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GLOBALIZATION AND ECONOMIC CRISIS:  
IMPLICATIONS ON THE NATIONAL SOVEREIGNTY

G. SKOULAS* J. SKOULAS**

Abstract
An examination is made in this article, regarding the phenomenon of globalization which 

has preoccupied many researchers and specialist writers during the past thirty years, with very 
different and opposing considerations or positions. The one group, or trend, sees the phenome-
non positive with the liberty of the markets, certainly if we compare it with the previous function 
of the bourgeois nation state which it could be unthinkable. While the other, considers it negative 
because it appears the many to be absent from this action and thus the only benefited group is 
the very few who participate. For this reason, the focus of our efforts tends to carefully examine 
and define the economic aspect of globalization in order to understand and the other aspects such 
as social, political and cultural. The anticipated target of the article, is focused on to approach 
this with a penetration as possible in order to make a clear diagnosis of what we see if it is the 
image of reality as it actually is, or it is the image of an inverted world imposed on us as the right 
side. So, is this a myth which essentially has been transmitted as a historical social truth or not?

JEL Classification: B20, F01, F60
Keywords: globalization, neo-liberalism, free market, crisis, nation state, downward dif-

fusion.

1. Introduction
During the last three decades or more, they have been spoken and written 

several reports and analyzes for globalization with very different and opposing 
views or positions. Some of them are seeing this economic phenomenon pos-
itively because it occurs in the global community, with the liberty of the mar-
kets, which could be unthinkable in the previous function of the state. While, 
others considering it negative because they think the phenomenon creates huge 
inequalities. Mainly because the many are absent from this activity and the 
only benefited ones are the few who participate in it. That is, the many as the 
mass working population lack such participation while the various capitals 
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possessed by few, as the one factor of production, has been facilitated to cross 
the national borders without obstructions. But, the question here is, are things 
exactly as described by these two opposing positions? It seems to those who 
see it with the negative view, that it has been manifested a strict exclusion of 
those who despite being the key factor of production are not involved in such 
a function of the production process, which however, takes huge dimensions 
in the global economy. 

For this reason, in our attempt to define the economic fold of globalization 
in order to comprehend also the other aspects such as: social, political and cul-
tural, our anticipated goal is the following. To approach this as deeply we can 
for diagnosing that which we see if it is the real picture of reality as it actually 
is, or it is the image of an inverted world imposed on us as the correct side. 
That means, as a myth substantially which has been transmitted as a historical 
social truth1.

2. Different Approach Methods to Globalization
It is known by now that we live in a period that is characterized as the epoch 

of spec table, of speed and of the internet. It is therefore increasingly accepted 
that we are living in a period which the social life, for its most part, determined 
by global processes not necessarily by purely national issues, either in culture 
and education, or in economy. That is, it is not in doubt the fact that the late capi-
talism as a social formation, is suffering a great alteration internationally which it 
has been identified as “globalization”. But, there are many different conceptions 
on how they comprehend this globalization, where we will simply record here 
the main ambivalent positions. For example, today is clearly elevated that one 
real international economy has already emerged, where the respective ethnic 
economies and the strategies of the economic national governance are becoming 
constantly weaker. But, is this really so? Or there is some other position which 
is spherically more detailed and scientifically more correct?

As the term globalization refers, for many, in the doubtless dominance of 
the free market pursuing one purchase space with a complete freedom from 
any coercion. In other words, it is liberating itself from the dependence to any 
imposition or even undermining the concept of the free nature of function of 
the market. That is, it connotes a market which could not but being governed 
by the supply and demand mechanisms and only by them, if it wants to be 
safeguarded the free competition in its operation. However, the globalization 
is indicating a fundamental role of competition, the liberty of the global mar-
kets and the market of labor in the international context, as well as reducing 
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also the importance of economic borders of the nation-state. That means, a 
new form of competition in contrast to that which has been professed by the 
classical sense of competition, being that of liberalism. While, the real sense 
of classical liberalism had restricted the economic activities within the walls, 
for example, within the national borders of the state, for obvious reasons of 
the national economy, of each nation-state. That is, what liberalism restricted 
by barriers and customs duties to other states, the globalization releases by 
opening these borders wide open2.

According to Kotzias N. there are three ways to characterize the global-
ization: a) First, as a process or a result of global dimension. b) Second, as a 
worldwide trend which can maintain the primary or secondary position. And 
third, c) as an isolated phenomenon or a set of phenomena which is recorded or 
have being recorded on a global scale. But with reference to the international 
debate, it is stated that the globalization is focused more on the economy of the 
market3. According to Hirst and Thomson, “the global economy has been inter-
nationalized in its core dynamic, it is dominated by uncontrolled market forces 
and it has major economic factors and important agents of change genuinely 
transnational corporations, which are not subordinated to any nation state and 
they are consolidated anywhere that it has been dictated to them the advantage 
of the global market4”. But, is it really this situation and not another? 

Many wonder about this, where among them are also the above authors and 
so they conclude in the following: Firstly, they consider the engaged largely 
internationalized economy is not unprecedented. “It indicated to be one of 
those conditions of the international economy such as the one which was based 
on the developments of modern technology in the industry that became gen-
eralized from the sixth decade of the 19th century”. Specifically it happened 
from 1860 and 1870, culminating in the second industrial revolution during the 
decade of 1890 that was marked scientific. Secondly, the truly transnational 
corporations seem to be relatively few. Most companies have a national basis 
while its commercial activity is exercised on a multinational level. Thirdly, 
the mobility of capital does not produce massive transposition of investment 
and employment from the developed countries to developing ones as known 
until yesterday as the third world. That means, these developing countries 
are maintained at marginal levels. Contrary to that, foreign direct investment 
demonstrates a high degree of concentration in the advanced industrialized 
economies, which leaves the developing world aside and forgotten in refer-
ence to investments and trade. Fourth, it is recognized generally so far from 
the extreme supporters of globalization that the world economy is far from 
being truly global. Mainly because the trade, investment and financial flows, 
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ultimately accumulated in three main areas, as poles of attraction: in Europe, 
Japan and North America.

In a sense, this could not be called global economy when all the economic 
activities are centralized in some countries of the world while the rest of it is 
not only uninvolved but also neglected. Fifth, the above three great powers 
have clearly the ability, especially when they are coordinated politically in 
order to exercise pressure on the global markets and create simultaneously 
other economic tensions. The global markets do not seem to be in a complete 
liberty and without inspection, even if the space of action and the objectives 
are limited by the diverging interests of big forces5. In other words, the sup-
porters of these conceptions could not see the entire economic independence 
and liberation to all areas. From another aspect which can be classified as an 
official view that has been expressed by the supporters and proponents of glo-
balization such as the World Bank, the WTO and the IMF, tend to identify it 
as “the growing economic interdependence of the countries in the world scale 
through the evolving in size growth and the variety of the cross-border trans-
actions. To add here also, the international capital flows, as well as, through the 
increasingly more rapid and widespread diffusion of technologies6”.

In other words, here is pointed it out the great significance of the phenom-
enon which its development will cause fundamental changes that will be ben-
eficial in the form of the modern world. Some of the most ardent supporters of 
this perception take a step further to argue that in this century we live in there 
will be no national products, national technologies, or national companies, but 
in a sense not even national economies in the form it was until today. However, 
why this is happening would someone ask? Well it is self evident simply that 
since each factor of production is crossing national borders unhindered the 
concept of the national economy loses its essential meaning7. But is it about 
all factors of the production process will ask others? Because usually for being 
the production completed, contribute two main factors: a) capital, and b) labor. 
These are the two fundamental productive forces. To what extent the second 
factor of production can crosses national borders unhindered?

Let’s look briefly below about the above notion as a process in what is 
consisted of and to what aim? First, to the globalization of financial flows and 
the protection of the capital property resulted from the liberalization of global 
markets. That is, to the deregulation of financial markets, the international-
ization of the mobility of capital and to the increase commercial mergers8. 
Second, to the globalization of markets and the investment strategies which 
simply mean the process of integration of business practices in the global level 
and the widespread enactment of the world economic functions? Third, to the 
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globalization of technology as an evolution that is due to the development of 
informatics and the particular functions of the internet.

This means that the potentialities are large with respect of the horizontal 
and vertical electronic interconnection between different business sectors that 
are not located in the same areas. This therefore results in the organization 
of production on a global dimension and the speedy transfer of information, 
improvement of technological support systems of the financial system for its 
rapid development. Fourth, to the expansion and development of activities 
and the overall strength of transnational companies, aimed at increasing their 
profitability rate by transferring their investments easily anywhere they con-
sider right place. And fifth, to the continued expansion of international trade 
in goods and services as well as to the removal of skilled labor.

3. Review of Schools of Thought & the Concept of Judgment
From the above gathered, that the globalization elevates the opening of 

the gates to the other nation-states, the “great importance of the international 
financial markets and the significant role of the free passage of capitals”9. The 
result of such an exposure is one global economy without borders, but it seems 
to not even have principles regarding with the overall organization and direc-
tions, that means unregulated, and so it is refrained from the integration of this 
global function since the triangle Europe, Japan and North America affecting 
economic activities and operations. The term globalization therefore implies 
the openness character of the international economy but without an organized 
world economy with principles and rules in its function. The strong supporters 
of the neoliberal approach are quite positive towards the globalization because 
they think that the results of its operation are beneficial for all social strata and 
for the environment10.

For such positive results, the reasons are mainly that the globalization “sup-
posedly allows the development of healthy competition and thus it leads to the 
improvement of the effectiveness and the propagation not only of knowledge, 
but also of the goods of development, through what we call the phenomenon 
of the down diffusion11”. But, the question that arises here and results in a 
sonorous and correct answer is how could really exist a healthy competition in 
the economy when there is no equally sized businesses? Other theories “draw 
our attention mainly in the importance of national governments and national 
economies in the global economy12”. It seems however, that they are either 
deluding themselves or they are in contradiction, when they are giving an 
interpretation of the constant intervention of the ethnic state in the economy 
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despite the apparent triumph of neo-liberalism mainly in the last two decades 
and the growing trend of globalization.

So, as more open the markets become, the greater seems to be the degree of 
accumulation of wealth in much a fewer hands, but the nation-state results at 
the end weaker for interventions. Consequently, with a weak state to interven-
tions not only the working population is left without protection, but the market 
is also in anarchy. Nevertheless, whatever intervention of the state might be 
today in contrast with the classical era of liberalism, it wouldn’t guarantee 
a positive outcome for labor because the state itself is a part of monopoly 
capital with its various shares and public state enterprises. In other words, 
since the state itself is a product of the bourgeois society it couldn’t be but a 
class-divided state and since this same state has its own capitalist companies it 
is identified with the interests of the dominant classes and not with the domi-
nated classes which are the world of labor. But one question here can hardly be 
answered since it is not known the orientation and the objectives of the nation-
state, in reference with how the development arranged into the national borders 
when it presents a state problem. In such a case, the WB and the IMF have 
central mixture. The first designated to governments the model of multilateral 
lawn development, in the epoch of the Breton Woods agreement that was ele-
vating its own activity as well as the activity of a set of regional development 
banks for the developing world in Latin America, Africa and Asia.

While the second, the international monetary system IMS, focused its atten-
tion on the supply of assistance which was relating to the liquidity of the crises 
above all of the balance of payments and the stability of the political system13. 
But this role according to the researchers has already undermined, especially 
after the problematic state of shock from the “petrodollar” in the decade of 
1970. The role of the World Bank however had also changed, as it is reported 
by the same authors, after the period of debt crisis, while the significance of the 
commercial banks was strengthened for financing the debt of the developing 
world. The new sectors and roles these organizations invited to play mainly 
after 1989, they have accepted with a zealous both the WB as well as the Inter-
national Monetary Fund for the development of their advisory activity14. But 
what is the position of these organizations and to what degree they can solve 
financial problems by the lending and arrangement of crises when they cause 
so many other social and political within the nation-state, is a key issue on the 
negative aspects of globalization. The ultimate goal of these organizations is not 
to enhance the economy of the indebted state without this same state paying the 
marble expensive, but to make sure that the capitalist system will not collapse.

In the contemporary economic system is observed that the countries and the 
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companies base to a great extent their survival and their future, in the ability to 
finance their needs with borrowed funds. This is done, through issuing bonds 
which is a debt confession of the borrower to the lender. The credit rating 
agencies have created a scoring system of the bonds issued by states and com-
panies, which is directly and decisively with the stock market debt trading and 
provision of loan capitals with a relationship very simple: the better the rating, 
the lower the borrowing cost. In other words, the worse the credit rating is the 
higher the borrowing cost gets. If, for any reason, credit rating agencies decide 
to grade with an excellent mark bonds of a State, a company etc. then, regard-
less of their actual economic situation, they could have access to the borrowed 
funds with very low cost and so they would have always the possibility to 
survive but the opportunity and the time to engage in any structural activities 
needed to make healthy by improving problem areas. Conversely, if the credit 
rating becomes strongly negative, then the tap of financing closes, causing eco-
nomic suffocation even to the most powerful state or the healthiest company.

4.  The Role of International Organizations, World Economy, 
Policy and Nation State
What is attempted here is mainly to highlight how it appears the inverted 

image of the modern economy internationally and the arguments they have, 
the positions they express and the ideas they screen by the proponents of the 
conception of globalization for further confusion. The fact that the kind of 
the economy which is illustrated by some scholars and representatives of the 
international organizations as those who they are the inventors of theory of 
the globalization is elevated here as an ideal form of international economy15. 
But, are things so, or they are far away from reality? What actually they say 
is that if we look at the economic system on the global level the thing we 
see is that separated national economies are integrated and restructured in the 
capitalist system by the international processes and transactions. The interna-
tional economy instead, is the one in which the procedures of the nation-state 
continue to function as the total procedures that are determined at an ethnic 
level, consequently the global phenomena appear as the outcome of the dis-
tinct and different attribution of the national economies16. In other words, the 
global economy is the total ethnic pre-determined functions. Thus, while under 
such an economy there exists a great and an increasable facet of international 
economic interactions such as the trade and the markets, they tend however to 
function as constraints for the national economic factors and their regulators. 

The supporters of globalization tend to put aside these restrictions. So they 
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consider that the global economy thrusts these nationally based interactions 
even more, where in such a way and since the markets and production become 
substantially global, the international economic system becomes autonomous 
and transforms its special social determination. This very autonomy refers to 
the freedom of action at the moment which it should be there certainly a polit-
ical or regulatory control. The policies of the public and private companies in 
each nation state will necessarily have to take account of such international 
economic factors that have an international scope of action. That is, the inter-
dependence existed in the system itself globally not only is increased but it 
is also transformed. The problem that arises here for the public authorities is 
to how they will carve or inscribe their indispensable policies at the national 
level in order to effectively confront the emerging systemic interdependence 
between the economic agents. The great difficulty that can occur is on the con-
figuration mode of effective patterns of national and international public policy 
for confronting the forces of the market. Regarding these policies there exists 
an ongoing juxtaposition between two basically different strategies among 
ardent supporters of globalization on the one side and those who are against 
it on the other. The first one supports the efficacy of the free markets and the 
corporate control over public services, which is the neoliberal recipe where it 
seems one international order of things rational17. Others however will wonder 
who is ultimately benefited from such a state of affairs when there is not equal 
treatment with the factor of capital the factor of labor and when the activity of 
the markets is not politically controlled?

The great financial crisis of 2007 and the subsequent recession, which while 
it began in the USA, proved to have serious implications around the world 
confirming the international economic interdependence, which it strongly 
emphasized the need for international cooperation and raised again the debate 
about a global economic policy. The new challenges are growing more and 
more and they are intensified requiring eventually more integrated plans of 
confrontation about the economic and financial crisis that is recorded. The 
present governments appear weak in front of the prevailing neoliberal view 
while they are concerned about variety of issues that include: the protectionism 
and the monetary wars. As a result of this, they want to strengthen their exports 
by devaluating their currency, making so their products more competitive. 
Many countries, especially the USA, use low interest rates, increasing the pub-
lic expenditures and the “quantitative easing” as the purchase of government 
bonds to increase demand and so, stimulate growth despite the recession. This 
has led to tensions with the trading partners due to the fear of destabilization 
of their economies by encouraging the inflationary pressures and devaluating 
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artificially the currency. These problems are international and have implica-
tions in global level. They cannot be confronted by each individual state alone.

It is quite understood that the national policy continuous to be first and 
foremost in the minds of the political leaders and that the politics remain local 
and national concern. But, it is not possible to neglect or to put aside the need 
for the harmonization of reforms in the financial sector and the search for 
solutions in a spirit of cooperation for the current global challenges18. The 
global international economic recession requires a response of a global scale. 
One real therapy for the global economic collapse includes better international 
regulatory system of the countries globally19. On the one hand, the view has 
been supported of creating global governance, the administration of which will 
be performed by an “enlightened elite” that of which it would constitute an 
undemocratic institution. On the other, the critics of globalization argue that 
the global crisis is primarily in the nature of politics because it finds its roots 
in the uncompromised coexistence of the neo-liberalism with the democracy.

a. Role and Changes in Institutions and Structures

The international financial crisis made more evident the necessity to create a 
new architecture in structure, in the control and supervision of the international 
financial system. The efforts of reform of the supervisory framework of the global 
financial system were made and also coordinated by the Group of 20 richest coun-
tries and particularly from the FSB, as noted by researchers20. These members 
pledged to readjust the financial system and confront effectively the problems that 
emerged from the crisis and decided to adopt a package of proposals in order 
to reform the way the International Monetary Fund operates. In the context of 
this reforming effort itself, the Commission forms improved regulatory rules, the 
so-called “Kingdom III”, that constitute a major revision of the Kingdom III Treaty 
in order to build the strongest pockets of protection within the financial system21.

