA

–0.518**

0.178

0.078

0.268

0.279*

0.14

0.532

0.486

_cons

–9.325

3.049

–6.672

2.336

–16.833

1.835

–12.073

2.733

Prob> F

0.000

0.005

0.000

0.001

R2 (within)

0.423

0.337

0.363

0.186

R2 (between)

0.876

0.880

0.907

0.884

No of groups
No of obs.

125

125

97

97

1593

1104

1126

782

Note: *, **, *** represent statistical significance at 0.1, 0.05, 0.01 level respectively. Standard error adjusted for 7 clusters.
S o u r c e : own elaboration.

Our previously presented estimation assessed the overall political conditions in home
countries. This analysis employs variables directly associated with the environment of
doing business (Table 4). The same framework as for the WGI data is employed. The basic
variables describing economic conditions retain their mixed significance. In this specification, the volume of GDP and its growth behave in the same way as reported earlier
(Table 2). Importantly, the institutional variables appear to not be highly significant. Only
three out of six variables influence the values of FDI located abroad, and this impact is
significant merely at the 5% and 10% levels.
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The highest significance was the variable describing the legal environment (SLR)
in a home country. It also proved important in the case of FDI flows. The impact is positive, thus indicating that the level of protecting financial relations has a positive impact
on the level of OFDI.
The coefficient for the number of tax payments (TPN) comes as expected; the higher the
number of contributions. the lower the level of outward FDI. The last variable – number of
days necessary to conduct an exporting procedure (DEX), indicates that the longer it took,
the lower level of FDI. This may be read as making foreign contacts even more difficult.
TABLE 4. OLS estimation results
Independent
variables

LFDICAP
Coefficient

LFDIFLOWCAP

Standard error

Coefficient

Standard error

LGDPCAP

1.833***

0.114

1.854***

0.129

GDPG

0.023

0.039

0.073*

0.041

CEC

0.006

0.006

SLR

0.100**

–0.002

0.008

0.050

0.092*

0.054

DCI

–0.040

0.061

–0.135*

0.073

SIP

0.039

0.078

0.044

0.092

TPN

–0.009*

0.005

–0.005

0.006

DEX

–0.112*

0.062

–0.106

0.073

1.263

–12.273

1.463

_cons

–10.268

Prob> F

0.000

Adj. R2

0.897

obs.

125

Note: *, **, *** represent statistical significance at 0.1, 0.05, 0.01 level respectively.
S o u r c e : own elaboration.

The panel data analysis employing Ease of Doing Business indicators had to be redesigned due to collinearity between variables. Out of six variables used in the OLS analysis,
only three were employed in panel analysis.
The results of this part of analysis confirm the importance of economic variables
(Table 5). The institutional variables are here less significant and only two of them have
any influence on the outflow of capital. Similarly, the tax variable is negative and significant, thus indicating the negative impact of a rising number of contributions on the level
of investment abroad. This may be read as making business more difficult. The other
significant variable was access to business intelligence. The higher the level of available
data, the more outflows from an economy.
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TABLE 5. Panel data estimation results
LFDICAP

Lagged LFDICAP

LFDIFLOWCAP

Lagged
LFDIFLOWCAP

Independent
Standard
Standard
Standard
Standard
Coefficient
Coefficient
Coefficient
Coefficient
variables
error
error
error
error
LGDPCAP
GDPG

0.825***

0.183

0.830***

0.137

1.109***

0.247

0.431

0.509

–0.020***

0.003

–0.028***

0.003

0.030***

0.004

–0.017

0.01

DCI

0.169***

0.011

0.210***

0.031

TPN

–0.011***

0.003

–0.010***

0.003

0.057**
–0.011*

0.023

0.146

0.08

0.004

–0.008

0.004

DEX

0.002

0.033

0.002

0.043

–0.015

0.067

–0.050

0.072

_cons

–1.926

1.702

–2.232

1.081

–5.838

2.015

0.217

4.293

Prob> F

0.000

0.000

0.000

0.0363

R2 (within)

0.234

0.212

0.071

0.034

R2 (between)

0.853

0.836

0.877

0.802

No of groups

125

125

97

97

No of obs.

859

735

609

522

Note: *, **, *** represent statistical significance at 0.1, 0.05, 0.01 level respectively. Standard error adjusted for 7 clusters.
S o u r c e : own elaboration.

The results presented in this section predominantly refer to developing or transition
economies, which represent 93 out of 125 economies in the main sample (the countries
of average income per capita lower than USD 20,000). Therefore, some of the results seem
ambiguous. In most cases, poor quality of institutions at home determined larger outflows
than might be expected from observing only an economic dimension.

Summary and Conclusions
This paper explores the influence of quality of institutions on the outflows of foreign
direct investment in 125 countries. Two different groups of variables, representing the
political environment and the business environment, were employed in the econometric
analysis.
It bears emphasis, before stating any conclusions, that the author was very cautious
throughout this paper in designating the outflows of capital as the expansion of multinational corporations. In many instances, the authentic reasons for flows were not of
a business nature. These outflows may be better described as an escape from a home
country. The composition of the sample indicates that this may be the case. Most countries in the sample belong to the group of developing and transition economies where,
on one the hand, institutions are not in perfect shape and, on the other hand, the number
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of multinational corporations lags as compared to developed countries. Moreover, in the
case of developed countries, OFDI may also be motivated by the desire to escape from
high public contributions or uncertainties about the local financial system.
The main finding of this paper is that the quality of institutional environment plays an
important role in the value of the capital located abroad in the form of FDI. However, this
impact is particularly significant in the case of governance quality and political stability.
The democratization of the home country is therefore a high priority.
When examining the quality of the business environment, the results are less straightforward. Only variables describing the quality of the legal environment and taxation system
were of particular importance in this respect.
The general trend observed in this paper was that improved conditions of a home
country’s environment decreased the volume of OFDI. This is in accord with earlier works
employing different sizes of samples and using different indicators for institution quality.
This finding is useful from the point of view of policy implications. Many countries focus
on attracting inflows of FDI, but do little to retain capital in their economy. Improving
home country institutions does not incur as high costs as some other measures undertaken to attract investment from abroad; for example, road infrastructure or education.
Creating better institutional conditions could reduce undesirable outflows of capital from
a home country.

Notes
Artur Klimek: artur.klimek@ue.wroc.pl
Earlier version of this paper was presented at the European Trade Study Group Conference 2013
in Birmingham, United Kingdom.
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Appendices
TABLE A1. Regions
1

EA&P

East Asia & Pacific

2

E&CA

Europe & Central Asia

3

LA&C

Latin America & Caribbean

4

ME&NA

Middle East & North Africa

5

NA

North America

6

SA

South Asia

7

SSA

Sub-Saharan Africa

S o u r c e : own elaboration.

TABLE A2. Descriptive statistics
Mean

Std. Dev.

CEC

Variable

875

29.177

20.048

0

142.4

DCI

875

3.358

2.124

0

6,0

0

14,0

DEX
GDPG

Obs.