In November 2010 in the Summit in Seoul, the advanced developed coun-
tries as they called G20, agreed to adopt the new rules of “Kingdom III” with 
regard to capital adequacy, the liquidity and the mixing or bank leverage. What 
is achieved with these new rules is the strengthening of the capital and the 
liquidity of banks, avoiding thereby the excessive leverage and the obligation 
of keeping capital reserves in order to be used in times of crisis is established. 
The aim is to reduce the incentives for excessive risk-taking by banks, the 
reduction of the likelihood in the future as major crises and the ability of banks 
to cope with the future in equivalent conditions of crises without being deemed 
necessary the intervention of the public sector.
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The G20 group is considered to be not only the unique field where the 
largest countries in the world meet, but also the appropriate place to solve the 
monetary and financial problems. The meeting that was scheduled in June 
2012 had been made and had taken quite critical decisions22. Against this group 
G-20 had been exercised severe criticism. One of the main points of criticism 
that the G-20 has been received is due to the fact that many of the 173 UN 
country-members who are not members of the G-20 group argue that decisions 
which affect their citizens should not be taken by a closed group of countries 
who do not have the political legitimacy. Moreover, in spite the pompous state-
ments on the avoidance of protectionism the G-20 group made the World Bank 
notes that already 17 members have received measures of protection23.

b. Financial Stability Board

The Financial Stability Board (FSB), which is an international organization 
that continuous monitors and makes recommendations regarding the global 
financial system, promotes reforms aimed at creating a more disciplined and 
less hyper cycled global financial system, which will support a more balanced, 
conservable and sustainable economic development. Specifically, it aims to 
improve procedures of the active banks at the border lines, to achieve greater 
convergence between countries in reference to the powers, the tools and the 
processes of crisis management of the national competent authorities, the sim-
plification of the structures and the interconnection between the companies of 
a group or association, elaborating emergency plans, the cross-border coopera-
tion and the exchange of information and the development of the suitable tools 
which they will contribute to reducing systemic risk. These new Council Prin-
ciples of Financial Stability are designed to place a high level of international 
patterns and the basis of an appropriate, effective and transparent regulatory 
system for supervisory authorities of the capital market24. Consequently, their 
adoption by the supervisory authorities of the capital market is crucial import-
ant for creating and maintaining a well-functioning and secure international 
regulatory system.

c. International Monetary Fund

The International Monetary Fund (IMF) seems to be such an international 
organization which in fact oversees the global financial system by supervising 
exchange rates and balance of payments, providing so, financial and technical 
assistance where it is needed and when it is asked as the proponents of the first 
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trend declare25. In the context of the current economic crisis, the IMF under-
takes initiatives in order to strengthen its role as an international credit group. 
While though it promotes on the one hand development policies and financial 
stability, on the other, instigates governments to accelerate the reforms which 
are in progress and to review their policies in the fiscal, monetary, financial 
sector, as well as in these exchange rates. Regarding the coordination of the 
states it renders great importance to those strategies that lead out from the cri-
sis in order to restore normality in the global economy. This indeed, includes 
the policy of the interest rates and the exchange rates. It also marks, that the 
states must anticipate the coordinated “exit strategies” from the effective fiscal 
and monetary support which the public sector had provided for the confronta-
tion of the financial crisis. That is, it examines the policies that the states apply 
if they are compatible with the objectives for viable and balanced growth of 
the world economy.

The International Monetary Fund itself adopted the encouragement by 5% 
of the voting rates of the emerging economies, according to the decision of the 
G20 summit in Pittsburg, with the promise of a future revision of the quotas 
(voting rates and funding) at the annual meeting of October 2012. In relation to 
the supervision on the national economies, there projected the combined role 
of the IMF and the financial stability Board (FSB) for early warning, based on 
the indicators, the risks for financial stability. The IMF will implement as soon 
as possible, the Financial Sector Assessment Program during the exercising 
of its bilateral surveillance, so, the financial sector of each country concerned 
could be tested extensively. In this way, the supervision of the Fund goes and 
expands beyond the financial and monetary policies.

For many researchers though, it seemed that the purpose of the IMF will 
be in the future not only the financial but also the economic-credit stability. 
According to Barry Eichengreen, the IMF should play another in addition 
role beyond the prevention of the macro-financial risks and supervision of the 
financial-credit sector, which is its function as a centralized fund of interna-
tional currency reserves26. On the other hand, the IMF was strongly criticized 
because it did not foresee the coming crisis and it didn’t quickly take the 
necessary measures of stopping the implications of it. The global economic 
crisis has underlined the deficiencies of the existing international organiza-
tions. The IMF and the Financial Stability Forum, which they had been set up 
after the occurrence of the economic crisis of 1997-98, were unable to stop 
the crisis. In some cases, on the contrary, have been promoted policies which 
if we don’t recognize them today as the main causes of the crisis, they rather 
exacerbate it27.
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d. European Union

At a time of growing interdependence among the countries and with 
changes in relation to power between them, particularly with the economic rise 
of China and other emerging economies, the European Union is observed to try 
finding its own position in the global sphere. That means, to be able ultimately 
to affect situations. After the beginning into force of the Lisbon Treaty, the EU 
has set high goals to become a strong and determined force in the international 
relations. The challenge constitutes for the EU, the ability of the European 
governments to coordinate their positions and to upgrade the image of the 
Union itself in the official organizations and forums. It is not certain whether 
the European Union is prepared to face the challenge to formulate the rules for 
the next century in order to not be found as sidelined in the international arena 
from the United States, China and other emerging countries.

The economic governance constitutes the core of the EU’s internal agenda, 
particularly after the Greek and Irish debt crisis. In order to support the euro, 
European leaders responded to the economic problems of their house rescuing 
highly indebted countries, creating a support mechanism and introducing a 
“competitiveness pact” So far, the final outcome of these or other measures 
are unknown28. At October 2010, the European Council agreed that it must be 
legislated a permanent crisis mechanism in order to confront crises and so be 
ensured the financial stability of the entire Euro-zone. The European Stability 
Mechanism will be a permanent EU funding program for the 17 members of 
the Euro-zone, which it will succeed the European Financial Stability Facility 
and the European Financial Mechanism of Stabilization. It was expected to 
enter into force in July 2012, if ratified by Member States of the Euro-zone.

The European Stability Mechanism will be completing the new framework 
of reinforced economic governance that has as an aim the effective and rig-
orous economic surveillance, which will focus on the prevention and it will 
substantially reduce the possibility to occur future crises. The assistance to 
be provided to the member state of Euro-zone would be based on a rigorous 
program of economic and fiscal adjustment and on a detailed analysis of the 
viability of debt which will be conducted by the European Commission and the 
IMF, in contact with the ECB. The rules will be adjusted in order to be placed 
in full agreement with the policies of the IMF29. The ESM has been criticized 
because its creation presupposes the conditional increase of the contribution 
of European countries, with the greater increase that of Germany which will 
be asked to grant the 27,15% of the resources of the facility Mechanism that 
is 190.024.800.000 €30. For that reason Germany appears so reluctant about 
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to increase the resources of this permanent mechanism of support. It is also 
argued that because it looks like with the already existing European Financial 
Stability Facility, is not something new and it is not likely to solve the current 
and future problems of the regional Euro-zone countries. It leaves the many 
unanswered questions such as what will happen with the precarious economic 
situation in Greece, in Portugal, in Spain and other Euro-zone countries on the 
verge of this bankruptcy31. And this is so, because the recipes that are proposed 
as solutions always have the theoretical cover of neo-liberalism.

The finance ministers and the heads of the central banks of the G20 Group, 
at their summit in Mexico, in February 2012, called on the EU to keep its 
promise to proceed in a reassessment of the magnitude of the European Stabil-
ity Mechanism noting that it will constitute a “substantial contribution” prior 
to the increase of IMF resources. Furthermore, the European Parliament on 
25/10/2011 adopted the Resolution 2011/2011 (INI) in relation to the Global 
Economic Governance and the role the EU is called to play in the international 
world scene32. According to this resolution, the Parliament recognizes that the 
agents of policy making around the world must continue to work on finding 
solutions to reform global economic governance in order to support the resto-
ration of the equilibrium of the global economy and avoid a new recession; In 
stressing that the reform of global governance should be ensured that the mar-
kets will be based on a general institutional framework to ensure their proper 
function, estimates furthermore that one of the world’s economic policy pri-
orities should be to create a favorable environment for long-term investment.

Also, it stresses the importance of the implementation of responsible mone-
tary policies encouraging the central banks of the major economies to take into 
account the potential negative and external implications, such as the bubbles 
of assets, the arbitrage or the arbitration of the interest rates and the financial 
destabilization in other countries, during the implementation of conventional 
and unconventional measures. The resolution of the European Parliament 
includes: policy recommendations in order to encounter global economic cri-
ses, the reform of the international monetary and financial system and insti-
tutions, as well as the recommendations regarding the global governance of 
the financial-credit sector. When we consider, therefore, that the issue of the 
policy or that of control regarding the economic activity at a global level to 
sign an end or stop the anarchy which today prevails, is based on the collec-
tive governance and not on the roles of the governments of individual nation 
states. “The inspection of an activity by some means as a governance, in order 
to achieve a wide range of desired outcomes is not only a state responsibility.” 
On the contrary, as Thompson suggests, “it is a function that can be performed 
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by a wide scale of public and private, national and international institutions 
and practices33”, as characteristically highlights the European Union. This col-
lective governance however should not have limits and should not be trapped 
in the doctrine of neo-liberalism, because neo-liberalist ideological strategy 
does not respond towards the interest of the peoples but only that interest of 
particular ones. 

5. The Cause of Globalization
The cause of globalization is undoubtedly political, with the formal seal of 

political regulations and projects having the mantle of neo-liberalism. That is, 
since neo-liberalism is a synthesis between two elements: a) that of the new right 
as the ideological fold which shrinks and strips the contemporary state from 
enterprises, and b) the classical liberalism as the first supporter of free trade, why 
not projecting today some modes of passage or transit of capital internationally? 
It is considered by many researchers and economic theorists, mainly those of 
the anti-globalization, that the conservatism that was brewing and cultivated 
systematically for a long time in the western world, especially in the Think Tanks 
of both Europe and the USA, which reflected monetarist and neoliberal concep-
tions, saw a period of opportunity appropriate to launch its counterattack. Oppor-
tunity as such was given by the following: 1) with the downfall of the Soviet 
Union, 2) the fall of the Berlin Wall, 3) with the new technology of the internet 
and the communication achievements, and 4) with the irrepressible desire of the 
international banking system and financial interests for complete autonomy and 
independence from government inspections34. Many were the economic experts 
who rushed to offer their services in such a strategy which it would faithfully 
serve the rising power of money and the power of markets, and not the society in 
its entirety. The collapse of communism was the one that gave the real impetus 
for the affirmation of the great success of the bourgeois capitalist system which 
with its new doctrine of neo-liberalism shows stability and security. But, was this 
true or capitalism was in crisis as well? As Sakellaropoulos observes that “the 
debate about globalization intensified after from the simultaneous occurrence 
of two events: 1) the one was that from the downfall of the Eastern regimes-an 
evolution that seemed to point out the incapacity of realization and perform an 
alternative project of social development and the 2) other, the development of 
the science and the discipline of the information or computer science. This way, 
we had in theoretical level the combination of two elements: the political and 
technological. Under these conditions it became possible to form theories and 
formulate opinions about the end of history35.”
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The above devotees of neo-conservatism however, called their proposal 
“globalization” and with reasoning and promises which tended to attract the 
attention of unsuspecting people of everyday’s life, imposed the neoliberal 
recipe as inevitable. So they situated the financial “markets” over and above 
societies and the world politics to be subordinated to the economy. They did 
not hesitate to make the violence tool, mean of war and mean to achieve their 
goals. They raised security as good over freedom, or good better than freedom 
and the consumption as the most comprehensible evidence of prosperity. In 
that way, they have indebted the entire world, the states and the households, 
to obey on the call of their extreme profitability and their outspoken as well as 
their provocative speculation. The money became from a mean an end in itself, 
one divinity, a superior value and the redistribution of income and wealth in 
favor of the possessors, it became again global New World Order.

The accumulated wealth therefore dominated, financial markets and bank-
ing interests smashed societies but also the democracy. The private interests 
prevailed by deteriorating the morality of the people even those simple persons 
of everyday’s life.

Multinational giants inspected in authoritarian way both production and 
innovation for their of course benefit. Large financial and business groups with 
ingenuity and transformations have not failed to raise a supposedly social face 
with ostensible folds of social sensitivity. And at the altar of competition which 
was variously distorted, triumphed mergers and redemptions of companies 
glorifying this way the uncontrolled economic magnitudes. The situation has 
evolved within a climate of certainty falsified. It evolved in a climate of sup-
posedly revolutionary “modernizations” and improbable reforms absolutely 
of anti-reform content. 

The conquests of societies were abolished amid jubilant human rights 
which were interpreted inversely. So, there was set up an entire economic 
technique to impose one group of the dominant cluster its interests which mer-
cilessly struck the politics and the state. This economic technique abolished the 
whole labor relations and even the labor law. Finally the above led to a sys-
temic crisis, a crisis of financial capitalism. The system adopted the recipe of 
neoliberal utopia, imposed the logic of the financial “markets” and of the value 
brands, an improbable feasibility upon societies and so subjugated democracy 
and parliamentary system. There was established, this way, the austerity for 
vulnerable groups of population, the speculation for capital flourishing, the 
unemployment reached high levels and humanity was led to the Great Depres-
sion that we are already experiencing, the proletarianization of a large part of 
the middle class, while leading to degradation the low strata of societies.
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6. Loss or No National Autonomy: Different Approaches
But both the critics and the supporters of globalization have occasionally 

argued that the increasing integration of societies into nation-states, led to a 
reduction of political and financial autonomy. Others argue that globaliza-
tion means the end of their economic independence, the erosion of political 
democracy referred above, and an overwhelming cultural homogenization pro-
cess36. However, if the above indicate that there is a widespread idea that the 
economic integration of the national societies in the global net, denotes that 
the indigenous populations or groups and communities lose their control of 
management and it comes to in the powerful external economic and techno-
logical forces. The approach though of over-globalization with texts of various 
researchers such as Robert Reich and Kenichi Omae, regarded a change of the 
contemporary world, in comparison with thirty years ago, where the nation-
states dominated the world map. According to the same theorists, today there 
not such boundaries and it is in effect more for the economy. The capital, 
technology and information is estimated that they move freely and constantly 
across national borders. While some others grieve because of this situation and 
others believe the end of the state that will ensure greater prosperity and peace.

The researchers of globalization however believe that the international mar-
ket evolved in a factor more important than the states and the national societies 
themselves in reference to the determination of their economic affairs and 
their political issues. That is, if the national sovereignty was comprehended 
as an unlimited inspection of governments on their economies then, as Gilpin 
advises, today on the contrary, they observe their economic affairs to be deter-
mined by the international markets and multinational companies37. That’s why 
the various governments are pressed to reduce the tax cost in order to ask the 
other area the companies, more favorable to them but to go along with them 
capital and jobs. In such a context, globalization is associated not only with 
the free market, but with the above key recipes and strategies of neo-liberalism 
which lead to the end of the nation state38.

Another globalization approach however, as a complex phenomenon con-
siders that the contemporary world is subject to a transformation process, 
where theorists such as A. Giddens and Dickens, the Dora. Chelnt, and P. 
Robertson turning their attention to changes occurring in the political, social 
and cultural level39. Globalization is thus a complex process that implies that 
the world is globalized, it has not been yet globalized. In other words, the posi-
tion of the nation-state is redefined in the context of a polycentric economic 
and political system in which the ethnic borders are more permeable than in 
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the past. It means that, the state power is not developing unilaterally or one-di-
mensionally, but towards all directions and sectors and for that also towards 
the markets. But, a delegation of power from the state to markets intensifies 
the competition between the states and the governments thus give priority to 
the development of economic conflict and not to settle social issues for more 
social justice. If we see reality as it develops internationally three parameters 
can be drawn undoubtedly: 1) that all countries today, as nation-states, are 
exposed to international economic pressures more than before without doubt; 
2) that the nation states are exposed to above pressures in different ways and 
to different extents each; 3) That the influence of global changes in the results 
of policies is not automatic. In other words, in each nation-state the impact of 
these external pressures determined by the particular political and economic 
institutional structures and by the perception of those who carve the policies 
about the dimension of the state’s exposure in global forces and in the eco-
nomic and political structural restrictions40. In either way however as indeed 
suggest many scholars scientists of the international relations, globalization 
becomes a contemporary phenomenon which develops and with any evolution 
it passes and transformation. As a result, “globalization transforms but does not 
remove the Westphalia ideal of the sovereign status of the state”41.

7. Conclusion
In conclusion, what appeared to be in fashion is that the era of the nation-

state is over and that the national administration is ineffective at an epoch when 
both national economy and social processes are globalized. Thus, the national 
policy and the political choices are not only inferior but they are superseded 
by the forces of the world market which are discerned stronger than the most 
powerful states. The one factor of production that is capital, seems to be mov-
ing without national attachments and free to be transported, to be organized, 
to be activated towards that which the economic advantage dictates thus to be 
accumulated internationally, while the other factor which is the labor has not 
similar treatment. It is simply placed at the national level and it is in relatively 
static position and has to adjust its expectations to meet the new pressures 
of international competitiveness. While the threat of unemployment works 
positively for the interests of capital and negative for the protection of labor 
achievements. Here, the neoliberal ideology appears to triumph as the come-
back individualistic utilitarian theory.

In the transformation of the late capitalism that has been called globaliza-
tion, we are covering as a conclusion the fourth period of capitalism since the 



22 G. Skoulas – J. Skoulas

forms of finance capital and the speculation are constituted the core42. That is, 
the informatics, the direct appropriation of profit from the knowledge of tech-
nology, the production of knowledge and the timely information are features 
of globalization era. In such a period where the question arises whether it’s the 
end of the nation state, the answer is no. Despite the economic problems the 
national state does not disappear, but ensures the interests of the players who 
are moving in a global scale.
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THE PRICE OF RHODIUM IN THE INTERNATIONAL 
MARKET BETWEEN 1985 AND 2013  
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Abstract
Out of the six Platinum Group Metals (PGMs), three are used in the car catalysts sector: 

platinum, palladium and rhodium. Following a thorough examination of these three metals, 
we have reached the conclusion that rhodium, not only has the highest price but also its price 
presents the highest degree of heterogeneity and dispersion. What is more, the two determining 
factors according to economic theory, supply and demand, do not appear to play the dominant 
role in the formation of its price while non-economic factors (speculation, expediency, extraor-
dinary events, etc.) seem to be more decisive. This article evaluates rhodium prices in the 
period 1985-2013 –a period of 29 years– and aims to ascertain whether non-economic factors 
ultimately determine the price of rhodium – a price that is clearly characterized by excessive 
volatility. Indeed, this seems to be the case.
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1. Introduction
Setting the age of rural capitalism (feudalism) as a starting point, our world 

successively moved towards commercial capitalism, only to evolve into indus-
trial capitalism which finally advanced to the present day financial capital-
ist system, which has a monopolistic character. The latter utilizes banks and 
stock exchanges as its primary tools. The securities exchange encompasses 
shares, bonds etc., while in the commodities exchange various commodities, 
including metals, are traded. Metals are hard commodities, not available for 
immediate consumption by the public; however, it should be stressed that not 
only has the evolution of mankind been largely based on them but also, they 
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have repeatedly been used for strategic purposes. The formation of their prices, 
however, does not always follow the principles of economic theory (i.e sup-
ply and demand); other, non-economic factors often influence the formation 
of their prices.

In our article “The prices of platinum, palladium and rhodium in the inter-
national market between 2006 and 2012 and the impact of economic and other 
factors” (2015), we addressed the non-economic factors. To be more specific, 
out of the six PGMs, namely platinum, palladium, rhodium, osmium, iridium 
and ruthenium, we examined only the first three ones because they are used 
in the sector of autocatalysts. The greatest volume of the annual production of 
platinum, palladium and rhodium is absorbed by this sector. The time period 
chosen was characterized by both economic prosperity and recession and the 
sector of autocatalysts manufacturing is closely associated with the interna-
tional economic situation. Therefore, it could be ascertained whether prices 
were formed by the economic conjuncture or due to the impact of other non-
economic factors (speculation, political expediency, unpredictable events, 
etc.). The main conclusion of the analysis was that rhodium not only had the 
highest price but its price also presented a high level of heterogeneity and 
dispersion, e.g. a monthly average price of about 9,777$/oz in June 2008 but 
a monthly average price of 1,213$/oz in December 2008.

In the present article, we focus on rhodium because it presents the greatest 
price volatility. The study period lasts 29 years, from 1985 to 2013. In other 
words, it is a period that begins about 10 years after the advent of car catalysts 
(more than 80% of rhodium production is absorbed by the autocatalyst sector). 
Our aim is to ascertain if rhodium prices are significantly determined by economic 
factors or whether the impact of other, non-economic factors is more decisive. 

Methodologically, we follow an economic approach while also using statis-
tical verification. The supply and demand of rhodium is expressed in units of 
troy ounce (oz). In the case of “noble metals” an ounce corresponds to 31.1035 
gr. Prices are expressed in USD per ounce ($/oz) and refer to the annual aver-
age price of rhodium. We obtained the data on the quantities of rhodium (sup-
ply, demand etc) from the market data tables of Johnson Matthey (JM) plc and 
we have processed them with the net demand and recycling data of the period 
1985-1999. It should be noted that until 1999, total demand is not divided into 
gross and net demand but ever since 2000 it appears to be divided while total 
gross demand is comprised of total net demand and recycling. Recycling is 
related to the autocatalyst sector only. Data on rhodium prices are obtained 
from Platts up to 2010 (USGS, Loferski P., p. 131) and Johnson Matthey’s 
price charts for the time period 2011-2013.
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2. The Market Structure of Rhodium

2.1 The Supply

In 1985, about 73% of the total supply of rhodium came from South Africa, 
20% from Russia and the remaining 7% from North America.

In 1999, 82% of the total supply of rhodium came from South Africa, 13% 
from Russia and 3.6% from North America, while a small percentage came 
from Other Countries. It is impressive that the total supply numbers had more 
than doubled (from 225,000oz in 1985 to 501,000oz in 1999).

In 2013, with a total supply of 721,000oz, the distribution is as follows: 
South Africa 79.6%, Russia 11.8%, North America 3.3%, Zimbabwe 4.6% 
while a small percentage of 0.7% came from Other Countries.

Regarding the production of rhodium and all PGMs, it must be said that 
this is a difficult process that may take up to 6 months. Rocks that weigh many 
tons have to be cut to produce only an ounce of PGMs that may contain a small 
percentage of rhodium. Christian Hagelüken in his very detailed article “Mar-
kets for the catalyst metals platinum, palladium and rhodium” (2006), states 
that each ton of ore contains about 4-10 gr of PGMs and surely less than 0.5 
gr of rhodium. To be more specific, we shall hereto outline the most important 
deposits for each ton of extracted ore as well as their PGMs content – and 
rhodium in particular:

South Africa (Marensky Reef): PGMs 4-10gr Rh 0.16gr
(UG 2): PGMs 4-10gr Rh 0.34gr
(Platreef): PGMs 4-5gr Rh 0.12gr

Zimbabwe (Hartley): PGMs 4-5gr Rh 0.21gr
USA (Stillwater): PGMs 10-15gr Rh 0.60gr
Canada (Sudbury): PGMs 1-2gr Rh 0.03gr
Russia (Norilsk): PGMs >10gr Rh 0.24gr

2.2 The Demand

In 1985, Europe accounted for about 18% of the total net demand of rho-
dium, Japan accounted for 20.1%, North America accounted for 54.9% and the 
Rest of the World accounted for a 7%.



30 A. Zois – S. Zoi

In 1999, Europe accounted for 33.7% of the total net demand of rhodium, 
Japan accounted for 15.9%, North America accounted for 31.6% and the Rest 
of the World accounted for 18.8%. It is important to mention that total demand 
had also more than doubled (from 244,000oz in 1985 to 528,000oz in 1999).

In 2013, with a total net demand of 735,000oz, the distribution is as follows: 
Europe 15.5%, Japan 24.2%, North America 1.6%, China 32.7% and Rest of the 
World 26% (until 2007, China was included in the “Rest of the World” category).

In recent years, we have observed a remarkable decline in demand in North 
America while, simultaneously, the demand for rhodium has risen consider-
ably in China and the Rest of the World.

2.3 Demand by Application

Generally speaking, demand is related to the autocatalyst, chemical, electri-
cal, glass and other sectors.

In 1985, with total net demand of 244,000oz, demand was distributed between 
the abovementioned sectors as follows: 55.3%, 18.4%, 7%, 7% and 12.3%.

In 1999, with a total net demand of 528,000oz, the corresponding demand 
percentages between the abovementioned sectors, stood at 84.1%, 6.5%, 1.1%, 
6.6% and 1.7% respectively.

In 2013, with a total gross demand of 1,016,000oz, the demand percentages 
in connection with the sectors we mentioned, stood at: autocatalyst 78.83%, 
chemical 7.8%, electrical 0.7%, glass 3.9% and other 8.8%.

Therefore, it can be deduced that the autocatalyst sector accounts for the high-
est demand percentages while the use for electrical applications has almost totally 
ceased to exist. It must be stressed that recycling of rhodium –which is exclusively 
absorbed by the autocatalyst sector– is included in the gross demand numbers.

In conclusion, about 80% of the total supply of rhodium comes from South 
Africa and around 80% of the production worldwide is destined for autocata-
lyst use. With regard to demand, it has been observed that Asia seems to pre-
dominate in the markets in the last years.

3. Economic Approach

3.1 Rhodium Supply and Demand between 1985 and 2013

Within the first 15 years, i.e 1985-1999, we observe 10 years character-
ized by surplus of supply over net demand and 5 years marked by deficit. 
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During the period 1985-1999, a stocks deposit was made, reaching a peak in 
1997 when, due to a particularly high oversupply that far outweighed demand, 
stocks amounted to 169,000oz. That year, the price of rhodium plunged into its 
lowest level of the 1985-2013 period, namely at 298$/oz.

Over the next 14 years, from 2000 to 2013, we observe 7 years character-
ized by surplus over net demand and 7 years marked by deficit. It is a period 
marked by even larger stocks. The peak point was reached in 2009 when over-
supply, higher than it was in 1997, created stocks of 241,000oz. In 2009, the 
price of rhodium was 1,591$/oz. The significant decrease in comparison with 
the average annual price of 6,534$ of the previous year (2008) could not be 
overlooked and it is important to stress that this was also the highest annual 
average price ever observed in the rhodium market. We should also mention 
that 2009 is the only year in the period 2000-2013 when the numbers of supply 
by far exceeded even the numbers of total gross demand.

Table 1 shows the economic data (in 000oz) and the prices (in $/oz) of the 
rhodium market for the period 1985-2013

3.2 The Price of Rhodium between 1985 and 2013

The price of rhodium is characterized by great fluctuation as three periods of 
significant yearly escalation were followed by years marked by de-escalation. In 
the 1990-1992 period, an increase in the annual average price by 174.23% was 
observed in 1990. As for the period 2000-2001, the annual average price increased 
by 120.02% in 2000. Finally, in the period 2005-2008 the price increased by 
119.62% in 2005 and 121.41% in 2006 (compared to the previous year).

It took 15 years to surpass the annual average price of 3,739$/oz (1991) as 
it reached 4,561$/oz in 2006. Nevertheless, in just three years, the price of rho-
dium skyrocketed: from some 298$/oz in 1997, it reached 1,989$/oz in 2000. 
In 2008, the annual average price reached its highest point ever at 6,534$/oz, as 
it fluctuated dramatically between 1,000$ and 10,100$/oz throughout the year. 
The highest price of the year was observed on June 19th at 10,100$/oz while 
the lowest price of the year was observed on November 25th at 1,000$/oz. In 
the following year (2009), a significant reduction by –75.65% was observed 
as the annual average price dropped to 1,591$/oz.

The period 1985-2013 is comprised of several years that are defined by 
huge rises (over 100%) in the price of rhodium and also years characterized 
by decrease in price (by more than −40%).

Table 2 shows the annual changes (%) in the supply, demand and price of 
rhodium for the years 1985-2013.
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Table 1. Rhodium Supply, Demand and Prices 1985-2013

Year

Total 
Supply 
(000oz)

Total Net 
Demand 

(000oz)

Total 
Gross 

Demand 
(000oz)

Total 
Recycling 

(000oz)

Movements 
in Stocks 

(000oz)

Annual 
Average 

Price 
(USD/oz)

1985 225 244  0 −19 929
1986 275 268  0 7 1157
1987 313 296  −3 17 1222
1988 317 304  −7 13 1218
1989 324 327  −7 −3 1300
1990 370 391  −13 −21 3565
1991 348 346  −16 2 3739
1992 378 328  −22 50 2465
1993 376 366  −25 10 1066
1994 426 388  −34 38 636
1995 436 474  −37 −38 463
1996 476 471  −45 5 300
1997 636 467  −49 169 298
1998 530 507  −57 23 620
1999 501 528  −65 −27 904
2000 767 812 891 −79 −45 1989
2001 604 579 667 −88 25 1599
2002 615 592 691 −99 23 839
2003 724 620 744 −124 104 530
2004 720 729 869 −140 −9 938
2005 754 827 964 −137 −73 2060
2006 802 838 1009 −171 −36 4561
2007 824 844 1036 −192 −20 6203
2008 695 670 897 −227 25 6534
2009 770 529 716 −187 241 1591
2010 734 646 887 −241 88 2459
2011 765 631 908 −277 134 2026
2012 721 722 974 −252 −1 1276
2013 721 735 1016 −281 −14 1067
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Table 2:  Annual Changes in Supply, Demand and Price of Rhodium 
1985-2013

Year Total Supply dif%
Total Net 

Demand dif%
Annual Average 

Price dif%
1985 − − −
1986 22.22 9.84 24.54
1987 13.82 10.45 5.62
1988 1.28 2.7 −0.33
1989 2.21 7.57 6.73
1990 14.2 19.57 174.23
1991 −5.95 −11.51 4.88
1992 8.62 −5.2 −34.07
1993 −0.53 11.59 −56.75
1994 13.3 6.01 −40.34
1995 2.35 22.16 −27.2
1996 9.17 −0.63 −35.21
1997 33.61 −0.85 −0.67
1998 −16.67 8.57 108.05
1999 -5.47 4.14 45.81
2000 53.09 68.75 120.02
2001 −21.25 −28.69 −19.61
2002 1.82 2.25 −47.53
2003 17.72 4.73 −36.83
2004 −0.55 17.58 76.98
2005 4.72 13.44 119.62
2006 6.37 1.33 121.41
2007 2.74 0.72 36
2008 −15.66 −20.62 5.34
2009 10.79 −21.04 −75.65
2010 −4.68 22.12 54.56
2011 4.22 −2.32 −17.61
2012 −5.75 14.42 −37.02
2013 0 1.8 −16.38
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As we closely examine the annual changes in supply, demand and price of 
rhodium in Table 2, we deduce that prices change somewhat erratically; they 
do not always follow the principles of economic theory. For example, in the 
case of rhodium, a fall in demand may be followed by an increase in price 
while a slight increase in demand may be followed by a dramatic increase in 
price, e.g doubling the price etc. Let’s focus on some examples:

In 1991, net demand was deficit with reference to supply and even a 
decrease in the numbers of net demand (−11.51%) was noticed, compared to 
the 1990 numbers. This reduction of 1991 was twice as high as the reduction 
in supply. Nevertheless, the price of rhodium increased by 4.88%. In 2002 net 
demand merely exceeded supply. However, the price dropped by −47.53%, 
while it was supposed to slightly increase. After all, price increases over 100%, 
especially in consecutive years, are difficult to explain using economic theory.

Therefore, it is safe to say that the rhodium market is somewhat peculiar; a 
market where neither the Walrasian conception (where price plays a decisive 
role in the market) nor the Marshallian one (where quantity plays the decisive 
role) apply. Moreover, if we take into consideration the fact that the rhodium 
market is an oligopolistic market –due to the few countries of production– no 
known oligopoly market model could be applied because it is not a free mar-
ket. A glance at the supply and demand curves in relation to price would reveal 
that they seem to follow their own, peculiar and rather unorthodox pattern. 

Generally speaking, the rhodium market is characterized by extreme vola-
tility, making it difficult to predict the prices according to supply and demand. 
This will further be examined using a statistical approach.

Graphs 1 and 2 show the movements of supply, demand and price of rho-
dium in the period 1985-2013.
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4. Statistical Approach
As we mentioned before, the price of rhodium is highly volatile and pres-

ents a great degree of fluctuation. The aim of the statistical approach is to 
establish the relationship between price and supply/demand, i.e. the main eco-
nomic factors that may affect it.

Continuous variables are presented by their parameters (mean ± SD). 
Pearson’s correlation coefficient was used to measure the linear dependence 
between variables. The Kolmogorov-Smirnov test was used to determine 
whether sample data has been drawn from a normally distributed population. 
Under the assumption that prices are determined only through the interactions 
of supply and demand and they are independent from their previous values, 
simple linear regression was performed in order to decide if the linear relation-
ship of the considered variables was significant. The chosen significance level 
was 5%. Statistical analysis was performed using IBM SPSS.

Normality is accepted. Test distribution for each of three variables is normal.

One-Sample Kolmogorov- Smirnov Test
Total Net 
Demand Price Total Supply

N 29 29 29

Normal Parametersa,b Mean 533,76 1846,69 556,79

Std. Deviation 187,704 1624,760 190,876

Most Extreme 
Differences

Absolute ,121 ,218 ,183

Positive ,121 ,218 ,136

Negative −,083 −,170 −,183

Kolmogorov-Smirnov Z ,654 1,174 ,986

Asymp. Sig. (2-tailed) ,786 ,127 ,286

a Test distribution is Normal.
b Calculated from data.

Price is not correlated with total supply (Pearson’s correlation is not statisti-
cally significant). The correlation between total net demand and price is weak 
(36.7%).
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Correlations

Price
Total 

Supply
Total Net 
Demand

Price Pearson Correlation 1 ,304 ,367*

Sig. (2-tailed) ,109 ,050

N 29 29 29

Total Supply Pearson Correlation ,304 1 ,937**

Sig. (2-tailed) ,109 ,000

N 29 29 29

Total Net Demand Pearson Correlation ,367* ,937** 1

Sig. (2-tailed) ,050 ,000

N 29 29 29

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

The most important conclusion we reach is that there is slight correlation 
between the price of rhodium, supply and demand. The correlation between 
price and supply is not statistically significant. In spite of the fact that the cor-
relation between the variables price and total net demand is marginally signifi-
cant, it has a low correlation coefficient (36.7%). When we assess regression 
using price as a depended variable and total net demand as an independent one, 
we deduce that the impact of demand is marginally acceptable (p-value = 0.05) 
in a significant level of 5%. The volatility of total net demand, explained by 
price volatility, is only 13.5%; the remaining 86.5% is unexplained, attributed 
to other, unknown factors but definitely not the price.

p-value H0: β = 0,H1: β ≠ 0 R squared

1985-2013 0.05 0.135

Moreover, the correlation between price and stocks movements is sta-
tistically insignificant. Through examining the regression with price and 
stocks movements as variables, we conclude that the impact of the price on 
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the movements of stocks (and vice versa) is not statistically significant. The 
p-value of the regression is not significant at the level of 5% (0.398).

p-value H0: β = 0,H1: β ≠ 0 R squared

1985-2013 0.398 0.027

5. Discussion and Conclusion
Rhodium, like all PGMs in general, is produced by a few countries globally. 

Theoretically speaking, we can say that it is a case of an oligopolistic mar-
ket where supply is characterized by relative inelasticity because production 
presents technical difficulties and is time consuming. On the other hand, as 
far as demand is concerned, there are only a few users, mainly the automotive 
industry as rhodium is used in automotive catalysts. The market in this case 
could be theoretically defined as an oligopsony; it is also characterized by a 
relative inelasticity due to the difficulty in obtaining a substitute for rhodium 
– something that could possibly be done in the long run. Moreover, we should 
also take into consideration the fact that political, legal and extraordinary 
events often occur in some of the supplying countries (instability, expediency, 
strikes, etc.) as well as the factor of speculation. Consequently, it is difficult 
to implement a specific economic policy in this case; for example, it would 
be impossible for the oligopolists to form a cartel, something that happens 
quite often in an oligopolistic market. As for speculation, Jack Lifton makes 
an insightful comment about the rhodium market in his very interesting article 
“Can one man’s actions take $6 billion in value out of a minor metal market 
in a month?” (2008). He specifically states –among others– that “buying and 
selling rhodium for speculation is only for those who can afford to lose large 
sums of money rapidly...”.