875

6.158

2.382

1625

3.817

4.284

Min

–17.955

GE

1625

0.196

0.973

–1.727

LFDICAP

1602

4.973

3.303

–5.806

Max

37.756
2.408
12.53

LFDIFLOWCAP

1132

3.489

3.29

–10.268

10.406

LGDPCAP

1616

8.395

1.592

4.71

11.494

–2.734

PV

1625

–0.023

0.93

SIP

875

4.989

1.848

0

SLR

875

5.331

2.67

0

10,0

875

28.811

23.53

0

147,0

1625

0.062

0.96

TPN
VA
S o u r c e : own elaboration.

–1.939

1.665
9.7

1.826
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Georgian Consumer Attitudes Towards
Genetically Modified Products

Abstract
Genetically modified products (GM) have been sensitive topic in different societies.
This paper looks at (GM) from one consumer group’s perspective; specifically, from the
Ajara region of Georgia in February 2014. A survey of 603 consumers revealed that these
respondents knew very little about genetic engineering but held a negative attitude towards
GM products, expected the government to regulate both their import and production,
and wanted GM to be identified as such. Even if priced lower than comparable foodstuffs,
most consumers would not buy them. An empirical investigation based on analysis of
variance and Pearson’s correlation coefficient demonstrated that education, income and
social class were significant determinants of genetic engineering awareness among consumers, while age had no impact.
Keywords: genetically modified products, consumer behavior, empirical research, Georgia, Ajara
JEL: C12, M31, R22
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Introduction
Each year world population increases, complicating the ability to adequately feed
a growing number of people. Genetic engineering and genetically modified organisms
purport to offer a partial solution to this problem.
However, the role of GMO has proven to be controversial. In one camp are those that
see only benefits, arguing that genetic engineering enhances our ability to deal with climatic
change and population growth. The focus of the other camp is the inherent, unpredictable
(and possibly irreversible) dangers posed by interfering in evolutionary processes.
The growing availability of GM products suggests that many consumers are willing
to accept them. Yet relatively few people know much about their features. The aim of our
research is to study consumer attitudes towards genetically modified products in the Autonomous Republic of Ajara, and use those findings to formulate relevant recommendations.

Genetically Modified Food in Georgia
Each year, genetically modified products are produced in greater volumes; accordingly,
their share as a percentage of food consumed has increased in many countries. Georgia,
which depends on imported goods, is one such country. According to official 2013 statistics
[National Statistics Service of Georgia, 2013], 73% (7 885 billion USD) of the country’s
foreign trade turnover (10 793 billion USD) were imports and 27% (2 908 billion USD)
were exports. The major exporters to Georgia are Turkey (21%) and China (9%), and the
majority of imports (about in 80%) are from the largest companies in these two countries,
which as a rule target markets in developing countries and apply genetically modified
substances in their manufacturing processes.

GMO Regulations in Georgia
The main objective of regulating GMO is to find and enforce an appropriate balance
between potential benefits and potential risks to human health. Effective bio-safety regulations require a coordinated international approach. For this purpose, the Cartagena
Protocol on Biosafety was enacted on September 11, 2003, to which more than 80 countries
are parties. Georgia ratified this protocol in the autumn of 2010. On December 11, 2014,
the law on ”labelling the genetically modified organisms designed for feeding animals
or as food and the genetically modified product produced from them”, was adopted and
became effective on July 1st, 2015.
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This law regulates the market locations of genetically modified products and establishes legal requirements concerning their import. Its objective is to provide Georgian
customers with sufficient labelling (and other) information about genetically modified
products to protect them and enable easier choice. Also, it aims to establish a degree of
government control in this area and make Georgian legislation conform to the legal norms
established by other international acts and relevant EU legislation.

Literature Review
Academic research on consumer attitudes towards GM products in various countries
has not been conclusive.
Buhr, Hayes, Shogren and Kliebenstein’s [1993] study on customer attitudes towards
genetically modified products indicated that respondents were interested in them because
they were 30–60% less caloric, and promoted weight loss.
Boccaletti and Moro [2000] surveyed 394 respondents in Northern Italy on their
knowledge of, and feelings towards, genetic engineering. The results suggested that demand
for genetically modified products was impacted by income levels and available information. More information accessed by consumers yielded more positive views about GM
products, for which they were willing to pay more than for similar, traditional products
grown with fertilizers and other chemicals.
By contrast, there was a very negative attitude towards genetically modified products
in Japan. McCluskey, Grimsrud, Ouchi and Wahl’s [2003] survey of 400 customers found
that 80% had an unfavorable attitude and would not purchase genetically modified products even at a 50% discount. These researchers noted that Japanese customers needed
guarantees that the products they bought were not detrimental to human health.
One of the first studies on customer attitudes towards genetically modified products
in developing countries was undertaken in Brazil [Gonzalez, Johnson, Qaim, 2009]. That
research was aimed at identifying the knowledge and opinions of North Brazilian customers about genetically modified cassava, which was richer in A group vitamins than
its unmodified counterpart. The majority of respondents were ready to pay 60–70% more
for the genetically modified cassava in comparison to the natural product.
In 2013, Turkish researchers [Turker, Kacak, Aydin, Istanbulluoglu, Yildiran, Turk,
Kilic, 2013] studied the knowledge, behavior and attitude of students at the Gulhane Military Medical Academy (GMMA) towards genetically modified products. Three hundred
forty-six females were surveyed, of whom 82.9% believed that most Turks are not fully
informed about genetically modified products and 77.7% stated that genetic engineering
carries high risks for all live organisms. Some 85.5% of respondents believed that products
they use may include genetically modified additives, 89.6% wanted those additives to be
labeled and 72.8% considered their consumption to be very dangerous.
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China, which is the fourth largest country producing genetically modified corn, was
the object of a study undertaken in Beijing [Li, Curtis, McCluskey,Wahl, 2002]. The results
showed that the majority of the 599 respondents lacked information on this subject.
Nevertheless, young customers were relatively more positive towards genetic engineering
than older respondents. It bears mention here that the main source of public information
in China are TV channels controlled by the state, which are positively oriented towards
new technologies. Moreover, the Chinese government supports the development and
financing of new technologies.
The objective of all the above-mentioned studies was to verify consumer knowledge,
behavior and attitudes towards genetic engineering. In combination, they indicated
that people know little about genetically modified products, and most therefore prefer
to avoid buying them. In all of the studied countries, consumers wanted the government
to regulate the development of genetic engineering, and control and limit the production
and consumption of genetically modified organisms to protect the population from risks.
Research on general consumer behavior in Georgia was undertaken in the 2000 s, at
the Marketing Department of Ivane Javakhishvili, Tbilisi State University [Apil, Kaynak,
Todua, 2008]. This study found that the decision-making process related to purchasing
is impacted by the country from which the product originated.
Bio-safety issues were studied by specialists and jurisprudence experts under the
UNEP/GEF project [Development of National System of Bio-Safety in Georgia, 2005].
This project researched the population’s attitude towards genetically modified organisms
and food products, showing that respondents believed the use of genetically modified
organisms damages the environment and negatively impacts human and animal health.
Most respondents suggested that the government should regulate imports and the
production of genetically modified organisms and food products, and also examine
products directed to shops. Generally, consumers expressed a negative attitude towards
GMO products.
No other studies on this subject have since been undertaken in Georgia. Our detailed
study on GMO product knowledge and consumer buying habits was designed to take place
in the Autonomous Republic of Ajara. Ajara is located in the south-western part of Georgia
across the Black Sea coastline. According to official data [State Department of Statistics,
2014], in 2014 Ajara was populated by 336,077 people. Ajara is an agrarian subtropical
region. Besides agriculture, important industries include oil, engineering, and tourism.
Ajara, was chosen because it is able to grow high quality agricultural products, and serves
as an important gateway (particularly the port at Batumi) to other parts of the country and
the whole Caucasus region. The Sarpi custom checkpoint (also located in Ajara) connects
Georgia with Turkey, and is the main point through which the mainstream import-export activities are conducted. In addition, Adjara is the major center of Georgia’s coastal
tourism industry. Thus the Ajara food market is of particular importance for the region
and development of its tourism potential.
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Research Methodology and Data
We divided the research into two stages. The main purpose of the first stage was
to develop a sample of buyers who purchased genetically modified products for further,
in-depth study. We wanted the sample to be representative of the Georgian population.
To meet this requirement we applied stratified selection, which involves division of the
whole population into a number of homogenous layers (strata), and then sampling a given
number of units from each stratum, proportionately to its size [Malhotra, 1999]. By using
stratified sampling we made sure that various groups of population would be represented
in the sample in the right proportion.
For determining the sample size we used the following formula [Belyaevsky, Kulagina,
Korotkov, 1995]:
n=