The data of the economic approach reveal that the law of supply and 
demand is not always applicable. Even when it is valid, prices do not change 
in accordance with changes in supply and demand. Namely, there is a slight to 
zero correlation between the price and the above economic figures, a conclu-
sion that is also supported by the statistical approach.

It is estimated that the price of rhodium ultimately depends more on non-
economic factors and much less on economic ones.
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A GEOPOLITICAL APPROACH TO 
CONCEPTUALIZING AND MEASURING ENERGY 

SECURITY
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Abstract
Energy is an important geopolitical driver, and energy security is an emerging field with 

growing interest on how it should be measured. This paper contributes to the research litera-
ture by providing an in-depth look into the history (since the 20th century), evolution, and 
dimensions of the concept of energy security. Several definitions, models, and indicators of 
energy security are reviewed against the backdrop of international relations. Energy security 
is found to be context dependent, capable of being measured by numerous indicators, with no 
single accepted methodology being ideal for all historical and geopolitical circumstances. It is 
concluded that energy security may be measured by acknowledging that it contains multiple 
components, including: geography, nuclear energy, economy, society, environment policy and 
political institutions.

JEL Classification: N70, O13, Q48
Keywords: Energy security, energy security indexes, energy security indicators, geopolitics.

1. Introduction
Energy has been essential throughout human history. Energy is an eco-

nomic, ill-distributed and expensive good, which is subject to considerable 
price fluctuations with repercussions in many domains of life. Energy is cru-
cial for economic development as well as human security. With energy being 
the “precondition of all commodities, a basic factor equal with air, water, 
and earth” (E.F. Schumacher, Nobel laureate economist, 1977) and energy 
services a key to the functioning of modern society, energy security is para-
mount to human security (Sovacool and Mukherjee, 2011), and has become an 
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increasingly popular concept for policy makers, entrepreneurs and academics, 
combining the concepts of high and low politics.

Concerns about energy security first arose in the early 1970s in Europe, 
Japan and USA, at a time when the first oil crises uncovered the vulnerability 
of developed economies to oil price shocks. The International Energy Agency 
(IEA) was created in 1974 by the countries included in the Organization for 
Economic Cooperation and Development (OECD) to promote energy security 
among its member countries through collective response to physical disrup-
tions of energy supplies, adopting strategies such as holding stocks of at least 
90 days of oil net imports. 

The global attention to energy security is mostly explained by the new 
emerging giants of the world economy and their rising energy demand. Accord-
ing to the BP Statistical Review of World Energy, global primary energy con-
sumption increased by 1% in 2016, following a growth of 0.9% in 2015 and 
1% in 2014. This compares with the 10-year average of 1.8% a year (BP, 
2017). Energy security became a matter of security motivation for most of 
developed countries in the aftermath of the oil shocks of 1973. The late Ken-
neth Waltz argued that there is a continuity of strategies of the major western 
states in energy geopolitics, and he predicted that the oil shocks, provoked by 
the Arab export embargo, would not cause any change of power in the West 
(Waltz, 1979).

Energy security is a field dominated by a traditional approach to security 
and means different things to different countries. The differentiation is based 
on their geographical location, their natural resource endowment, the status 
of their international relations, their political system, their economic dispo-
sition (Luft and Korin, 2009), and their ideological views and perceptions 
(Marquina, 2008). The approaches to energy and security may differ between 
countries depending on the structure of the energy system and historical expe-
riences. This may be clarified by the various strategies chosen by the different 
member states within the European Union (EU), e.g. the degree of reliance 
on Russian gas and the diverse historical experiences from the Cold War have 
led to different approaches to energy security (Leonard and Popescu, 2007, as 
cited by Johansson, 2013).

The Copenhagen School of security studies has described a multi-level 
approach to international politics, and distinguishes four main levels: the inter-
national (system), the regional (sub-system), the national (unit), and the inter-
nal (sub-unit) (De Wilde, 1995). The modern energy systems have been devel-
oped into a network of energy interconnections (Johansson, 2013). Hence, 
energy security needs to be investigated at these four levels: globally, to ensure 
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adequacy of resources; regionally, to ensure that networking and trade can 
take place; at country level, to ensure national security of supply and finally at 
consumer level, to ensure that consumer demand can be satisfied. 

This paper: presents a brief history of the evolution of the concept of energy 
security; compares its definition to that of security; documents the historical 
approaches in the energy security literature against the backdrop of interna-
tional relations; places energy security in the context of geopolitics; examines 
the different components and indicators of energy security; and outlines the 
role of geographical, energy, economic, societal, environmental, political, and 
institutional components in the measurement of energy security. 

2. A review of the energy security literature
The research literature on energy security is organized around the concept 

of security, which, whether approached from a realist or a liberal standpoint, is 
based on similar ontological and epistemological assumptions. Energy security 
is understood to be closely linked with national security, and greatly influences 
by fossil fuels particularly oil. It is also closely related to microeconomic and 
macroeconomic developments (Correlje and Linde, 2006).

Energy security can be divided into security of supply and security of 
demand (Luft and Korin, 2009) or into physical security (uninterrupted sup-
ply), price security and geopolitical security. Much of the literature relates 
the term energy security to the security of supply (SOS). According to Kruyt 
et al. (2009), energy security is often used as a synonym for the security of 
energy supply, particularly by researchers adopting an economic perspective 
(Johansson, 2013; Jansen and Seebregts, 2010; Keppler, 2007; Le Coq et al., 
2009). According to Lefèvre (2007), energy security is related to the security 
of supply as well as its physical availability. Even if energy security is a term 
which includes the economic competitiveness of energy, its environmental 
sustainability and a wide variety of geopolitical issues, the literature usually 
focuses on the uninterrupted physical availability of energy at an affordable 
price (Narula and Reddy, 2015).

2.1. A brief history of energy security

Energy security has been an issue for the past century. According to Yergin 
(1991), Winston Churchill believed that oil supply security was essential to 
fuel his army during World War I, and was an important concern for Germany 
and Japan as they invaded the Union of Soviet Socialist Republics (USSR) and 
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Indonesia during World War II. During these wars, energy security was often 
implicitly used as a synonym for national security.

According to United Nations (2013) figures, the world energy demand 
increased from 1676 Million Tons of Oil Equivalent (Mtoe) in 1950 to 4197 
Mtoe in 1969. Globally, economic growth, improved living standards, motor-
ization and electrification pushed energy demand in all demand sectors, and the 
international energy trade increased from 331 Mtoe in 1950 to 1513 Mtoe in 
1969. Oil exporting countries formed the Organization of Petroleum Exporting 
Countries (OPEC) in part to address the distribution of wealth of oil exports. 
In that period, security of energy supply was not a priority in many develop-
ing countries because companies supplied cheap oil and thus stability. At the 
same time, in many developing countries the majority of the population did 
not have access to modern energy. For example, in 1969, 72% of the electric-
ity was consumed in OECD countries that had only 20% of the world total 
population (UN, 2013). 

It was during the 1970s that energy security arose as a problem in the 
research literature. In the first oil crisis in 1973, oil embargoes by the Organ-
isation of Arab Petroleum Countries (OAPEC) shook the oil importing coun-
tries to the core, while the second oil crisis shot up international oil prices 
above $30/barrel (bbl), about $100/bbl in current values (UN, 2013). 1974 
was a milestone for the energy security concept: as a response to the 1973 oil 
embargo, the OECD established the IEA. During that period, international 
energy security still largely meant oil security. According to IEA (2013) data, 
in 1979 oil shared as much as 86% of the world energy trade and the Middle 
East supplied 58% of the internationally traded oil. Consequently, by the end 
of 1970, energy security was a high priority issue on the policy agenda in view 
of its significance for the whole economy. 

The concern for energy security was reduced in the 1980s, as a result of 
the supply expansion and the lower demand for energy. Global oil imports 
decreased by 25% during the first half of the decade. Oil was in part replaced by 
natural gas and nuclear energy, especially for power generation. According to 
IEA (2013), while the world energy demand increased by 20% per annum dur-
ing the 1980s, the share of oil shrank from 42 in 1980 to 37% in 1989 for pri-
mary energy supply, and from 20 in 1980 to 12% in 1989 for power generation.

The 1990s were marked by the Gulf War and the collapse of the Soviet 
Union. Energy security gained momentum after that, when global resources 
became scarce in the face of a growing global demand for energy. At the time 
of the first Gulf War (1990-1991) and the dissolution of the Soviet Union 
(1991), new concepts emerged and the concern for energy security began to 
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gain prominence in the world’s discourse (Yergin, 1988). According to the UN 
(2013), power demand in non-OECD countries grew much faster than that of 
the OECD countries, although 63% of electricity was still consumed in OECD 
countries. Global warming issues were gradually institutionalised throughout 
the decade. The Kyoto Protocol was signed in 1997 and was the first interna-
tional treaty to outline emissions targets. Implementation required participating 
members to create policies and measures to reduce and offset domestic emis-
sions, and increase absorption of greenhouse gases. 

As mentioned by Yergin (2006) and Hancock and Vivoda (2014), the energy 
security issue re-emerged in the 2000s, driven by the rising demand in Asia, 
disruptions of gas supplies in Europe, and the pressure to decarbonize energy 
systems. In 2005 the Russian federation cut down the supply of gas to Ukraine 
on the premise that they were not ready to accept the new prices. As a result, 
the supply of gas towards western European was also shortened. The Russian-
Ukraine crises of 2006 and 2009 showed that the main supplier of the EU, was 
unreliable and capable of using energy resources as a geopolitical weapon. A 
more recent revival of interest in energy security was stirred by high oil prices 
in the period up to 2008, and geopolitical supply tensions (IEA, 2007). At the 
same time, terror attacks led to the wars in Afghanistan and Iraq. Yet, the Arab 
Spring and the “Islamic State” have created further tensions and instability. In 
addition, in 2011 the Fukushima nuclear accident raised important questions 
about the safety of nuclear energy.

The meaning of energy security has expanded over time. Deviating gradually 
from the origin of the words that only suggested stable energy flow, the fair price 
element was added in the 1970s and 1980s. Recently, energy security became 
closely entangled with other energy policy problems such as providing equitable 
access to modern energy and mitigating climate change (Goldthau, 2011).

2.2. Defining energy security

When one tries to define energy security, the question of what the term 
security means in general emerges. The Walzian meaning of security asserts 
that the issue of security stems from the anarchical structure of society (Waltz, 
1979). According to Winzer (2012), the attempts to define energy security 
have varied over time due to challenges in the realm of energy policy. Differ-
ent countries may define energy security differently, in relevance to their own 
energy situation, and their vulnerability to energy supply disruptions. Coun-
tries not only differ in their definition of energy security, but also in the way 
they address energy security challenges (Luft and Korin, 2009).
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Several authors (Yergin, 2006; Lefèvre, 2007) point out that the term of 
energy security is not clearly defined, consequently, there is no universal con-
cept of energy security. Taking into consideration the absence of a clear defi-
nition (Kruyt et al., 2009; APERC, 2007; Yergin, 2006), energy security has 
become an umbrella term for many different policy goals (Winzer, 2012). A 
multiplicity of concepts and dimensions enter the concept of energy security. 
Chester (2010) described energy security as “slippery” and “polysemic”. The 
diversity among the definitions is shaped by the perspective and nature of 
different countries, and their place in the energy chain and the energy system.

Countries are divided into three groups: producers/exporters, who wish 
to ensure reliable demand for their commodities; consumers, who commonly 
aim towards diversity of energy supply, so as to maximize their security; and 
transit states, who are the essential bridges connecting producers/exporters 
with their markets (Luft and Korin, 2009). Given the above differentiation 
among countries, there are two important terms for energy security: security 
of supply, for the consumers, and security of demand for the exporters. For 
energy exporting countries, security of demand is equally important to security 
of supply (Johansson, 2013).

According to Sovacool (2011), there are at least 45 different definitions of 
energy security that share a great deal of similarity among them, and lead to 
difficulties in terms of the operationality of the concept. Ang, Choong and Ng 
(2015) identified 83 energy security definitions in the literature. 

As pointed out by Cherp and Jewell (2014), a classic definition of energy 
security is provided by Yergin (1988), who visualized energy security as the 
assurance of “adequate, reliable supplies of energy at reasonable prices”, add-
ing the geopolitical component by qualifying that this assurance must be pro-
vided “in ways that do not jeopardize national values or objectives”. Yergin’s 
definition identifies “national values and objectives” as the assets to safeguard-
ing energy security.

The IEA, a pioneer institution in energy security and the most important 
multinational platform, defines energy security as the “uninterrupted avail-
ability of energy sources at an affordable price” and considers it to have a 
long-term and a short-term aspect. The IEA has restated the definition through 
the years to characterize energy security as adequate, affordable and reliable 
supply of energy. Long-term energy security relates to “timely investments to 
supply energy in line with economic developments and environmental needs”. 
Short-term energy security relates to “the ability of the energy system to react 
promptly to sudden changes in the supply-demand balance” (Kisel et al., 2016, 
IEA 2011a; IEA, 2011b).
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In 2000 the European Commission (European Commission, 2000) referred 
to energy supply security as “the uninterrupted physical availability of energy 
products on the market, at a price that is affordable for all (private and 
industrial) consumers, while respecting environmental concerns and looking 
towards sustainable development”. That was an extension of the IEA definition 
involving the inclusion of environmental and sustainability issues. 

Summing up, definitions of energy security (IEA, 2001, 2007; EC, 2000; 
APERC, 2007; Yergin, 2006) mainly use the term availability to imply stable 
and uninterrupted supply of energy. Other authors (Jun et al., 2009; WEC, 
2016) use the term reliability for energy infrastructure. Accessibility has been 
at the center of the energy security debates and policy approaches into the 20th 
century (Kopp, 2014). As a further extension to the original IEA definition 
of energy security, the Asia Pacific Energy Research Centre (APERC, 2007) 
highlighted the four As of availability, affordability, accessibility (to all), and 
acceptability (from a sustainability standpoint) and defined energy security 
as “the ability of an economy to guarantee the availability of the supply of 
energy resources in a sustainable and timely manner with the energy price 
being at a level that will not adversely affect the economic performance of 
the economy”. Cherp and Jewell (2014) compared the 4 As to the five As of 
access to health care (availability, accessibility, accommodation, affordability 
and acceptability). The first two (availability and affordability) constitute the 
classic approach to energy security (20th Century), while the latter two (acces-
sibility and acceptability) reflect certain contemporary concerns (21st Century) 
e.g. fuel poverty and global climate change. 

2.3. Energy security since the 20th century

Chester (2010) and Vivoda (2010) highlight the polysemic and multi-
dimensional nature of energy security. Chester suggested that the term has 
risen high on the policy agenda of governments because there is a complex 
system of global markets, a vast cross-border infrastructure networks, and a 
small group of primary energy suppliers. Manson et al. (2014) have described 
the energy security as a dynamic concept, with a perspective that depends on 
the time frame analyzed.

Energy security studies have changed in scope and focus over time, evolv-
ing from classic political economy studies of oil supplies for industrialized 
democracies, to a research field addressing a much wider range of energy 
sectors and energy security challenges (Cherp and Jewell, 2014). The sources 
that Cherp and Jewell cite show that, in the 1970s and 1980s, energy security 
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signified stable supply of cheap oil, and threats to energy security included 
threats of embargoes, and price manipulation by exporters. Contemporary 
energy security studies:
• go beyond OECD oil importers
• include nations of all levels of developments (that extract, import and 

export)
• address perspectives on energy security of non-state actors, including, 

individual regions, utilities, consumers, and global production networks
• examine a variety of energy sources and carriers
• address environmental issues such as climate change
• address equity issues, mainly providing equitable access to energy
• address a wider range of threats.

Chester (2010) described the energy regime after the World War II, high-
lighting the following characteristics:
• There was growing dominance of fossil fuels, particularly of Middle Eastern 

oil (which, in 2008, accounted for one third of world energy use), mainly 
of the countries comprising the OECD. Oil was cheap until the oil shocks 
of the 1970s, effectively triggered by the OPEC. Energy security became 
synonymous with the need to reduce dependence on oil consumption.

• The 1970s economic crisis took place at a time when production was 
internationalized against a backdrop of rampant inflation, persistently high 
unemployment, growing government expenditures, declining productivity, 
shrinking revenues, and smaller profits margins. Accepted management 
strategies failed to restore the growth of the 1950s and 1960. In the 1980s, 
the need for the introduction of greater competition and less government 
involvement was strongly advocated for the electricity, telecommunications, 
and gas grids, so the energy markets took the path towards restructuring 
and liberalization. Monopolies were broken up and new pricing schemes 
were introduced. This restructuring was promoted by the OECD, the World 
Bank, the International Monetary Fund (IMF), and international trading 
agreements.

• Nuclear energy was developed rapidly after World War II. By the end of 
the 1970s, 25 countries were generating electricity from nuclear power 
(including the USA, the UK, France, Germany, and the former Soviet 
Union). The public acceptance of nuclear energy was hit by the Three 
Mile Island (USA, 1979) and the Chernobyl (USSR, 1986) accidents. The 
growth of nuclear energy was slowed down by high capital costs, lengthy 
construction times, problems with decommissioning older nuclear plants 
and disposing their radioactive waste, reactor safety, and concerns about 
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the potential use to produce nuclear weapons. By 2006, nuclear energy 
accounted for around 15% of the world’s electricity generation, compared 
to 41% for coal, and 20% for gas. Interestingly, the current climate change 
debate has rekindled interest in nuclear energy as an energy source that is 
low in carbon dioxide emissions.

• The emergence of nuclear power reduced the role and geopolitical 
significance of coal. While oil had become the dominant fuel by 1930, 
mainly due to its importance in transport, it replaced coal as the industry’s 
primary energy source in the 1950s. In the meantime, the advent of 
supertankers and the development of pipeline networks lowered the price 
of oil and natural gas. Gas accounts for about a quarter of global energy 
consumption, a dominance which has been catalyzed by the development of 
a global market for Liquefied Natural Gas (LNG). The geopolitical problem 
is that natural gas resources are concentrated in a handful of countries, with 
the former Soviet Union and the Middle East holding about three quarters 
of known world reserves.

• Developing nations are characterized by escalating energy demands. Of 
these, China and India have emerged as major geopolitical players, key 
energy consumers, and major energy producers. Interestingly, China’s 
growth has taken place hand in hand with a rapid growth in China’s coal 
consumption, and an increase in the share of coal in world energy use. As 
of 2017, the cost of coal is comparatively low as oil and natural gas prices 
have escalated and remain high.

• Political instability in supplier countries, rapidly increasing oil prices, the 
increasing frequency of disruptions to gas supplied from Russia to Europe, 
terrorist attacks, and extreme weather events (e.g. the Hurricane Katrina 
that hit the Gulf coast of the US in 2005) often followed by electricity 
blackouts, constitute additional energy security risks.

2.4. Energy security and geopolitics

The consequences of the two oil crisis of the 1970s uncovered the degree 
of vulnerability and dependence on fossil fuel in the industrialized Western 
world. Conant and Gold (1978) made the first systematic study of energy 
issues, from a geopolitical perspective, asserting that “the country having con-
trol over resources will control those who rely on the resources, which will lead 
to a profound transformation of International Relations”.

Energy geopolitics gained momentum after the 1990s, when global resources, 
mainly fossil fuels, became scarce in the face of growing world demand for 
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energy. These changes in the global energy geopolitical situation after the Cold 
War, were documented by Mitchell et al. (1996). The term “new geopolitics” 
was used to reflect factors such as the end of the Cold War, the transformation of 
the international energy trade by Russian oil and gas resources, and the increase 
of the importance of natural gas and technology developments.

Despite the fact that the concept of energy security varies across differ-
ent time periods, it remains central to the study of geopolitics and the global 
agenda. Esakova (2012) presented the interdependent relationships in the 
energy sector, as interdependencies between energy producers and energy 
importers. Due to the interdependence of energy markets and energy prices, 
energy producers are also highly interconnected among themselves. The same 
applies to energy importers, who are often forced to cooperate in order to col-
lectively ensure their energy security. Exporting and energy importing states 
normally have contradictory interests: the first group is interested in the secu-
rity of energy demand, while the latter seek the security of energy supply.

Vivoda (2010) pointed out the following issues that have made energy secu-
rity an emerging area of focus in international relations: high energy prices; 
the increasing demand for geographically concentrated resources; the threat 
of resource scarcity and depletion in the foreseeable future; and concern for 
the likely social and political effects of climate change. The concept of energy 
security is central to the study of geopolitics.

Citing several literature sources, Johansson (2013) suggested that ongo-
ing or potential conflicts over small islands or water areas (such as the South 
China Sea and the Arctic Region) may be attributed to the existence of valu-
able energy resources. Furthermore, it is pointed out that US military activities 
in the Middle East (such as in Iraq) may be motivated by the Carter Doctrine, 
enunciated by President Jimmy Carter on January 23, 1980: “An attempt by 
any outside force to gain control of the Persian Gulf region will be regarded 
as an assault on the vital interests of the United States of America, and such 
an assault will be repelled by any means necessary, including military force.” 
(http://www.presidency.ucsb.edu/ws/?pid=33079).

Johansson (2013) has argued that the development of large-scale solar 
power in North Africa for import to the EU, may create dependencies with 
security policy implications for Europe. Furthermore, he has suggested that 
the presence of abundant energy and natural resources in poor countries may 
create regional insecurity, a phenomenon known as the resource curse.

Citing 2009 BP data, Vivoda (2010) argued that the following 10 largest 
regional economies consume 61% of the world’s energy, producing 54% of 
the world’s Gross Domestic Product (GDP), and emitting 66% of the world’s 
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carbon dioxide (CO2): United States, Canada, Mexico, Russia, China, India, 
South Korea, Japan, Australia, and Indonesia. These data show a major geo-
political disconnect: the world’s top four oil consumers, China, Japan, India 
and the US, account for 42% of the world’s oil demand, but control only 4% 
of global oil reserves. Vivoda asserted that energy security concerns among 
these four major powers have the potential to cause power competition so 
intense that may translate into open confrontation, especially in the Asia-
Pacific region, the world’s fastest growing energy consumer and a strategically 
vulnerable region, of paramount importance for global stability and develop-
ment. Vivoda also observed that the world’s top ten regional economies are 
characterized by very different energy efficiency and carbon intensity values, 
citing as examples: Japan being four times as efficient as Russia and four times 
as efficient as China; the economies of Russia, China and India being five to 
six times as carbon intensive as Japan; the inefficient use of energy (with a high 
carbon intensity), creating energy-related pollution in Russia, China and India. 
Consequently, the growth of energy use in the Asia-Pacific region, particularly 
in China and India, is likely to have profound impacts on the energy world, and 
may carry major geopolitical consequences.

2.5. Dimensions of energy security

The historical discourse on energy security has shown that it encompasses a 
number of dimensions. According to Kruyt et al. (2009), the bulk of the recent 
literature on energy security seeks to classify energy security concerns into 
dimensions, even if this classification has been criticized for lacking transpar-
ency, being systemically unjustified, and arbitrary (Cherp and Jewell, 2011).

The IEA considers energy security to have three components: reliable and 
uninterrupted supply; affordable and competitive supply; and accessible or 
available supply (http://www.iea.org/topics/energysecurity/subtopics/wha-
tisenergysecurity). Furthermore, the IEA has proposed energy security mea-
surement tools of physical availability that account for geopolitical energy 
security, pipe-based import dependence, power system reliability, and market 
power (Chester, 2010).

A study by the U.S. Chamber of Commerce (2010) presented four dimen-
sions of energy security: geopolitical (energy imports, particularly from politi-
cally unstable regions); economic (high energy intensity and trade imbalances); 
reliability (adequacy and reliability of infrastructure); and environmental 
(related to the carbon intensity of the energy systems).

In the words of Cherp and Jewell (2011): “there are three perspectives on 
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energy security, namely those of sovereignty, robustness and resilience”. Alha-
jji (2007) differentiated between six dimensions of energy security: economic, 
environmental, social, foreign policy, technical and security. Vivoda (2010) 
listed seven salient energy security dimensions (environment, technology, 
demand side management, socio-cultural or political factors, human security, 
international elements like geopolitics, and the formulation of energy security 
policy) and 44 attributes of energy security.

Sovacool and Mukherjee (2011) consider energy security to comprise five 
dimensions that may be broken down into 20 components, as follows:
 1. Availability: security of supply and production, dependency, and diversifi-

cation
 2. Affordability: price stability, access and equity, decentralization, and low 

prices
 3. Technology development: innovation and research, safety and reliability, 

resilience, energy efficiency, and investment
 4. Sustainability (i.e. environmental component): land use, water, climate 

change, and air pollution
 5. Regulation: governance, trade, competition, and knowledge for sound regu-

lation.
To this end, Sovacool and Mukherjee have assembled 320 simple indicators 

and 52 complex indicators of energy security.
In a study for the evaluation of energy security in the Asia Pacific and 

funded by the MacArthur Foundation, Sovacool (2011) listed 20 dimensions of 
energy security identified by experts. For each dimension (availability, depen-
dency, diversification, decentralization, innovation, investment, trade, produc-
tion, price stability, affordability, governance, access, reliability, literacy, resil-
ience, land use, water, pollution, efficiency, and greenhouse gas emissions) a 
number of metrics and indicators was presented.

Putting energy security dimensions into perspective, Radovanović, Filipović 
and Pavlović (2017) pointed out that it is not possible to develop a unique meth-
odology of assessing energy security because each country has a different wealth 
of energy resources. The use of these resources differs in: type and intensity 
at different points of development; climate; geopolitical position; demographic 
indicators; economic growth; and strategic priorities, which depend on the 
historical, social and political social conditions (Chester, 2010). Furthermore, 
Radovanović, Filipović and Pavlović argue that all countries try to improve their 
energy security by increasing energy efficiency, improving the stability of energy 
systems, reducing energy vulnerability, and increasing self-sufficiency.

Key energy security models and indicators are reviewed in the next sections.
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2.5.1. Energy security models
The IEA Model of Short-Term Energy Security (MOSES) (IEA, 2011), is 

designed to analyze short-term energy security in IEA member countries, and 
it functions as a tool to understand the energy security profiles and identify 
energy policy priorities. The MOSES model looks at resource adequacy, diver-
sity, flexibility, asset performance and sustained emergency events (Kisel et al., 
2016). MOSES uses 35 indicators each of which relates to one of the dimen-
sions and is meant to indicate a “level of risk” or the “adequacy of resilience” 
of the energy sources under investigation (IEA, 2011a; IEA, 2001b).

The Risk of Energy Availability: Common Corridors for Europe Supply 
Security model (REACCESS) (REACCESS, 2011) is a unique world model 
that links three models:
 1. the Pan European TIMES multi-regional model (PET36)
 2. the global multi-regional TIMES Integrated Assessment Model (TIAM-

World)
 3. the REACCESS Corridor (RECOR) model, representing the technical-

economic details of all “energy corridors” which bring energy from all 
resource-rich locations to consuming regions.
REACCESS is a large partial equilibrium model of the global energy sys-

tem representing 51 regions: the 36 countries of PET36 plus the 15 regions of 
TIAM-World remaining after the EU region is excluded from consideration 
(REACCESS, 2011).

2.5.2. Energy security indicators
The formulation of energy security dimensions is the first step for the 

energy security analysis. Nevertheless, these dimensions must be comple-
mented by indicators, which according to Cherp and Jewell (2011), should 
relate to the dimensions and seek to quantify the energy security risks and con-
cerns identified therein. The aggregation of indicators allows the comparison 
between energy security risks and identifying policy trade-offs.

Many indicators are available in the literature, based on the perspective of 
the user (Narula and Reddy, 2015). The literature on the indicators of energy 
security is quite extensive (Greene, 2010; Coq and Paltseva, 2009; Lefèvre, 
2010; Löschel, Moslener and Rübbelke, 2010; Sovacool et al., 2011) and can 
be a useful tool for monitoring, measuring and evaluating the current and future 
effects of energy security on the economy, the society and the environment. 
Indicators for energy security are necessary to link the concept with model-
based scenario analyses in the context of addressing policy issues related to 
affordable energy and climate change (Kruyt et al., 2009).
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Chester (2010) suggested that there are quantitative and qualitative 
approaches to the measurement of energy security. Threats to energy security 
are short-term (operational) and long-term (related to adequacy of sources, 
transit, storage and delivery). The literature reviewed by Chester suggests that 
the quantifiable energy security indicators have the potential of being ana-
lytically helpful, and are necessary to assess the consequences of alternative 
development scenarios.

Various studies (Sovacool et al., 2011; Kisel et al., 2016; Sovacool and 
Mukherjee, 2011; Radovanović, Filipović and Pavlović, 2017) have proposed a 
wide variety of energy security indexes, either to compare performance among 
countries or to track changes in a country’s performance over time. In these 
studies, some indicators are first identified based on specific considerations 
or theoretical framework. This is followed by data collection, normalization, 
weighting, and aggregation of the chosen indicators to give one or more com-
posite energy security indexes. A quick review of these studies shows that 
there are large variations in the choice of indicators (Ang et al. 2015).

Sovacool (2011) defined an index with 20 dimensions and 200 attributes. 
In subsequent work, Sovacool and Mukherjee (2011) reduced the number of 
dimensions to five and the number of attributes to 20. Sovacool (2013) applied 
the index to a set of countries and found that Japan had the highest energy 
security index among the 18 countries considered. The impact of the Fukushima 
nuclear accident on Japan’s energy system and economy hints at the difficulties 
that may be encountered when constructing robust energy security indexes.

Ang et al. (2015) reviewed 53 studies that deal with energy security indica-
tors. The number of indicators reviewed in studies varied from a few to more 
than 60. About two-thirds of the studies employ no more than 20 indicators. 
The research identified that there are two major types of studies that use energy 
security indicators: those that deal with performance over time, and those that 
compare performance among countries with no significant difference in the 
number of indicators used.

Turning to specific indicators, the Herfindahl-Hirschmann Index determines 
the degree of a certain country’s dependence on a certain supplier, and may be 
used as an indicator that indirectly points to the energy security of a country 
(Radovanović, Filipović and Pavlović, 2017). The Supply/Demand Index for 
the long-term security of supply (SD Index) (Scheepers et al., 2007) has been 
designed on the basis of expert assessments on all possible relevant aspects of 
SOS and covers demand, supply, conversion, and transport of energy in the 
medium to long-term (Kruyt et al., 2009). It is a composite indicator that com-
prises 30 individual indicators and considers the characteristics of demand, 
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supply and transport (Radovanović, Filipović and Pavlović, 2017). According 
to Kruyt et al. (2009), the basic difference with other indicators, is that the 
SD index attempts to grasp the entire energy spectrum, including conversion, 
transport and demand (since a decrease in energy use lowers the overall impact 
of supply disruptions).

The Oil Vulnerability Index (OVI) (Gupta, 2008) is an aggregated index of 
oil vulnerability based on seven indicators:
• the ratio of value of oil imports to GDP
• the oil consumption per unit of GDP
• the GDP per capita
• the oil share in total energy supply
• the ratio of domestic reserves to oil consumption
• the exposure to geopolitical oil supply concentration risks measured by net 

oil import dependence, diversification of supply sources, political risk in 
oil-supplying countries, and the market liquidity.
According to Radovanović, Filipović and Pavlović, (2017), OVI is a more 

comprehensive composite index that considers certain economic indicators, 
import dependence, and political stability.

The Vulnerability Index (Gnansounou, 2008) is a composite index which 
considers five indicators: energy intensity, energy import dependency, ratio of 
energy-related carbon emissions to the total primary energy supply (TPES), 
electricity supply vulnerability, and lack of diversity in transport fuels 
(Radovanović, Filipović and Pavlović, 2017). The Risky External Energy 
Supply (Le Coq and Paltseva, 2009) is entirely supply-oriented, considers 
solely the level of diversification, with particular emphasis on the assessment 
of transport safety of energy generating products (Radovanović, Filipović and 
Pavlović, 2017).

The Aggregated Energy Security Performance Indicator (AESPI) (Mart-
chamadol and Kumar, 2013) has been developed by considering 25 individual 
indicators representing social, economy and environmental dimensions. The 
indicator ranges from zero to 10, and requires time series data for its estima-
tion. The advantages of AESPI is that it not only assists in knowing the past 
energy security status of a country, but also helps in assessing the future status 
considering the energy policies and plans of the country, thus enabling the 
monitoring of the impacts of the policies. The Socio-economic Energy Risk 
is a composite index that considers the following indicators: energy source 
diversification, energy resource availability and feasibility, energy intensity, 
energy transport, energy dependence, political stability, market liquidity, and 
the GDP (Radovanović, Filipović and Pavlović, 2017).
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The US Energy Security Risk Index (US Chamber of commerce, 2010) is a 
complex composite index obtained based on 83 individual indicators assessing 
geopolitical indicators, economic development, environmental concerns and 
reliability (Radovanović, Filipović and Pavlović, 2017). The Energy Develop-
ment Index (EDI) (IEA, 2011) is composed of four indicators, each of which 
captures a specific aspect of potential energy poverty:
• per capita commercial energy consumption, which serves as an indicator of 

the overall economic development of a country
• per capita electricity consumption in the residential sector, which serves 

as an indicator of the reliability of, and consumer’s ability to pay for, 
electricity services

• share of modern fuels in total residential sector energy use, which serves as 
an indicator of the level of access to clean cooking facilities

• share of population with access to electricity.
This index was intended as a simple composite measure of the progress 

of a country or region in its transition to modern fuels, and of the degree of 
maturity of its energy end use (IAEA, 2005).

The Energy Security Index is composed of two indicators (ESIprice, 
 ESIvolume) that measure the energy security implications of resource concen-
tration, from the viewpoint both of price and of physical availability (IEA, 
2007). ESIprice is a composite measure of the diversification of energy sources 
and suppliers and the political stability of exporting countries, while ESIvolume 
is a measure of the level of dependence of natural gas imports.