t2 x δ2 x N
t x δ2 +Δ2 x N
2

Where:
n – sample size
t – value of the t-statistic for a given confidence level (here, 95%) and an infinite number
of degrees of freedom
δ2 – variance of the control variable in the population (here, consumption of GMO products),
Δ – precision level, or the maximum permissible amount of random error
N – population size
The variance of the control variable in a population of interest could be estimated
from previous research studies, however no reliable past data exist on the fraction of the
Georgian population who consume GMO products. Hence, it is necessary to assume the
highest possible variation which would exist if there were an equal split between consumers
(50%) and non-consumers (50%) of GMO [Golubkov, 1998].
Following typical precision levels used in similar marketing studies [Iadov, 1995] we
set our margin of error to 4%.
The major group of consumers of genetically modified products in Georgia is 20
to 65 years of age. According to the State Statistics Department of Georgia, this represents
232,829 people (110,709 men and 122,120 women). Based on the above assumptions our
minimum net sample size was given by:
N=

1,962 x 2500 x 232829
= 599
1,962 x 2500 + 42 x 232829

The research was conducted in Georgia in February, 2014. Six hundred and three
consumers from 25 villages and 3 cities of Ajara (316 men and 287 women) were surveyed.
The face-to face method of gathering data was implemented.
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TABLE 1. Sample structure according to age and occupation
Entrepreneur

unemployed

Student

Supervisor

Pensioner

1

37

2

0

49

_

3

2

5

34

1

_

4

49

4

14

_

3

_

42

1

29

1

5

1

9

_

13

59

35–54

34

2

21

10

40

_

13

_

120

8

44

5

22

_

6

_

35 120

55 >

32

_

22

3

34

_

4

10 105

5

17

_

12

_

1

18

TOTAL

76

4

59

19

89

37

22

10 316

14

93

8

44

35

17

18

6

TOTAL

Specialist

2

11

Housewife

Supervisor

5

2

Worker

Student

_

TOTAL

Unemployed

2
8

Pensioner

Soldier

20–24

Specialist

Worker

WOMEN

25–34

AGE

Entrepreneur

MEN

59

58 287

S o u r c e : own elaboration.

––
––
––
––

To achieve the research objective, the questionnaire was designed to identify:
customer consciousness towards genetically modified products;
customer attitude towards genetically modified products;
customer opinions on genetic engineering;
differences in consumers’ knowledge on genetically modified products according
to their socio-demographic characteristics.

Determining Customer Consciousness Towards Genetically
Modified Products
The results of our study showed that the majority of surveyed respondents did not have
a basic familiarity with genetically modified production. Fifty-three percent were unable
to name the positive characteristics of genetically modified products and refrained from
answering the question concerning them. Twenty-seven percent declared that the positive
features of genetically modified organisms include their durability and resistance to diseases. Thirteen percent thought that genetically modified products exhibited improved
quality. The opinion that genetically modified products were healthy was supported by
only 3% of respondents, and 4% of them considered them as promoting biodiversity.
The majority of respondents declared that the usage of genetically modified organisms
damaged the environment and negatively impacted human health. Twenty-five percent
of respondents believed that genetically modified organisms may cause severe diseases,
as opposed to 3% who felt they could only damage bio-diversity and were not harmful
to humans. Only 5% emphasized that the systematic use of genetically modified products
in manufacturing processes may contamínate ground waters, but risked no other damage,
and 24% thought that consuming genetically modified products jeopardized human life,
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biodiversity, and groundwater contamination. On the other hand, 43% of respondents did
not know what negative impacts may be caused by the consumption of genetically modified products and refrained from answering the question, 13% thought that genetically
modified products had never been offered on the Georgian market, and 31% considered
the Georgian market of genetically modified products to be saturated. As many as 56% of
the surveyed customers had no idea about the Georgian consumer market.
Ajdara consumers therefore exhibited very limited market consciousness, particularly
concerning the characteristics of GMO products. All told, 89% of respondents lacked
complete and reliable information about genetically modified food products and did
not know the benefits or risks of using them. At the same time, the majority of consumers
feared such products and tried to avoid buying them.

Ajara Customer Attitudes towards Genetically
Modified Products
Professor Paata Koghuashvili, who is a Member of the Georgia Academy of Agriculture [2010], claims that Georgia did not need to produce genetically modified goods as
its agriculture had a potential of feeding 10–12 billion people. Our research revealed that
57% of surveyed respondents thought that Georgia did not need to produce genetically
modified products because it had enough resources to offer traditional ones, while 15%
of respondents suggested that Georgia, like many other countries, should manufacture
genetically modified products. 28% of the sample was undecided on the subject. It should
be noted that 60% of respondents said they read product labels before purchasing, 78%
expected information on modified additives to appear on product lables, and 10% did
not see the need for such information. The remainder of the sample (12%) did not trust
any information from suppliers on GMO additives. These results were in line with our
expectations. In the next study stage we sought connections between customerattitudes and
product prices. Accordingly, we asked survey respondents whether they would purchase
genetically modified products that were cheaper than traditional products. More than
67% would not do so, and 6% stated a peference for the cheaper product. The remainder
(27%) stated that their decision would depend on their actual economic situation.