In what constitutes an interesting approach, the energy trilemma is defined 
as balancing the trade-offs between three major energy goals, namely energy 
security, economic competitiveness, and environmental sustainability (Ang et 
al. 2015). The dimensions of energy trilemma are defined by WEC (2016) as 
follows:
• Energy security: Effective management of primary energy supply from 

domestic and external sources, reliability of energy infrastructure, and 
ability of energy providers to meet current and future demand. 

• Energy equity: Accessibility and affordability of energy supply across the 
population. 

• Environmental sustainability: Encompasses achievement of supply and 
demand-side energy efficiency, and development of energy supply from 
renewable and other low-carbon sources. 
The Energy Architecture Performance Index (EAPI) was proposed in 

2010 by the World Economic Forum (WEF) and was modified the next year 
into the Energy Sustainability Index (EAPI, 2015). Over the years up until 
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2015 this index was slightly modified. EAPI is a composite index based on a 
set of indicators divided into three basic categories (energy security, energy 
equity and environmental sustainability), the so-called Energy Trilemma Index 
(Radovanović, Filipović and Pavlović, 2017).

The Energy Trilemma Index, formerly known as the Energy Sustainability 
Index, was first introduced in 2009, ranking close to 90 countries. This rank-
ing has been expanded to include 130 countries and greater detail about the 
performance of countries on the specific trilemma dimensions by adding a 
balance score and an index watch list to give an indication of countries that 
are expected to display trend changes in the next few years (Ang et al., 2015). 
The Index 2.0 methodology uses a set of 34 indicators and approximately 100 
data sets to rank countries on their trilemma performance (compared to 23 
indicators and 60 data sets in the current index methodology) (WEC, 2016).

3. Measuring energy security
In spite of all that has been presented so far, the concept of energy security 

(and its geopolitical role) is relatively novel, and there are no well-replicated 
scales for measuring it (Corner et al., 2011). Different approaches to measuring 
energy security have been developed in the literature (Radovanović, Filipović 
and Pavlović, 2017), although even the simplest definition (“the uninterrupted 
availability of energy sources at an affordable price” by the IEA) illustrates 
how complex can any attempt of measurement be.

Measuring energy security helps remove ambiguity from the concept. Often-
times, energy security focuses on specific energy sources, and talk is made of oil 
security or coal security. In fact, if one centers on certain aspects of energy supply 
(such as electricity supply, nuclear power, and gasoline powered automobiles), 
developing and least developed countries are automatically excluded from con-
sideration since they have poor electricity networks, limited nuclear power units, 
and non-motorized forms of transport. Another way to go about it, is to consider 
isolated quantitative variables (such as electricity supply, percent of population 
with access to electricity, or energy intensity) that are often sectoral in nature, e.g. 
household energy consumption or share of commercial energy in total energy use. 
Alternatively, one may estimate composite indicators, such as industrial efficiency, 
transportation productivity, and environmental quality (Sovacool and Mukherjee, 
2011), which are nontrivial to estimate in a meaningful and accurate way.

Cherp and Jewell (2014) have suggested that energy security should be 
conceptualized as an instance of a more general construct of security. A good 
basis for approaching security has been provided by the seminal work of 
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Baldwin (1997), who argued that military, economic, social and environmental 
instances of security constitute different forms of security, not fundamentally 
different concepts. Cherp and Jewell suggested that Baldwin makes a distinc-
tion between “acquiring new values” that is not related to security, and “pro-
tecting existing values” that lies at the heart of the concept of security.

Vivoda (2010) argued that the classic understanding of energy security is 
limited, and must be expanded to encompass contemporary factors and chal-
lenges, recognizing the fact that energy security is an issue firmly linked with 
global politics and the relations among nations. According to the same author, 
there are seven major challenges that must be accounted for, in a contempo-
rary concept of energy security, with a total of 44 attributes of each dimension 
(considering various quantitative and qualitative attributes of each country):
• environment, which constitutes a serious challenge to traditional supply 

security centered thinking
• technology, where a central challenge relates to the creation of a 

technological base capable of supporting the transition from fossil fuels 
to alternative and renewable energy sources, against the background of an 
increasingly technologically intensive society

• demand-side management, which is concerned with demand-side risks such 
as demand surges or large supply capacity surpluses (which may occur, e.g. 
in a recession)

• social and cultural factors, such as the NIMBY type of opposition from 
local communities or social movements, which make the siting of important 
infrastructure (such as large power plants) problematic

• human security, which goes beyond the requirement for a state to be energy 
independent, and covers issues such as providing access to basic energy 
services to all population (related to fuel poverty)

• international implications, such as whether a state is committed to global 
cooperation on energy related issues such as climate change agreements or 
regional energy security cooperation

• existence of energy security policies, which underscore the capacity and 
commitment of a state to achieve such a target.
Furthermore, Vivoda (2010) gives examples of employing these dimen-

sions and attributes to compare countries:
• Japan would likely score high in fossil fuel demand reduction (achieved by 

conservation and substitution policies)
• western liberal democracies such as the US, Canada and Australia, would 

score higher on sociocultural risks related to NIMBY behavior, compared 
to more authoritarian states such as Russia and China
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• regional countries would score low on commitment to regional and 
international cooperation on energy-related issues.
In the next sections, a number of components that should be taken into 

account in the formulation of an energy security indicator are discussed.

3.1. Geographical components

According to Correlje and van der Linde, (2006), the geographic distri-
bution of oil, gas and coal reserves should be considered. Furthermore, the 
location of a country in an oil producing area such as the Middle East, Russia, 
the Caspian, the Persian Culf, and Africa, should be represented, possibly by 
indicator variables. In particular, even though the Middle East has vast gas 
resources, the political climate is not much better than Russia and the Caspian 
Sea, as far as investments are concerned.

3.2. Energy components

Coal and nuclear power will continue to play an important role in the energy 
mix, to offset dependence on imported gas (Correlje and van der Linde, 2006), 
so the contribution of each energy source to the energy mix of each country 
should be considered. The oil consumption growth and the investments to 
construct new or replace existing production capacity should also be among 
the data that will be collected and subject to analysis. Strategic coal, oil and 
gas reserves as well as the ratio of reserves to production of the present as well 
as e.g. 40 and 60 years in the future, should also be taken into consideration.

Given that the US purchases crude oil from over 60 different countries 
(Correlje and van der Linde, 2006), a work researching energy security should 
keep track of the number of countries that a country purchases oil, gas, and 
coal from. This, together with the fact that much of global oil production origi-
nates in countries that are characterized by internal instability, points towards 
the direction of possibly defining appropriate energy fragility variables.

3.3. Nuclear energy components

The incorporation of a nuclear energy component in an energy security 
indicator seems obvious, since nuclear power can be an economical and reli-
able way of generating large amounts of base load electricity without produc-
ing CO2. With nuclear power, the marginal cost of electricity is low, but con-
struction, decommissioning, and waste disposal costs are high (WEC, 2016). A 
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total of 31 countries already have nuclear power and a number of them, includ-
ing India and China, are looking to build new nuclear power units, while 20 
countries are reported to be looking to develop nuclear power (World Nuclear 
Association, 2017).

As pointed out by Corner et al., (2011), the long-time association of nuclear 
energy with destroying powers and world-making, sets nuclear apart from 
other technological systems in the mind of the public, what Masco (2006) calls 
the “nuclear uncanny”. In the words of Winzer (2012): “For some people the 
goal of energy security is the reliable provision of fuels and the role of nuclear 
energy is one of enhancing security. For others, energy security is concerned 
with a reduction of hazards from accidents and proliferation and the expan-
sion of the nuclear industry is a potential threat to energy security”. Corner 
et al. (2011) argue that public attitudes towards nuclear energy constitute a 
reluctant acceptance (Bickerstaff et al., 2008) that should be interpreted against 
the following background: (a) high levels of awareness and concern about 
climate change, coupled with (b) an emerging concern about energy security 
(which remains poorly defined). Nuclear energy has been viewed as a potential 
method of addressing these two issues since the late 1990s (Teravainen et al. 
2011), yet there is a clear preference for renewable energy over fossil fuels, as 
sources for electricity generation.

3.4. Economic components

Energy security is and will continue to be an issue because of the ongoing 
relevance and inertias associated to energy in contemporary economies. As a 
consequence many countries have energy security as a major priority in their 
energy policies.

Probably the most important element that is included in all definitions of 
energy security is the availability of energy to an economy Kruyt et al. (2009). 
Energy security is often implicitly used as a synonym for security of supply, 
particularly by researchers applying an economic perspective such as Kruyt 
et al., (2009) and Johansson (2013). In this fashion, energy security is closely 
related to micro and macroeconomic developments (Correlje and van der 
Linde, 2006). Some thoughts on economic variables that could be taken into 
account in an energy security indicator now follow.

A minimum supply of energy is essential for the functioning of an econ-
omy, thus energy security is and will continue to be an issue (Labandeira and 
Manzano, 2012). The cost of energy is an important factor in the inflation rate 
as well as in the competitive position of the economy of a country (Correlje 
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and van der Linde, 2006). On the relationship between energy prices and 
energy consumption, Radovanović, Filipović and Pavlović (2017) has argued 
that when energy prices increase, the consumption does not decline, while 
when energy prices decrease, energy consumption increases significantly. On 
the affordability of energy prices, Deese (1979), as cited by Cherp and Jewell 
(2014), writes that affordable prices do not cause “severe disruptions of normal 
social and economic activity”.

Consuming countries wish to keep energy prices low (as long as does not 
remove incentives for the development of supply), while producing countries 
gain when prices are high (as long as they do not cause big reductions in 
demand) (Johansson, 2013). Imports from OECD and non-OECD countries 
should be tallied (Correlje and van der Linde, 2006). Investments as well as 
Foreign Direct Investments (FDS) in the oil, gas and coal industry could be 
taken into account too (Correlje and van der Linde, 2006).

The existence and number of independent bilateral agreements with pro-
ducer countries as well as the economic instability could be indicated (by 
dummy or quantitative variables) (Correlje and van der Linde, 2006), pos-
sibly including quantitative measures of economic instability as well. As an 
example, in countries like Nigeria, there are conflicts over economic rents and 
oil exploitation, which in turn cause political and social rivalry (Correlje and 
van der Linde, 2006) that should be accounted for in any research aiming to 
develop an energy security indicator.

3.5. Societal components

The attitudes of society towards the use of alternative energy sources should 
be accounted for in an energy security index. Corner et al. (2011) argue that 
high concern about energy security (as a foreign policy issue) was found in 
a summary of international public opinion (by the World Council on Foreign 
Relations), with significant support for energy conservation and investment in 
renewable energy sources. The same authors cite a UK national survey that 
indicated a high degree of support for government subsidies of renewable 
energy technologies as well as attaining energy independence. Of the renew-
able energy sources, solar and wind power appear to be perceived favorably as 
being able to deliver reliable and secure energy (Reiner, 2006).

3.6. Environmental components

Although air pollution became a big concern in industrialized countries during 
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the 1950s, 1960s and 1970s, global warming and awareness of climate change 
remained low. In the 1980s, the World Health Organization (WHO) found the 
Intergovernmental Panel on Climate Change (IPCC) to provide a scientific view 
of climate change. In 1997, the Kyoto Protocol was signed to set binding obli-
gations on industrialized countries to reduce emissions of greenhouse gases. In 
2011 a new value was included in the basic definition of energy security by IEA, 
the “respect for environmental concerns”. All in all, there is no doubt that envi-
ronmental concerns should be accounted for, in any definition of energy security.

3.7. Political and institutional components

Organizations that should be considered in the context of energy security 
are the World Trade Organization (WTO), IEA, OPEC, and IMF. Relevant 
regional free trade organizations include the European Union (EU), the North 
American Free trade Agreement (NAFTA), the Southern Common Market 
(MERCOSUR), and the Southern African Development Community (SADC) 
(Correlje and van der Linde, 2006).

Although the US maintains a transatlantic relationship with the EU cooper-
ating on issues of energy security, at the same time it discourages independent 
EU energy initiatives, e.g. the Euro-Arab dialog that took place in the 1970s. 
Political difficulties should be taken into account in the development of an 
energy security indicator, with possible interactions with oil producing country 
(Correlje and van der Linde, 2006).

The ability of a country to develop its own means of deterrence and the 
actual deterrence capacity both relate to energy security. The case of Iraq, a 
central player in the global energy landscape, show that an indicator variable 
showing whether a country is a failed state, should be incorporated in the 
political component of any energy security research. Competition for scarce 
resources between consumer countries will cause conflict, so there is a risk 
that key producing regions slip into chaos – this should also be accounted for.

The presence of a centralist political structure, lack of effective political 
institutions, and a weak civil society are also indicator variables that should 
be considered. The presence of elites, and the concentration of bigger amounts 
of wealth in smaller portions of the society, should also be considered. Taking 
corruption into account is important because large oil and gas revenues gener-
ate political pressures and corruption (Correlje and van der Linde, 2006).
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4. Conclusions
Energy is an important geopolitical driver, and energy security is an emerg-

ing field with growing interest on how it should be measured. This paper con-
tributed to the research literature by providing an in-depth look into the history, 
alternative definitions, and the components of energy security.

Differences among studies were observed in the way definitions are framed 
and indicators are constructed. Energy security was shown to be a multidimen-
sional concept, taking into account geographical, nuclear energy, economic, 
social, environmental, political and institutional components.
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Abstract
Despite its obvious importance, little empirical evidence is available regarding behavioural 

patterns of employees working in the mutual fund sector. This study provides evidence that (1) 
employees, in order to be effective, adapt distinct behaviour, according to the department they 
are working for, and (2) the overall behavior of employees isn’t differentiated between mutual 
fund management companies and, also, it isn’t influenced by their personal/demographic profile. 
The job’s specific requirements, in an environment like the mutual fund industry, is the unified 
factor for the employees’ behavior, regardless of their particular personal background (like 
gender, age, marital status, studies, etc.). This is one of the first studies attempting to examine 
the personal characteristics (e.g. the behavior), not only for mutual fund mangers, but also for 
employees working in other departments, like marketing, accounting, etc. 

JEL Classification: D23, L2 
Keywords: Behaviour, Human Capital, Mutual Fund Management Companies

1. Introduction
Employees are one of the most valuable assets of an organization. When 

employees adapt the proper behavior this means that they are effective, which 
can result to increased customer satisfaction. Satisfied customers lead to cus-
tomer loyalty, increasing the profits and market share. According to Bacon 
(2004) any behavior that can differentiate a company is above average, because 
it goes beyond customers’ expectations. Employees with superior interper-
sonal skills (i.e. sociability, openness with sharing feelings, interest in other 
people, etc.) can better handle the reactions and emotions of customers (Bacon, 
2004). Likewise employees with altruistic behavior help an organization to 
function effective (Rosopa et al., 2013). Hence, achieving behavioral advan-
tage demands hiring the right people that adapt the proper behavior in the 
workplace. Furthermore, the participative managerial behavior (i.e. focus on 
individuals, teams, relationships between work groups and the relationship of 
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all of these to the organizational mission) is a key element in the organizational 
transition (Albers Mohrman and Lawler, 1988, p.58).

In selecting and recruiting the personnel, an organization wants to hire 
people that have the right abilities in order to achieve business objectives 
(Thomas, 1990, p.13). Furthermore, the picture of an organization is influenced 
from the behavior and abilities of its employees. Hence, attracting and retain-
ing the best people is something that investors keep in mind when judging the 
value of a company (Michlitsch, 2000, p.29).

2. Employees’ Behavior in the Workplace
Behavior is any form of human action (Adler and Gundersen, 2008, p.20). 

Organizational behavior is “the study of human behavior in the workplace, 
the interaction between people and the organization with the intent to under-
stand and predict human behavior” (Hiriyappa, 2009, p.3). According to 
Hellriegel and Slocum (2009, p.36) behavior always includes the complex 
interaction between the person and the situation, e.g. the surrounding environ-
ment strongly influences the way people behave at a certain time. Employees’ 
behavior in a company is impacted from (1) group norms, expectations, and 
cohesiveness, (2) organizational culture, organizational procedures, and orga-
nizational structure and (3) the performance of the organization in the market-
place (Sims, 2002).

In studying the behavior of employees in organizations, it is important to 
focus on the link between personality and behavior. Personality is “a relative 
stable set of psychological attributes that distinguishes a person from another” 
(Griffin and Moorhead, 2010, p.61). Personality represents certain character-
istics that lead to consistent patters of behavior (Hellriegel and Slocum, 2009, 
p.36). Personality psychologists, after many years of research, have concluded 
that the dimensions that can describe human personality are: emotional stabil-
ity, agreeableness, extraversion, conscientiousness, and openness (Griffin and 
Moorhead, 2010, p.61; Champoux, 2010, p.112; Hellriegel and Slocum, 2007, 
p.46) (Figure 1). 

Several researches indicated that there exists a relationship between per-
sonality factors and job performance, indicating that employees who are 
responsible, dependable, persistent, and achievement oriented achieve better 
results (Hellriegel and Slocum, 2007, p.47). The dimensions of personality 
are essential in managing the behavior of employees in an organization. Tosi 
et al. (2000) suggest that prevailing personalities in the workplace shape the 
organizational culture.
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Source: Champoux JE. (2010). Organizational Behavior: Integrating Individuals, Groups, and 
Organizations. (4th ed.). New York: Taylor & Francis, p.112.

Figure 1: The Big Five Personality Dimensions

In addition, the behavior of employees is a function of the person and the 
environment (Tosi and Mero, 2003, p.4):

B = f (P, E)

Tosi and Mero (2003) suggest that the environment encompasses every-
thing that can influence the behavior of a person. The environment interfaces 
with the main characteristics of a person, influencing together its behavior. 
The behavior being, finally, adapted by employees has some consequences 
(intended or not) that can effect the organization. In addition, a person can 
learn from its behavior and consequences and make any changes that are nec-
essary in his behavior and/ or in the environment in order to reduce any nega-
tive outcomes in the future (Figure 2). 