Opinions of Ajara Consumers on Genetic Engineering
Our research showed that 28% of respondents considered that reliable confirmation
of the impact of genetic engineering on the environment or on human health was lacking.
6% of respondents believed reliable information was available. The majority of respondents
(66%) declined to answer the question due to a perceived lack of information. According
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to 81% of respondents, the government should regulate the importation and production
of genetically modified food products through legislation, and inspect these products
to protect the public. For the largest respondent group (84%), the most important factor
impacting purchasing behavior was product quality. The question is how respondents
understood this category. Only 5% of the sample concentrated on visual aspects (product
design), and 11% on product price.

Factors Influencing Genetic Engineering Awareness
among Consumers
Based on previous studies and our observations we defined several hypotheses that
consider the degree of awareness and purchasing behavior of Georgian customers.
H1: Education influences awareness about genetic engineering.
H2: Age influences awareness about genetic engineering.
H3: Income influences awareness and at the same time buying and consumption of GMO;
H4: Social class influences consumers’ awareness about genetic engineering
.
The data were processed using the SPSS (Statistical Package for the Social Sciences)
statistic program. We employed analysis of variance and the Pearson correlation coefficient.
A Two Way ANOVA F-Test was employed to verify the hypotheses. First, we established
that education significantly affected information spreading and awareness of consumers
with regards to genetic engineering and GMO products (F=4.478, p<0.004). These findings suggest that H1 was supported, hence the more educated a person, the more GMO
information s/he possessed.
TABLE 2. Impact of education level on genetic engineering awareness
Estimated Marginal Mean
Dependent Variable: Awareness
Sum of Squares

df

Mean Square

F

p

Partial Eta Squared

Model

10.491

3

3.497

4.478

.004

.022

Error

458.453

587

.781

P<0.05 means that the differences between the groups studied are statistically significant.
S o u r c e : own elaboration.

We then investigated whether age differences impacted consumer awareness about
GM products and determined that it did not (F=1.850, p<0.137). Therefore H2 was
not confirmed.
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TABLE 3. Impact of age on genetic engineering awareness
Estimated Marginal Means
DependentVariable: Awareness
Sum of Squares
Model
Error

Mean Square

F

p

Partial Eta Squared

4.334

df
3

1.445

1.850

.137

.009

458.453

587

.781

P<0.05 means that the differences between the groups studied are statistically significant.
S o u r c e : own elaboration.

In addition, we examined whether there was any inter-dependence between age, education and awareness, using the Two Way ANOVA F-Test to establish that the combination
of education and age did not impact the genetic engineering awareness of consumers.
TABLE 4. Impact of age and education level on genetic engineering awareness
Tests of Between-Subjects Effects
DependentVariable:Informed
Source
Corrected Model

Type III Sum
of Squares

df

Mean
Square

F

p

Partial Eta
Squared

25.816

15

1.721

2.204

.005

.053

Intercept

363.654

1

363.654

465.620

.000

.442

Education

10.491

3

3.497

4.478

.004

.022

Age

4.334

3

1.445

1.850

.137

.009

Education – Age

5.552

9

.617

.790

.626

.012

.781

Error

458,453

587

Total

2230,000

603

484,269

602

Corrected Total

P<0.05 means that the differences between the groups studied are statistically significant.
S o u r c e : own elaboration.

To check the robustness of our conclusions about Hypothesis 1 regarding education
level impact on GMO awareness we used the Pearson correlation coefficient. The resulting
findings allow us to say with 99% confidence that the level of education is a significant
determinant of awareness.
We applied ANOVA and the Pearson Correlation Coefficient to test hypothesis H3.
Because 149 respondents refused to provide their income levels, only the data of 454 respondents (out of 603) were used.
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TABLE 5. Education level and genetic engineering awareness based on the Pearson
correlation coefficient
Pearson Correlation Coefficient
Pearson Correlation
Awareness

Awareness

Education

1

-.184**

Sig. (2‑tailed)

Education

.000

N

603

603

Pearson Correlation

-.184**

1

Sig. (2‑tailed)

.000

N

603

603

P<0.05 means that the differences between the groups studied are statistically significant.
S o u r c e : own elaboration.

The ANOVA showed that income very weekly but significantly impacted the decision-making process with regards to genetically modified products.
TABLE 6. Impact of income on the decision- making process to consume GMO
products. Dispersion analysis
Univariate Analysis of Variance Tests of Between-Subjects Effects
Dependent Variable: Decision to buy GM product
Source
Corrected Model
Intercept
Income

Type III Sum
of Squares

df

4.508a

F

p

Partial Eta
Squared

4

1.127

3.227

.013

.028

412,824

1

412.824

1182.095

.000

.725

4,508

4

1.127

3.227

.013

.028

.349

Error

156,804

449

Total

1030,000

454

161,313

453

CorrectedTotal

Mean
Square

P<0.05 means that the differences between the groups studied are statistically significant.
S o u r c e : own elaboration.

On the other hand, when assessed with Pearson’s correlation coefficient (Table 7), the
data show a weak negative correlation of income with purchasing attitudes of genetically
modified products (R= –0.030). However, this association is not statistically significant
(P=0.518), and it cannot be assumed that income is a significant factor in the GMO products consumption. To conclude, the outcomes do not provide reliable evidence in favor
of H3, and hence it should be rejected.
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TABLE 7. Impact of incomes on decision- making according to the Pearson correlation
coefficient
Correlations
Pearson Correlation
Income

Decision to buy
GM product

Income

Decision to buy GM product

1

-.030

Sig. (2‑tailed)

.518

N

454

454

Pearson Correlation

-.030

1

Sig. (2‑tailed)

.518

N

454

454

P<0.05 means that the differences between the groups studied are statistically significant.
S o u r c e : own elaboration.

To analyze hypothesis H4, the One Way ANOVA test was used. It shows that respondents’ social class significantly impacts their interest in and awareness of genetic engineering
(F=5,003, p<0.000).
TABLE 8. Impact of social class of consumers on genetic engineering awareness
OneWay ANOVA
Dependent Variable: Attention
Sum of Squares
Between Groups

27.160

df

Mean Square

F

p

8

3.395

5.003

.000

.679

Within Groups

403.052

594

Total

430.212

602

P<0.05 means that the differences between the groups studied are statistically significant.
S o u r c e : own elaboration.

Conclusions and Suggestions
Our research results can be concluded as follows:
• Ajara consumers know little about genetically modified products;
• A negative attitude, fear and caution towards GM products are consequences of this
lack of knowledge;
• Ajara consumers expect the government to regulate imports and the production of
genetically modified organisms;
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• Currently, consumers are unable to distinguish genetically modified products from
natural ones, and require reliable information on food products introduced to the
market to be able to do so.
There are several characteristics influencing consumers’ genetic engineering
awareness.
• Education level significantly influences awareness.
• Income is an important awareness determinant but does not drive behavior (lack of
statistically significant relationship between income and the level of consumption of
GM products).
• Social class significantly influences awareness.
• Consumer age does not impact awareness.
These results permit the following recommendations. The lack of clear scientific evidence about risks related to the genetically modified products increases the importance
of GM product regulation in the Georgian market. In particular, until risks are negated
scientifically, the Georgian Government should control and limit GM product production
and consumption.
The current low level of information and awareness among Georgian respondents
suggests need to take steps to better educate the public. Greater awareness of possible
damagers posed by GM products will limit demand for GMO foods. This awareness could
be facilitated through mass media, but the mainstream media will never talk openly about
these issues. Better ways to educate the population are therefore needed. For example,
anti-GMO organizations and healthy food producers should more actively communicate
the findings of their research by organizing various forums, seminars, open doors, etc.
Especially in schools and higher educational institutions, Doors Open Days should be
organized more frequently to better inform the young generation about the potential
promise and potential pitfalls of GM products.

Notes
1
2
3

Professor Nugzar Todua, Head of Marketing Department: nugzar.todua@tsu.ge
Teona Gogitidze: teona.gogitidze@gmail.com
Jaba Phutkaradze – corresponding author: jabap@tbsc.ge
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R&D Activities in Oligopoly and Social Welfare

Abstract
This paper analyzes the impact of R&D activities in an oligopoly on consumer surplus
and social welfare. We use a two-stage model to analyze the behavior of duopolists at
the research level, and in the final-product market, under the assumption of linear and
quadratic cost functions. Three options for firm competition are considered: 1) Cournot
competition at both stages; 2) cooperation at the R&D stage and Cournot competition
in the final-product market; and 3) cooperation at both stages. Numerical simulations
for various levels of R&D spillovers are conducted to analyze the welfare effects of firm
decisions. We conclude that for high levels of technological spillovers, total welfare is
highest when firms engage in cooperation at the R&D stage, and compete in the final
product market, independent of the shape of cost functions. However, the functional
form of production costs has a qualitative impact on welfare when firms fully compete.
Keywords: R&D cooperation of firms, industry cartelization, social welfare, Cournot
oligopoly
JEL: L13, L41, O31

Introduction
Development of new technologies by a firm in does not take place in isolation. It
is usually directly or indirectly linked to the R&D activities conducted by other firms.
Technological improvements made by one firm often generate positive externalities for
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competitors.3 The extent of cost-reducing technological spillovers may vary due to the
nature of knowledge, and/or strategic decisions of firms.4 On the one hand, some information about technological improvements is naturally spread out through the industry.
On the other hand, firms may contribute to raising the extent of technological spillovers
by establishing some channels of R&D cooperation.
In the oligopolistic market structure, competing firms can coordinate their R&D and
final product market activities. The degree of cooperation affects the size of cost-reducing
investments and distribution of resulting gains.
Under the assumption of linear cost function of manufacturing, d’Apremont and
Jacquemin [1988] analyzed the decisions of duopolists regarding R&D investments and
the supply of the final product. They showed that the R&D coordination, together with
Cournot-type competition in the final product market, generates a higher total welfare
than either no cooperation or full coordination of R&D and the supply of the final product. This model was further extended by Kamien et al. [1992] into Bertrand competition
in the product market. Their main policy conclusion was that collusion in the product
market should be banned.
However, De Fraja and Silipo [2002] showed that when R&D activity is involved,
monopoly can be better than a Cournot-type competition of duopolists in the product
market. Their primary conclusion was that the welfare effects of firm behavior at the
R&D stage and in the final product market strongly depend on parameter combinations.
Therefore, it is problematic to formulate general rules about the welfare consequences of
R&D investments.
This paper examines the impact of R&D activities in oligopoly on consumer surplus
and total welfare under two different manufacturing cost functions. First, we investigate
the social welfare and distribution of gains generated by R&D activities in the linear cost
model (similar to the one offered by d’Apremont and Jacquemin [1988]). We then conduct
an analogous investigation using a quadratic cost functions of manufacturing model introduced by Prokop [2014]. Finally, we compare the results of both models and formulate
conclusions regarding the welfare effects of various forms of oligopolistic competition at
the R&D stage and final-product market.
We apply numerical simulations for various levels of R&D spillovers to analyze the
decisions of firms and their impact on consumer surplus, and the resulting total welfare.

Social Welfare Effects of R&D Under Linear Cost Functions
Following d’Apremont and Jacquemin’s [1988] basic framework we first analyze
duopolistic competition when the final product is manufactured according to a linear
cost function, modeled as a two-player game that consists of two stages. In the first stage,
both players decide on the size of R&D expenditures, denoted xi for firm i (i= 1, 2) and,
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in the second stage, choose the quantities of the final product, represented by qi for firm i.
The resulting pair of vectors ( xi , qi ) , is a profile of strategies that constitute a symmetric
pure-strategy Nash equilibrium of this game.
We assume a homogeneity of goods produced by both firms. The inverse demand
function for the goods is obtained by the following formula

D −1 (Q ) = a − bQ ,

(1)

where a,b are positive parameters and Q ( = q1 + q2 ) is the total production of both firms.
The manufacturing costs of firm i is given by the following linear function

(

)

Ci qi ,xi ,x j =

qi
,
c + xi + β x j

(2)

where c and β are fixed parameters. The cost function reflects a key assumption about the
effects of research efforts; that the R&D activities of each firm generate positive externalities due to spillover effects. The strength of these spillovers is represented by exogenous
parameter β, which belongs to the interval [ 0;1]. Parameter c describes the initial cost
efficiency of each firm.
This formula for manufacturing costs differs slightly from the one used by d’Apremont
and Jacquemin [1988]. In our model, effective R&D investment is placed in the denominator of the cost function, rather than deducted from the marginal cost of production. This
technical change is introduced to avoid the situation when for high values of parameter β
the marginal costs of production are negative due to over investment in research.
Each firm is assumed to incur R&D investment costs described by the following function:

γ

xi2
,
2

(3)

where γ (γ > 0) is a fixed parameter.
Now, the profit of each firm could be presented in the following form:

(

)

π i qi ,q j ,xi ,x j = ( a − bQ )qi −

x2
qi
−γ i .
c + xi + β x j
2

(4)