According to Sulea et al. (2012) job and personal characteristics differen-
tially predict organizational behavior. Employees’ behavior at work is a com-
bination of (1) their choice to participate in organizational activities, teams, 
not to be absent, etc. and (2) their decision how to behave at work (Cascio 
and Boudreau, 2010). If the environment, i.e. the organization, offers the 
right incentives and motivates employees, this means that the behavior they 
will choose to adapt will be for the benefit of the organization. Employees’ 
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behavior affects the organizational results, since it has been observed that not 
proper behavior leads to reduced performance (Fournies, 2000, p.217).

Employees are a vital part for every organization, no matter in which sector 
an organization operates. Without their involvement nothing can be realized, 
no plan or procedure. Human resources belong to the intangible assets of an 
organization that are hard to be imitated or copied by competitors, because 
they posses certain nonmaterial characteristics. Employees’ behavior is one of 
the most important intangible characteristics. Behavior can lead a company to 
the top or failure. Thus, it is important to focus on the dimensions of behavior 
that are being adapted in the workplace by employees, and not to ignore their 
multiple impact on organizational results.

3.  Employees’ Behavior in the Greek Mutual Fund Management 
Companies
Human resources are a crucial factor for the analysis of financial markets 

and shouldn’t be ignored. One of the most important reasons why investors 
choose a mutual fund is past track record. Therefore, it comes as no surprise 

Source: Tosi H, Mero N. (2003). The fundamentals of organizational behavior: What managers 
need to know. Oxford: Blackwell Publishing, p.5.

Figure 2: Basic Model of Human Behavior
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that there is a wealth of literature on mutual fund performance and about mutual 
fund managers themselves (Bogan et al., 2013; Kaushik et al. 2010; Christoffer-
sen and Sarkissian, 2009; Gil-Bazo and Ruiz-Verdu, 2008; Switzer and Huang, 
2007; Maditinos et al. 2007; Gottesman and Morey, 2006; Golec, 1996). 

Despite its obvious importance, little empirical evidence is available 
regarding the behavior of all employees working in the mutual fund sector. 
All of the above mentioned studies focus on mutual funds or mutual fund 
managers. None of them has examined employees that work in other depart-
ments (like marketing, accounting, etc.), besides mutual fund managers. This is 
one of the first studies attempting to examine the personal characteristics (e.g. 
the behavior) and demographic profile, not only for mutual fund mangers, but 
for the total of employees working in a mutual fund management company. 
Hence, the purpose of this paper is to investigate the behavior of employees 
working in mutual fund management companies in Greece. 

It would be interesting to research the employees’ behavior of companies 
that are preferred by customers over other companies. Thus, to investigate the 
behavior of employees that work in companies that posses big share of the 
market. Do the human resources of these companies adapt the same behavior? 
If yes, what dimensions of behavior are being adapted from employees that 
work in companies that are famous and successful in the Greek mutual fund 
industry? This is something that the present paper attempts to study. 

According to Kusluvan (2003, p.39) employees’ personality is considered 
to influence organizational performance, indirectly through employees’ perfor-
mance. Furthermore, there is a strong link between human resource manage-
ment systems, policies/practices and organizational effectiveness through their 
effects on employees’ behavior (Kusluvan, 2003, p.40). A good measure for 
organizational effectiveness is the market share. Thus, the bigger the market 
share of a company, the bigger its effectiveness. The market share expresses 
an approximate view of a company’s sales performance in relation to the total 
market (Bragg, 2007, p.281). Between market share and awareness there exist 
a positive relationship (Woodside, 1996, p.18). This means that investors 
choose the mutual fund company to invest according to their brand awareness.

On the basis of the above rationale, the behavior of employees of the three 
largest Greek mutual fund management companies, who are equally dominant 
and capture, approximately, 80% of the Greek market, was analysed by devel-
oping an assessment tool, through the combination of two established ones. 
The Greek mutual fund industry has a peculiar characteristic: the market share 
is concentrated in three Greek mutual fund management companies. Knowing 
that these companies are famous and competing with each other, it would be 
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interesting to study the behavior of their employees and see what behavior is 
being adapted according to specific job characteristics and if the behavior is 
differentiated among these three highly successful companies.

The individual is the starting point of organizational effectiveness (Hellriegel 
and Slocum, 2009, p.6). In order to work effectively all employees must have 
completely understood what is expected from them, what are the job require-
ments, how they must behave in order to meet the specific goals of their position 
and adjust to the organizational culture. Organizational Citizenship behavior 
may be the competitive edge that can make an organization to be differentiated 
and excel above its competitors (Kusluvan, 2003, p.258), because it includes all 
relevant positive behaviors of individuals within an organization (Barroso Castro 
et al., 2004, p.29). Graham (1991, p.255) suggested that organizational citizen-
ship behavior encompasses the following three categories of behavior:

1. Organizational Obedience (e.g. respect for rules and regulation, task 
completion, etc.)

2. Organizational Loyalty (e.g. cooperate with others to serve the interests 
of the whole, contribute to the reputation of the organization, etc.)

3. Organizational Participation (e.g. attending meetings, sharing ideas with 
others, etc.)

Furthermore, according to Herman et al. (1975) the organizational structure 
characteristics play an important relationship to employees’ responses. In this 
respect, the behavior of employees working in the three biggest mutual fund 
management companies shouldn’t be differentiated. These companies possess 
almost the same market share, they have similar organizational structure and 
their activities are restricted from the same legislative and regulatory frame-
work. Thus, we predict that:

H1: The behavior of employees between the three equally dominant Greek 
mutual fund management companies isn’t differentiated. 

Employees’ perceptions of their organization affects how they adjust to 
their job requirements (Wilson et al., 2004).The findings of the study of Rous-
seau (1978) supported that job characteristics account for a big part of the 
relationship of departmental characteristics to attitudes and behavior. Hack-
man and Lawler (1971) found that employees react differently to different 
job descriptions. The study of Su-Fen and Hsiao-Lan (2005) showed that job 
variety and job significance had a significant positive relationship with orga-
nizational citizenship behavior.

Considering the results of previous studies, when examining the behav-
ior of employees working in different departments there should be noticed a 
difference. Since every department has different requirements from the other 
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departments of the company, it is assumed that employees working in the same 
department must have the same skills, abilities and adapt the same behavior 
in order to meet the goals of the department they work for. In this respect, the 
following hypothesis is formulated:

H2: Employees that work in the same departments adapt distinct, differen-
tiable behavior.

Finally, the behavior of a person can evolve over time as it becomes 
exposed to new experiences and situations (Hellriegel and Slocum, 2009, 
p.46). The results of the study of Herman et al. (1975) showed that the pro-
files of organizational structure and demographic characteristics were related 
to employee responses. Also, Burke et al. (2009) found differences in per-
sonal demographic and work situation characteristics. So it is assumed that 
the behavior of employees that work in mutual fund management companies 
can be differentiated according to the background, the experiences, and the life 
style of a person. Thus, we predict that:

H3: Employees’ behavior is differentiated according to their personal/ 
demographic profile (gender, age, marital status, educational institution, stud-
ies, tenure in the organization and experience).

4. Survey

Sampling
This survey examines the behavior of employees working in the Greek 

mutual fund sector. Our source, in order to determine the sample (e.g. the 
Greek mutual fund management companies), was the database of the “Asso-
ciation of Greek Investment Companies and Mutual Fund Management Com-
panies”.

There are 22 Mutual Fund Management Companies operating in Greece. 
In our research the Companies with the highest market share in Greece were 
selected. Therefore, our analysis is based upon the three biggest Mutual Fund 
Management Companies (total market share: 78.69%). The market shares of 
any of the rest Investment Companies were smaller than 5%, and were not 
included in our research. Thus, our sample consists of the three biggest com-
panies in Greece, which have almost equal individual market shares. 

In order to collect data and ensure a high response rate, our research was 
conducted with the support of the CEOs of each company. A total of 175 
employees participated, providing a high response rate (71%). The data were 
collected from March until June 2008.
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Questionnaires
In our research two questionnaires were used. The first questionnaire is the 

Personal Profile System – DISC Model (Copyright 1989, Performax Systems 
International Inc., Copyright 1997, Rev.1979 Systems International Inc./ Hel-
lenic Management Association), which was developed by the psychologist Wil-
liam Moulton Marston (1928). Its popularity increased during the ’70s when 
John Geier built on Marston’s work and developed the DISC Model which is 
marketed by Performax International Systems (Pace, 2002). This inventory has 
been used by over 40 million people (Reid and Reid, 2003; Beamish, 2005) and 
by many authors (Cooper, 2000; Aldisert, 2000; Beamish, 2005; Reid and Reid, 
2003; Bamber and Castka, 2006; McKenna et al., 2002; Reynierse et al., 2000; 
Mellor et al., 2002; Aamodt, 1982; Furlow, 2000; Slowikowski, 2005; Aamodt 
and Kimbrough, 1982a; Aamodt and Kimbrough, 1982b; Jones, 1980). Personal 
Profile System describes behavior based on how people view themselves. 

The Personal Profile System analyses a person according to its score in the 
following 4 dimensions of behavior (Aamodt, 1982; Beamish, 2005; Reid and 
Reid, 2003): 
• Dominance (D): Obtains immediate results, accepts challenges, makes 

quick decisions, takes authority, solves problems, and is strong-willed.
• Influence (I): Creates a motivational environment, inspires enthusiasm, 

energizes others, shares ideas, helps others, makes a favourable impression, 
participates in teams.

• Steadiness (S): Performs in consistent and predictable ways, is patient, 
concentrates on the task, listens carefully, is faithful.

• Compliance (C): Concentrates on details, checks for accuracy, complies 
with authority, and thinks critically. 
The dimension, that receives the highest score, is considered to be the main 

behavioral style of an individual. Each dimension (D, I, S, C) can be viewed 
based on three frameworks: 

 ▪ (I): Expected Behavior
 ▪ (II): Spontaneous Reaction under Pressure
 ▪ (III): Self-Perception

Framework I is comprised of adjectives that mostly describe an individual’s 
behavior, Framework II is comprised of adjectives that describe less an individu-
al’s behavior and Framework III is a linear combination of Frameworks I and II.

With the help of Personal Profile System the three categories of behav-
ior that encompass some of the characteristics of organizational citizenship 
behavior according to Graham (1991) can be measured, i.e. the organizational 
obedience, loyalty and participation can be measured with the dimensions of 
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behavior Compliance, Steadiness and Influence. Being able to study the cat-
egories of behavior that encompass some characteristics of the organizational 
citizenship behavior, can help us in the present study to determine if this kind 
of behavior is adapted by employees in the most successful companies of the 
mutual fund. Furthermore, mutual fund management companies require people 
to obtain immediate results and accept challenges. This dimension of behavior 
can be measured with Dominance. Hence, employees in the sector should be 
able to make quick decisions, share ideas, help others, concentrate on the task, 
check for accuracy and comply with authority. All these attributes can be exam-
ined with the help of the Personal Profile System. Thus, different personality 
types can be determined with the help of the Personal Profile System. It can 
determine employees’ behavior styles at work, facilitate planning changes in 
order to increase effectiveness, and, finally, it can increase the acceptance of 
others’ work styles (Jones, 1980). In addition, the Personal Profile System can 
help employees to determine which dimension of behavior they use in a specific 
situation (Beamish, 2005, p.139). This instrument focuses on behavior and not 
on attitudes or feelings (Jones, 1980, p.508). The Personal Profile System can 
hep a person to (1) discover behavioral strengths, (2) value the strengths of 
others, (3) adapt behavior according to a specific situation, (4) improve com-
munication skills and (5) reduce conflict (Reid and Reid, 2003, p.96). 

Overall, the Personal Profile System is a tool which can help employees 
in the workplace to know themselves, invest in their strengths, modify their 
behavior to suit the situation, and not to mimic behavioral styles that aren’t 
themselves (Reid and Reid, 2003, p.98). 

The second questionnaire is based upon the Transactional Analysis Theory. 
Transactional Analysis was introduced in the early 1960s by Eric Berne as a way 
of examining communication (McKay et al., 2009, p.89). Transactional Analysis 
Theory complements the Personal Profile Systems, since the emotions, the ratio-
nal thought and the prejudices of people are being considered in the analysis. 

According to Transactional Analysis Theory, every person has three ego 
states, which are separate and distinctive sources of behavior: the Parent Ego 
State, the Adult Ego State and the Child Ego State (Schaeffer, 2009 p. 43). An 
Ego State is defined as a consistent pattern of feelings and experiences relating 
to corresponding, consistent pattern of behaviors (Barker, 1980, p.6; Stewart 
and Joines, 1987, p.15). The Ego States have been studied and analyzed by 
many authors/researchers (Boen and Fryd, 1978; Ersnst, 1971; Pointdexter 
1972; Fox, 1975; Thomspon, 1976; Gillespie, 1976; Helman and Austin, 1977; 
McLain and Kruse, 1980; Landheer, 1981; Steere, 1981; Jacobs, 2000; Lof-
fredo et al., 2002, Hine, 2005; Drego, 2006; Schmid, 2008).
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The Parent Ego State reflects all the attitudes and behaviors which have 
been copied from parental figures at the early stages of a person’s life (Hayes, 
2002, p.295). It is the part of a person (in relation to itself and others) that 
keeps traditions, sets limits and rules, gives advice, criticises, consults, protects 
and nurtures (McKay et al., 2009, p.90; Barker, 1980, p.6).

The Adult Ego State makes decisions upon facts and objective evaluation 
of data/ information. The “Adult” does not behave based on its emotions, but 
upon what is the more appropriate and useful thing to do in each circumstance 
(Stewart, 2005, p.496). 

The Child Ego State reflects the emotions and impulsive reactions which 
are similar to the emotions and impulsive reactions of a child (Cameron, 
1999, p.309). Expressions of the Child Ego State are the emotions of joy, fear, 
anger, etc. This Ego State can be a source of creativity and spontaneous reac-
tion (Steiner, 1990, p.28). It is the centre of a person’s feelings and emotions 
(Barker, 1980, p.7).

The Questionnaire used in our research (Josien et al., 1995) examines the 
following subcategories of the three Ego States (Josien et al., 1995; Teale et 
al., 2003; Gregoire and Jungers, 2007): (1) Parent: (a) Nurturing Parent, who 
is supportive, helpful, protects and comforts and (b) Critical Parent, who is 
critical, gives orders and punishes, (2) Adult, who reacts based on logic and 
knowledge, and (3) Child: (a) Free Child, who is spontaneous, without con-
sidering the consequences of its actions and rules, but has, also, potentially 
ingenuity (b) Adapted Child, who is compliant and conforms to the rules and 
wishes of the parent ego state, and (c) Rebellious Child, who objects, doesn’t 
comply and doesn’t give up easily. 

Employees that work in mutual fund management companies must be ratio-
nal and not make judgments based on prejudices and emotions. This aspect of 
behavior can be analyzed with the help of Transactional Analysis Theory. In 
addition, the Transactional Analysis Theory can be a valuable tool in assessing 
the human behaviour, because it focuses on emotions. According to Hellriegel 
and Slocum (2009, p.51) people tend to behave in ways that are consistent with 
their feelings. Transactional Analysis Theory tests consistent pattern of feel-
ings and experiences relating to corresponding, consistent pattern of behaviors. 
In addition, Transactional Analysis Theory examines both productive as well 
unproductive expressions of emotions. Productive expressions of emotions are 
positive emotions. Positive emotions have been linked to organizational effec-
tiveness (Hellriegel and Slocum, 2009, p.58). Positive emotions allow people 
to focus on their jobs, be more productive and co-operative, while negative 
emotions distract people from work. 
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Personality profile questionnaires can be very useful in order to identify 
strengths and weaknesses in specific job requirements (Melamed and Jackson, 
1995, p.14). They help to define behavioral strengths and to adjust the behavior 
according to certain circumstances and situations. Both instruments that were 
used in the present analysis are not tests. Participants don’t pass or fail. Their 
objective is to determine the intensiveness of each dimension of behavior.

5. Data Analysis

Employees in the Greek Mutual Fund Industry
The characteristics of the sample respondents are provided in Table 1. Forty 

eight percent of the employees are women and fifty two percent men. The aver-
age age of an employee is 36 years old while the majority is married (53%).

Regarding their educational level, the majority holds a university degree 
(79%) and most of the employees have graduated from business schools (Busi-
ness Administration: 29%, Finance: 21%, Economics: 17%).

The average job experience is 13 years, while the average tenure in the 
mutual fund management company is 7 years. The majority of respondents is 
managing Mutual Funds (32%) and the rest is employed in accounting (27%), 
administrative services (15%), marketing (9%), information technology (IT) 
(7%), customer service and support networks (7%), and conformity and agree-
ment of actions (3%).

Factor Analysis
In order to identify causal factors from the combined use of the two tools, 

Factor Analysis was used. The SPSS 15.0 statistical package was employed 
using as a factor extraction method the “Principal Component Analysis” to 
obtain the minimum number of factors needed to explain the variability in 
the original set of data (Ho, 2006, p.204). The “Varimax with Kaiser Nor-
malization” rotation method was used, analyzing the correlation matrix. Our 
approach to handle the missing data was to substitute the variable mean for all 
missing values, because the alternative methods (Listwise and Pairwise) can 
result in a lost of power (Harrington, 2009, p.39). Furthermore, for the Per-
sonal Profile System the analysis was conducted only for Frameworks I and II 
in order to avoid multicollinearity problems.