We consider three options for the firms’ competition in our two-stage game:
1)	full competition, i.e., Cournot-type competition at both stages;
2)	cooperation in R&D – cooperation at the R&D stage (R&D cartel), and Cournot
competition in the final-product market;
3)	full cooperation – cooperation at both stages, i.e. full cartelization of the industry.
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In each model variant, we obtain different Nash equilibria that naturally depend on
the parameters of the model. The key parameter that affects the equilibria, and therefore
social welfare, is the level of spillovers, β. The result of the game is a symmetric Nash
equilibrium in pure strategies, in the form of an optimal pair of values of strategic variables ( xi* ,qi* ), for i = 1, 2.
We conduct a numerical analysis to obtain the equilibrium values of strategic variables,
as well as the size and distribution of gains from R&D investments. In our simulations,
the following levels of the parameters have been assumed: a = 100, c = 1, b = 1, γ = 2 , and
β ∈[ 0, 1] .
First, we consider the case of full competition between enterprises, i.e., the firms simultaneously and independently choose the size of R&D investments at the initial stage, and
the quantities of supply at the second stage. Table 1 shows the equilibrium results in this
case. In addition to the equilibrium values of production qi , market price p, the level of
R&D investments xi , the table contains the size of total welfare, TW, and its distribution
into consumer surplus, CS, and profits π i . Consumer surplus is calculated as the area
under the demand curve and above the level of the market price of the total quantity of
production. Total welfare is obtained as the sum of the consumer surplus and the profits
of both firms.
TABLE 1. Cournot equilibrium for linear cost functions and various levels of spillovers
β

qi

p

xi

CS

πi

TW

0,0

33,2287

33,5426

2,18447

2208,293

1099,37

4407,033

0,1

33,2300

33,5400

2,02305

2208,466

1100,14

4408,746

0,2

33,2310

33,5380

1,88030

2208,599

1100,76

4410,119

0,3

33,2316

33,5368

1,75239

2208,678

1101,27

4411,218

0,4

33,2320

33,5360

1,63643

2208,732

1101,69

4412,112

0,5

33,2322

33,5356

1,53019

2208,758

1102,04

4412,838

0,6

33,2320

33,5360

1,43188

2208,732

1102,32

4413,372

0,7

33,2316

33,5368

1,34007

2208,678

1102,55

4413,778

0,8

33,2310

33,5380

1,25354

2208,599

1102,73

4414,059

0,9

33,2300

33,5400

1,17124

2208,466

1102,86

4414,186

1,0

33,2287

33,5426

1,09224

2208,293

1102,95

4414,193

S o u r c e : own calculations.

From Table 1, it follows that the R&D investments of each firm decline in response
to an increase in the level of research spillovers. A larger size of externalities could reduce
the extent of replication in research activities to achieve the same level of cost reduction.
The equilibrium supply of the final product achieves the highest value for the level of
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spillovers equal 0,5. The market price is the lowest in this case. Therefore, it is the best
size of spillovers from the viewpoint of consumers, i.e. the consumer surplus achieves
the highest value. However, the profits of firms are positively correlated with the extent of
spillover effects. Total welfare is maximized for spillover levels close to 1,0 (to be precise, the
maximum of TW is reached for β = 0,99). this positive social welfare response to increases
in the value of parameter β results from the relatively small decrease of consumer surplus,
along with a relatively high reduction of production costs, generated by the higher scope
of positive externalities.
Next, we consider the cooperation of firms at the R&D stage and Cournot competition
in the final-product market. Enabling R&D coordination allows firms to better utilize
their resources. The equilibrium values of strategic variables and size of social welfare
are presented in Table 2.
Cooperative behavior of firms at the R&D stage does not change the negative sign
of the relationship between spillover levels and the amount of research investments– the
investments are declining with an increasing values of parameter β. However, each firm’s
production level increases with greater technological spillovers, despite declining R&D
investments. The greater supply of the final product due to larger spillovers leads to a lower
market price, which contributes to an increase in consumer surplus. The highest consumer
benefits are realized when there is perfect exchange of knowledge between firms, i.e., β = 1.
TABLE 2. Equilibrium in the model of R&D cooperation under linear cost functions
β

qi

p

xi

CS

πi

TW

0,0

33,2059

33,5882

1,61663

2205,264

1100,02

4405,304

0,1

33,2125

33,5750

1,59941

2206,140

1100,51

4407,160

0,2

33,2183

33,5634

1,58187

2206,911

1100,95

4408,811

0,3

33,2235

33,5530

1,56435

2207,602

1101,35

4410,302

0,4

33,2280

33,5440

1,54708

2208,200

1101,71

4411,620

0,5

33,2322

33,5356

1,53019

2208,758

1102,04

4412,838

0,6

33,2359

33,5282

1,51374

2209,250

1102,34

4413,930

0,7

33,2393

33,5214

1,49778

2209,702

1102,61

4414,922

0,8

33,2425

33,5150

1,48232

2210,128

1102,86

4415,848

0,9

33,2453

33,5094

1,46737

2210,500

1103,10

4416,700

1,0

33,2480

33,5040

1,45292

2210,859

1103,32

4417,499

S o u r c e : own calculations.

By allowing firms to cooperate in their research activities, we observe relatively smaller
R&D investments in comparison to the competitive outcome for low spillover levels (β < 0,5),
and relatively greater research involvement than in a non-cooperative environment for
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the large extent of development externalities (β > 0,5). An analogous relationship is true
for production equilibrium levels, since they are positively correlated with R&D activities.
Since consumer surplus is closely linked to production levels, it responds to changes
in the size of R&D spillovers in the same fashion as firm output, i.e. CS is relatively smaller
in comparison to the non-cooperative outcome for lower spillover values, and relatively
bigger for large levels of research externalities. Firm profits are naturally higher when
cooperation is allowed; otherwise the idea of cooperation would be abandoned. However,
the increase in firm profits is relatively low in comparison to the difference that cooperation
makes for customers. Therefore, total welfare responds to coordinating research investments
in the same way as consumer surplus. Thus, the cooperative behavior of firms at the R&D
stage positively impacts social welfare, provided that the technological spillovers are large.
Finally, we consider the case of full cooperation by firms at both stages of the game.
Table 3 presents the equilibrium values of the fully coordinated decisions of players.
Therefore, one can infer that the situation has changed in terms of market concentration
from a duopoly to a monopoly or cartel that controls two R&D units linked by spillovers
and subject to diseconomies of scale.
It follows from Table 3 that cooperation at both stages of the game does not alter the
inverse relation between the rate of technological spillovers (β) and the levels of R&D
activities observed in the two previous models. As with R&D coordination only, observed
production levels are positively correlated with the scope of externalities. Also, all social
welfare components, i.e., consumer surplus and firm profits, are increasing functions of β,
similar to when cooperation is limited to the R&D stage.
TABLE 3. Equilibrium in a fully cartelized industry under linear production costs
β

qi

p

xi

CS

πi

TW

0

24,9075

50,185

1,70368

1240,77

1237,87

3716,5

0,1

24,9124

50,1752

1,68402

1241,26

1238,41

3718,09

0,2

24,9166

50,1668

1,66428

1241,67

1238,9

3719,48

0,3

24,9203

50,1594

1,64477

1242,04

1239,34

3720,72

0,4

24,9237

50,1526

1,62568

1242,38

1239,74

3721,86

0,5

24,9267

50,1466

1,60711

1242,68

1240,1

3722,88

0,6

24,9294

50,1412

1,58913

1242,95

1240,43

3723,81

0,7

24,9319

50,1362

1,57174

1243,20

1240,73

3724,66

0,8

24,9342

50,1316

1,55495

1243,43

1241,01

3725,45

0,9

24,9363

50,1274

1,53877

1243,64

1241,27

3726,18

1

24,9382

50,1236

1,52316

1243,83

1241,51

3726,85

S o u r c e : own calculations.
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By comparing Tables 2 and 3, we may conclude that the cartel arrangement at both
stages of the game leads to greater research investments, in comparison to the case of
cooperation limited to the R&D stage, for any level of technological spillovers. However, a comparison of Tables 1 and 3 shows that switching from full competition to full
cooperation reduces the size of R&D activities for lower values of β (β < 0,5), and results
in larger research investments when externalities play a more significant role in technology
development (β ≥ 0,5).
Full cartelization of the industry is equivalent to a monopolist controlling the entire
value chain. Therefore, the equilibrium level of output in this case is the lowest among all
models for any scope of technological spillovers. It is, clearly, detrimental to the interests
of the final-product buyers who obtain the smallest consumer surplus.
Fully-cooperating firms are the key beneficiaries of industry cartelization. Firm profits
obtained in this model are the highest of the above cases. However, despite a significant
profit increase from full industry cartelization, the absolute reduction in the consumer
surplus is substantially greater, i.e. a dead-weight loss occurs. Therefore, under the
assumption of linear costs of production, social welfare measured by the sum of consumer
surplus and firm profits achieves the lowest value when companies are allowed to fully
cartelize the industry.

Gains from R&D Activities under Quadratic Cost Functions
After examining the impact of R&D investments on social welfare under the linear
cost setting, we next analyze gains from research activities when firms are subject to diseconomies of scale in manufacturing the final product. Our aim here is to compare the
equilibrium results obtained in both models. The welfare analysis in this section is based
on the model introduced by Prokop [2014].
As with linear production costs, we consider a similar two-stage game played by two
firms. Players may decide either to engage in a Cournot-type competition at both stages,
or to create an R&D cartel and then either compete in the final-product market or fully
cartelize the industry. Similar to the previous model, cost-reducing investments of each
firm generate positive externalities for the rival. The key difference between the previously
analyzed model lies in the character of the cost function. Now, we assume that both companies manufacture the final product at costs described by the following quadratic function

(

)

Ci qi ,xi ,x j =

qi2
.
c + xi + β x j

(5)

Each firm incurs R&D investment costs according to the function given by formula (3)
in the previous section.

141

R&D Activities in Oligopoly and Social Welfare

Like the model with linear production costs, market demand is linear and the inverse
demand function has the form given by formula (1). Therefore, the profit of each firm
i is given by

(

)

π i qi ,q j ,xi ,x j = ( a − bQ )qi −

x2
qi2
−γ i .
c + xi + β x j
2

(6)

The game is played sequentially with no private information and simultaneous moves
at every stage. Again, our solution concept is the symmetric Nash equilibrium in pure
strategies, which takes the form of a pair of strategic variables ( xi ,qi ) for i = 1, 2.
We use our model to conduct numerical simulations of the equilibrium decisions
of the firms and resulting welfare effects. The main focus has been set on the impact of
cooperative behavior on the consumer surplus and total welfare for different levels of
technological spillovers.
Although, a direct quantitative comparison of both models cannot be performed due
to different cost settings, we parameterize the latter model identically to the first one.
Thus, the parameters are assumed to be as follows: a = 100, b = 1, c = 1, γ = 2 . As before,
parameter β will vary between 0 and 1.
As with the previous model, three market situations in terms of cooperation will be
discussed: full competition, cooperation limited to R&D, and full cooperation.
Table 4 provides the results of numerical simulations for fully competing firms, i.e.
simultaneous and independent cost-reducing investments at the first stage of the game and
Cournot-type competition in the final-product market. The table gives the equilibrium
values of strategic variables and resulting gains from investments for various spillover levels.
It follows from Table 4 that, as in the case of quadratic cost functions, there is a negative correlation between R&D expenses and technological spillovers, which results from
the inverse relationship between marginal costs and the extent of externalities measured
by parameter β.
The level of final-product supply behaves non-monotonically in response to changes
of research externalities. For the values of parameter β not greater than 0,2, an increase
in the size of research spillovers results in a bigger supply of the final product. When the
externalities measured by β exceeded 0,2, their increase led to a decline of final output. This
is a qualitatively similar result to the case of full competition under the linear production
costs reported in Table 1. There was a maximum of production size inside the acceptable
range of the spillover effect (specifically, at β = 0,5).
Consumer surplus is closely linked to firm production levels, and is therefore maximized at the same value of the spillover parameter. Hence, for β = 0,2 consumer benefits are
maximized. However, firm profits are not the highest at this level of spillovers. According
to Table 4, profits are an increasing function of the extent of externalities, β, over the range
between 0 and 0,9, and are only slightly declining for β ∈[ 0,9;1] . Thus, in this case, firms
benefit from a much higher level of technological spillovers than do consumers.
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TABLE 4. Cournot equilibrium for quadratic cost functions and various levels
of spillovers
β

qi

p

xi

CS

πi

TW

0,0

31,1170

37,7660

8,35987

1936,53

1001,83

3940,19

0,1

31,1293

37,7415

7,65065

1938,06

1013,42

3964,89

0,2

31,1309

37,7381

7,01948

1938,27

1022,71

3983,68

0,3

31,1222

37,7556

6,44876

1937,18

1030,23

3997,63

0,4

31,1025

37,7949

5,92496

1934,74

1036,34

4007,41

0,5

31,0710

37,8580

5,43729

1930,81

1041,28

4013,38

0,6

31,0256

37,9489

4,97665

1925,13

1045,22

4015,61

0,7

30,9632

38,0735

4,53493

1917,44

1048,24

4013,91

0,8

30,8790

38,2419

4,10432

1907,03

1050,35

4007,73

0,9

30,7650

38,4701

3,67665

1892,97

1051,49

3995,95

1,0

30,6073

38,7854

3,24257

1873,61

1051,45

3976,51

S o u r c e : own calculations.

The total measure of social welfare, obtained as the sum of consumer surplus and
firm profits, is reported in the last column of Table 4. The maximum total welfare level
is reached at β = 0,6. Thus, a medium range of technological spillovers is most preferred
from the social welfare viewpoint when companies engage in competition at both stages
of the game and produce at costs characterized by quadratic functions. This conclusion
is qualitatively different from the case of full competition under the linear production
costs illustrated by Table 1. In that case, total welfare was maximized for the levels of
spillovers close to 1,0.
Table 5 presents the numerical results for the model in which firms cooperate in R&D
investments and compete a la Cournot in the final-product market under the assumption
of quadratic cost functions. Similar to our previously considered models, we observe here
a natural decrease in R&D activity when the size of technological spillovers is growing.
Analogously to the case of research cooperation under linear cost functions, this decrease
in R&D investments does not negatively impact the production levels of firms, i.e. a higher
extent of technological externalities generates a larger final output in equilibrium.
The positive relationship between technological spillover size and equilibrium output
results in the lowest price of the final product when there is perfect knowledge transfer
between companies (β = 1). Since consumer surplus is strictly linked to production levels,
it achieves the highest value at the greatest extent of technological externalities, as well.
Enterprises profits are also an increasing function of technological spillovers. Therefore,
total welfare, as the sum of consumer surplus and firm profits, grows together with higher
values of parameter β, and is maximized at the greatest extent of research externalities (β = 1).

143

R&D Activities in Oligopoly and Social Welfare

TABLE 5. Equilibrium in the model of R&D cartel under quadratic cost functions
β

qi

p

xi

CS

πi

TW

0,0

30,0000

40,0000

5,00000

1800,000

1025,00

3850,000

0,1

30,1775

39,6450

4,88624

1821,363

1029,66

3880,683

0,2

30,3324

39,3352

4,78209

1840,109

1033,72

3907,549

0,3

30,4692

39,0616

4,68628

1856,744

1037,31

3931,364

0,4

30,5910

38,8180

4,59773

1871,619

1040,51

3952,639

0,5

30,7004

38,5992

4,51556

1885,029

1043,37

3971,769

0,6

30,7992

38,4016

4,43902

1897,181

1045,96

3989,101

0,7

30,8890

38,2220

4,36748

1908,261

1048,31

4004,881

0,8

30,9711

38,0578

4,30039

1918,418

1050,46

4019,338

0,9

31,0465

37,9070

4,23729

1927,770

1052,43

4032,630

1,0

31,1160

37,7680

4,17780

1936,411

1054,24

4044,891

S o u r c e : own calculations.

It seems quite natural that the cooperation of firms at the R&D stage enables them
to obtain higher profits than in the fully competitive situation. Less intuitive, however, is
that for the large values of spillovers (β ≥ 0,8), consumers gain from firm research cooperation, as well. When research externalities are not too high (β < 0,8), consumer surplus
is lower when there is research coordination than under full competition.
A comparison of the last columns of Tables 2 and 5 shows that the behavior of total
welfare in response to the size of technological spillovers in the case of R&D cooperation
is qualitatively independent of the type of cost functions.
Finally, we consider the case of full industry cartelization when production costs are
characterized by a quadratic function. In this model, the industry is practically controlled
by a monopolistic firm composed of two R&D facilities and two production plants, both
exhibiting diseconomies of scale and research activities linked by parameter β. Table 6
presents the equilibrium results of the numerical simulations in this setting.
As in the other analyzed models, in this setting there is a negative relationship between
technological spillovers and R&D investments in equilibrium. Despite falling research
activity, final-output level increase from greater technological externalities. This effect is
caused by declining marginal costs generated by higher spillovers. The largest equilibrium
supply is observed when there is perfect transfer of technological improvements between
both research facilities.
Both components of total welfare, i.e., consumer surplus and firm profits, are increasing
functions of the spillover parameter β. Thus, total welfare grows together with the extent
of externalities. Hence, the maximum values of consumer surplus, firm profits, and total
welfare are reached at the largest level of technological spillovers. This result is not different
from the equilibrium found in the model with no diseconomies of scale in production.
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TABLE 6. Equilibrium in the fully cartelized industry under quadratic production costs
β

qi

p

xi

CS

πi

TW

0,0

23,2934

53,4131

5,82468

1085,17

1130,75

3346,66

0,1

23,3907

53,2186

5,69762

1094,25

1137,07

3368,40

0,2

23,4751

53,0498

5,58094

1102,16

1142,51

3387,37

0,3

23,5491

52,9018

5,47332

1109,12

1147,50

3404,11

0,4

23,6147

52,7707

5,37363

1115,30

1151,86

3419,02

0,5

23,6732

52,6535

5,28093

1120,84

1155,77

3432,39

0,6

23,7259

52,5481

5,19442

1125,84

1159,31

3444,47

0,7

23,7736

52,4527

5,11342

1130,37

1162,54

3455,44

0,8

23,8171

52,3658

5,03734

1134,51

1165,48

3465,47

0,9

23,8569

52,2863

4,96570

1138,30

1168,19

3474,67

1,0

23,8934

52,2132

4,89805

1141,79

1170,68

3483,15

S o u r c e : own calculations.

Full cartelization of the industry naturally enhances firm profits, but leads to a significantly higher price in comparison to less cartelized markets. Thus, consumers are harmed,
as reflected in low consumer surplus values. Such strong price increases generate societal
losses, which cannot be compensated by additional firm profits, and therefore lead to the
dead-weight loss. The cooperation of firms at both stages of the game causes total welfare
equilibrium to be the lowest among all three models with quadratic production costs for
any scope of technological spillovers. Unfortunately, firms will have strong incentives
to cooperate at both stages, since their profits are the highest in this case.5

Conclusion
In this paper, we analyzed the impact of R&D investments on consumer surplus and
social welfare under three different forms of oligopolistic competition and two types of
cost functions.
Our numerical analysis showed that the functional form of production costs has
a qualitative impact on welfare when firms simultaneously and independently choose the
size of R&D investments at the initial stage, and the quantities of supply at the second stage
(full competition). In the case of full competition under linear production costs (Table 1),
total welfare was maximized for the highest levels of spillovers (β close to 1,0). When the
production costs were characterized by quadratic functions (Table 4), the medium range
of technological spillovers (β = 0,5) was most preferred from the social welfare viewpoint.
However, when firms cooperate at the R&D stage or fully cartelize the industry,
welfare effects are invariant to the shape of the cost functions. Moreover, for high levels
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of technological spillovers (β ≥ 0,8), total welfare is highest when firms engage in cooperation at the R&D stage, and compete in the final product market, regardless of whether
production costs are characterized by linear or quadratic functions. When the extent of
externalities is relatively small (β < 0,5), social welfare is maximized by fully competing
firms independent of cost function type. Hence, as a matter of public policy, cooperation
by firms should be limited, or banned, when the extent of R&D spillovers is low.
We should, also, stress that total welfare in the case of cooperation limited to R&D
stage always dominates the social benefits from full cartelization of industry for both
types of cost functions and for all levels of technological spillovers. Thus, our analysis
confirms the key policy recommendation that R&D cooperation should be supported
when the degree of technological externalities is high, but collusion in the final product
market should never be allowed.
The results obtained in this paper regarding the welfare effects of R&D activities
in oligopoly are largely based on a limited numerical analysis. Clearly, it is important
to investigate the robustness of our findings to the fluctuations of the key parameters of
the model.
A suggested directions of additional research would be to consider more general types
of cost functions and other forms of competition among firms.

Notes
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3 Compare, for example, Bloom et al. [2013].
4 See, for example, Spence [1984].
5 The analysis of incentives to cartelize the industries by oligopolists engaged in R&D activities can
be found in, for example, Prokop and Karbowski [2013].
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