Pre-analysis testing for the suitability of the sample for factor analysis 
was conducted through the Kaiser-Meyer-Olkin (ΚΜΟ) measure of sampling 
adequacy and the Bartlett’s Test of Sphericity (Table 2).The value of ΚΜΟ 
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Table 1:  Characteristics of Employees in the Mutual Fund Industry

Mean

Gender (%)

Female 48

Male 52

Age (years) 36

Marital Status (%)

Married 53

Not Married 47

Education (%)

University Degree 79

Major (%)

Business Administration 29

Finance 21

Economics 17

Informatics 10

Statistics 5

Accounting 3

Other Studies 15

Total Experience (years) 13

Tenure in the Organization (years) 7

Department of Employment in the Organization (%)

Mutual Funds Management 32

Accounting 27

Administrative Services 15

Marketing 9

Information Technology (IT) 7

Customer Service & Support of Networks 7

Conformity & Agreement of Actions 3
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is acceptable when it is greater than 0.6 (Pallant, 2007, p.185; Brace et al., 
2006, p.318). The Bartlett’sTest of Sphericity is conducted in order to evalu-
ate whether a correlation matrix is suitable for factor analysis by testing the 
hypotheses that the matrix is an identity matrix (Munro, 2005, p.336). As 
shown in Table 2, the ΚΜΟ value is greater than 0.6, while in the Bartlett’s 
Test of Sphericity (p = 0.0) the hypotheses Ηο is rejected, indicating that the 
sample was suitable for factor analysis.

For the extraction of factors the Kaiser’s criterion was employed, upon 
which factors with eigenvalue <1 are not taken into consideration (Enders, 
2004, p.91; Field, 2009, p.788). This criterion is accurate if the number of vari-
ables is less than 30 and the mean value of communalites is greater than 0.70 
(Stevens, 2002, p.390; Bryman and Cramer, 1990, p.260), which is the case in 
our analysis (Table 3). Furthermore, the communality of a variable is consid-
ered as acceptable, if its value is greater than 0.50 (Hair et al., 1998, p. 113).

Table 2:  Kaiser-Meyer-Olkin (ΚΜΟ) Measure of Sampling Adequacy 
and the Bartlett's Test of Sphericity

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .627

Bartlett's Test of Sphericity Approx. Chi-Square 996.583

 df 91

 Sig. .000
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Upon this criterion, a total of 5 factors where determined, which explain 
70.96% of the total variance of all variables (Table 4). This percentage is 
acceptable. According to Hair et al. (1998, p.104) in social sciences this per-
centage should be higher than 60%.

The factors extracted in our analysis are shown in Table 5. Generally, the 
loadings below 0.3 or 0.4 are used as a cut off point (Hinton et al., 2004. 
p.347). It is useful to rerun the analysis setting a lower value to ensure that 
some variables are not missed (Field, 2005, p.647). We rerunned the analysis 
using a lower value than 0.3, e.g. 0.28, noticing that a new variable is included 
in the 4th factor.

Table 3: Communalites

Initial Extraction

Nurturing Parent 1.000 .768

Critical Parent 1.000 .729

Adult 1.000 .794

Free Child 1.000 .712

Adapted Child 1.000 .632

Rebellious Child 1.000 .578

I.Dominance 1.000 .771

I.Influence 1.000 .743

I.Steadiness 1.000 .768

I.Compliance 1.000 .594

II.Dominance 1.000 .821

II.Influence 1.000 .748

II.Steadiness 1.000 .602

II. Compliance 1.000 .674

Extraction Method: Principal Component Analysis.
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In order to determine a factor, at least 3 variables are required (rule of 
thumb) (Jensen, 2006, p.139; Bray, 1982, p.17). Since, the last factor encom-
passes the variable “Nurturing Parent”, which doesn’t appear in any other fac-
tor; we decided not to exclude the last factor from our analysis.

According to table 5, the following factors are derived: 
1. The first factor is positively loaded by Dominance, Rebellious Child and 

Free Child, and negatively loaded by Steadiness and Compliance. This factor 
can be labeled as Dynamic, characterizing people who are dynamic, enthusi-
astic and energetic.

Table 5: Results of Factor Analysis

 Component

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

II.Dominance -.853     

I.Dominance .807     

I.Steadiness -.702 -.489    

Rebellious Child .655   -.289  

II.Steadiness .622 .390    

II.Compliance .618 .436    

I.Influence  .845    

II.Influence  -.843    

Critical Parent   .839   

I.Compliance   .659   

Adult    .861  

Adapted Child   .332 -.611  

Nurturing Parent     .844

Free Child .333 .508   .570

Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization.
a Rotation converged in 7 iterations.
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2. The second factor is positively loaded by Influence and Free Child, and 
negatively loaded by Steadiness and Compliance. This factor can be labeled 
as Sociable, characterizing people who express their feelings and like contact 
with other people.

3. The third factor is positively loaded by Critical Parent, Compliance, and 
Adapted Child. This factor can be labeled as Formal, characterizing people 
who stick to rules and procedures.

4. The fourth factor is positively loaded by Adult and negatively loaded 
by Adapted and Rebellious Child. This factor can be labeled as Rational, 
characterizing people who behave objectively, rationally and not emotionally.

5. The fifth factor is positively loaded by Nurturing Parent and Free Child. 
This factor can be labeled as Supportive, characterizing people who guide 
other people with a genuine, honest and flexible manner.

Results
In this section the results regarding our hypothesis testing are presented. 

The significance values of Kolmogorov-Smirnov one-sample test suggest that 
all factors are normally distributed (Table 6). Our analysis will be conducted 
applying the t-test and ANOVA.

Table 6: Kolmogorov-Smirnov Test (Factors)

Dynamic Sociable Formal Rational Supportive

N 175 175 175 175 175

Normal 
Parameters 
(a.b)

Mean .0000000 .0000000 .0000000 .0000000 .0000000

Std. Deviation 1.00000000 1.00000000 1.00000000 1.00000000 1.00000000

Most Extreme 
Differences

Absolute .032 .055 .046 .100 .067

Positive .031 .029 .028 .050 .039

Negative -.032 -.055 -.046 -.100 -.067

Kolmogorov-Smirnov Z .419 .732 .611 1.317 .892

Asymp. Sig. (2-tailed) .995 .658 .849 .062 .404

a Test distribution is Normal.
b Calculated from data.
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Table 7 shows the results of ANOVA for the mutual fund management com-
panies. The research hypothesis H1 was not supported for the factor “Rational” 
(F = 5.122, p < 0.05). Thus, the behavior of employees in the Greek mutual 
fund management companies is only differentiated for the factor “Rational”.

Regarding the research hypothesis H2 (e.g. employees that work in the 
same departments adapt distinct behavior), three out of the results for the five 
factors (Table 7) indicated a statistical significant difference, e.g. in the factors 
dynamic (F = 3.007, p = 0.008), sociable (F = 2.848 , p = 0.011) and formal 
(F = 2.632, p = 0.018).

In Table 8 for the factors dynamic, sociable and formal, the departments 
with their corresponding means are presented.

Employees working in specific corporate departments can be differenti-
ated upon their dynamism, sociability and formality. For instance, Mutual 
Fund Managers who often face difficult investment decisions, should be more 
dynamic than employees working in the Accounting department. Likewise, 
sociability is more apparent in Customer Service and Support of Networks, 
where the department must communicate and serve customers (internal and 
external), while this behavior is not vital for Administrative Services. Simi-
larly, the emphasis in rules and procedures is more important for the “Con-
formity and Agreement of Actions” department than for Marketing, where 
creativeness is considered as more significant.

On the contrary, rationality and supportiveness are type of behaviors that 
aren’t decisive for the differentiation of employees working in different cor-
porate departments. Thus, the adoption of rational attitude is essential and it 

Table 7: Results of Anova

Educational 
Institution

Studies Mutual Fund 
Management 
Companies

Corporate 
Department

 F Sig. F Sig. F Sig. F Sig.

Dynamic .376 .770 .497 .809 .348 .707 3.007 .008

Sociable 1.193 .316 .301 .935 1.487 .229 2.848 .011

Formal .372 .773 1.771 .116 .424 .655 2.632 .018

Rational .730 .536 1.130 .353 5.122 .007 .755 .607

Supportive 1.188 .318 .374 .893 1.183 .309 1.024 .411
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Table 8:  Ranking of the Means for the Factors “Dynamic”, “Sociable” 
and “Formal” among Departments

Dynamic Rank Mean

Mutual Funds Management 1 0.347

Marketing 2 0.300

IT 3 0.168

Customer Service & Support of Networks 4 0.110

Administrative Services 5 -0.298

Conformity and Agreement of Actions 6 -0.327

Accounting 7 -0.329

Sociable

Customer Service & Support of Networks 1 0.725

Conformity and Agreement of Actions 2 0.639

Marketing 3 0.434

Accounting 4 0.048

IT 5 -0.073

Mutual Funds Management 6 -0.227

Administrative Services 7 -0.266

Formal

Conformity and Agreement of Actions 1 0.505

Customer Service & Support of Networks 2 0.447

Accounting 3 0.301

IT 4 -0.020

Mutual Funds Management 5 -0.147

Administrative Services 6 -0.178

Marketing 7 -0.561
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is considered as given in the workplace, while all individuals are often sup-
portive towards colleagues, encouraging them, no matter in which department 
they work. 

Regarding the research hypothesis H3 following results are derived: tables 
9-10 report the results of t-test for gender and marital status, and table 7 shows 
the results of ANOVA for educational institution and studies. In all cases the 
corresponding p >0.05, indicating that there doesn’t exist a statistical sig-
nificant difference. Table 12 presents the results of the correlation analysis for 
the factors, age, tenure in the organization and total experience (the correla-
tion analysis was conducted with the use of Spearman coefficient, because 
the results of Kolmogorov-Smirnov Test (Table 11) suggested that the vari-
able “Tenure” is not normally distributed). There doesn’t exist a correlation 
between the (1) factors and (2) age, tenure in the organization and total experi-
ence (p>0.01). The research hypothesis H3 wasn’t supported, providing evi-
dence that employees’ behavior isn’t influenced from their personal/ demo-
graphic profile. Furthermore, the correlation analysis (Table 12) showed that 
between the factors doesn’t exist any correlation (p>0.01).

Table 9: Τ-Test (Results for Gender)

t df Sig. 
(2-tailed)

Mean 
Difference

Std. Error 
Difference

Dynamic 1.757 156 .081 .27517224 .15659731

Sociable -1.701 156 .091 -.26775670 .15736902

Formal .285 156 .776 .04697667 .16468648

Rational -.457 156 .648 -.07269568 .15890501

Supportive -.385 156 .701 -.06062664 .15736153
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Table 10: Τ-Test (Results for Marital Status)

t df Sig. 
(2-tailed)

Mean 
Difference

Std. Error 
Difference

Dynamic .716 151 .475 .11453116 .16007072

Sociable -1.143 151 .255 -.18442827 .16132163

Formal .278 151 .781 .04691701 .16863399

Rational -.882 151 .379 -.14331170 .16248993

Supportive .369 151 .712 .05875515 .15905327

Table 11:  Kolmogorov-Smirnov Test (Results for Age, Tenure, Total 
Experience)

Age Tenure Total 
Experience

N 145 141 138

Normal 
Parameters(a,b)

Mean 36,12 7,0668 12,9692

Std. Deviation 6,104 5,80842 6,12681

Most Extreme 
Differences

Absolute ,069 ,134 ,074

Positive ,064 ,134 ,051

Negative -,069 -,115 -,074

Kolmogorov-Smirnov Z ,831 1,591 ,870

Asymp. Sig. (2-tailed) ,495 ,013 ,436

a Test distribution is Normal.
b Calculated from data.
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Table 12: Correlation Analysis

   Age Tenure Total 
Experience

Dynamic Sociable Formal Rational Supportive

Spear-man's rho Age Correlation Coefficient 1.000 .513(**) .806(**) -.045 .017 -.030 -.058 -.012

 Sig. (2-tailed) . .000 .000 .592 .837 .724 .490 .888

 N 145 135 134 145 145 145 145 145

Tenure Correlation Coefficient .513(**) 1.000 .626(**) -.133 .054 .052 -.037 -.042

 Sig. (2-tailed) .000 . .000 .116 .527 .541 .661 .621

 N 135 141 133 141 141 141 141 141

Total Experience Correlation Coefficient .806(**) .626(**) 1.000 -.041 .132 .011 -.012 .020

 Sig. (2-tailed) .000 .000 . .634 .122 .897 .892 .812

 N 134 133 138 138 138 138 138 138

Dynamic Correlation Coefficient -.045 -.133 -.041 1.000 .001 -.015 -.001 .009

 Sig. (2-tailed) .592 .116 .634 . .990 .839 .988 .905

 N 145 141 138 175 175 175 175 175

Sociable Correlation Coefficient .017 .054 .132 .001 1.000 -.012 -.034 .045

 Sig. (2-tailed) .837 .527 .122 .990 . .874 .656 .551

 N 145 141 138 175 175 175 175 175

Formal Correlation Coefficient -.030 .052 .011 -.015 -.012 1.000 -.038 -.021

 Sig. (2-tailed) .724 .541 .897 .839 .874 . .615 .779

 N 145 141 138 175 175 175 175 175

Rational Correlation Coefficient -.058 -.037 -.012 -.001 -.034 -.038 1.000 -.036

 Sig. (2-tailed) .490 .661 .892 .988 .656 .615 . .638

 N 145 141 138 175 175 175 175 175

Supportive Correlation Coefficient -.012 -.042 .020 .009 .045 -.021 -.036 1.000

 Sig. (2-tailed) .888 .621 .812 .905 .551 .779 .638 .

 N 145 141 138 175 175 175 175 175

** Correlation is significant at the 0.01 level (2-tailed).
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6. Discussion

Practical Implications and Research Contribution
The goal of the present study was to examine the behavior of employees 

in the Greek mutual fund sector. The study was conducted by developing an 
assessment tool, through the combination of two established ones: the Personal 
Profile System and Transactional Analysis Theory Questionnaire. 

This is one of the first studies that attempts to analyze employees’ point of 
view, and, specifically, the behavior they adapt in the most successful compa-
nies in the Greek mutual fund sector. According to several researches there is 
a relationship between personality and job performance (Barrick and Mount, 
1991; Tett et al., 1991). Thus, the present study attempted to see if there are 
specific behaviors that are being adapted by employees that work in the most 
successful companies of the mutual fund industry. The recruitment of candi-
dates in a company and the decision of employees to continue to work in a 
company are not accidental. According to Bergiel et al. (2009), in order not 
to quit, employees consider if they fit in a job position, as well as their rela-
tionships with other people working in the company. Employees, that adapt a 
behavioral style that fits the job requirements, are more productive, are more 
likely to enjoy the job, focus their energy on job competition and have less 
stress than their colleagues that don’t fit the job requirements (McKenna et 
al., 2002). 

The findings of this study supported our first research hypothesis for all 
factors except for one. Hence, the behavior of employees in the Greek mutual 
fund management companies, basically, isn’t differentiated. The only differen-
tiation was in the factor “Rational”. Furthermore, the second research hypoth-
esis, e.g. employees that work in the same corporate departments adapt distinct 
behavior was supported in our analysis in three out of five factors. Corporate 
departments can be differentiated upon their dynamism, sociability and for-
mality. The rational and supportive behavior is a prerequisite for a goal team, 
so it is not surprising that the behavior of employees isn’t differentiated. Our 
third research hypothesis, e.g. employees’ behavior is influenced from their 
personal/ demographic profile (gender, age, marital status, educational institu-
tion, studies, tenure in the organization and experience) was not supported.

For the interpretation of the results, the characteristics of the Greek mutual 
fund market can’t be overlooked. The largest market share in Greece is 
composed (with about equal dominance) by three companies (total share of 
market 78.69%) belonging in banking groups. In addition, all mutual fund 
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management companies in our analysis are influenced from the overall strategy 
of the group they belong to, e.g. the Greek banks. Thus, their services don’t 
differ very much, while they have similar size. Furthermore, the regulation in 
the mutual fund market is quite strict, thus, increasing the similarity of prac-
tices and services offered. Hence, the total behavior of employees isn’t differ-
entiated, as well as their personal/ demographic profile is similar and doesn’t 
differentiate their behavior. In addition, people are attracted to and select orga-
nizational situations they prefer to enter. As similar people are attracted and 
dissimilar people leave, the organization becomes more homogenous (Tosi et 
al., 2000, p.39).

Bhatti et al. (2013) suggest that managers should consider personality traits 
while recruiting personnel. The selection of the right person for the right job/ 
department, ensures that employees adapt the proper behavior according to the 
needs of a job position. This study provides evidence that (1) employees, in 
order to be effective, adapt distinct behavior, according to the department they 
are working for, and (2) the overall behavior of employees isn’t differentiated 
between the (three equally dominant) most successful Greek mutual fund man-
agement companies. The job’s specific requirements, in an environment like 
the mutual fund industry, are the unified factor for the employees’ behavior, 
regardless of their particular personal background (like gender, age, marital 
status, studies, etc.). Hence, the behavior being adapted by employees in the 
most successful mutual fund management companies, basically, isn’t differ-
entiated. This finding indicates that employees’ behavior between the largest 
mutual fund management companies is similar.

The adoption of the desired behaviors in the workplace can contribute to 
the success of the organizations. As Harrison et al. (2006) point out, positive 
attitudes in the workplace don’t withheld employees from their work roles, 
leading to the desired organizational results. In addition, the behavioral style 
of employees in the workplace is so important, that employers seek to assess 
the behavior style of candidates together with the job interview (McKenna et 
al., 2002, p.319). 

Being able to know what dimensions of behavior are effective, means that 
a company can control the effects of employees’ behavior adaptation in the 
workplace by (1) selecting persons that can adapt the right behavior in the 
workplace, (2) recruiting people that can meet the goals of their job require-
ments, and (3) educating employees in order to adapt the proper behavior. 
Knowing what dimensions of behavior are important means that the com-
pany can select only the people that fit to the organizational culture and meet 
the company’s goals. Even one person can be a source of disadvantage for a 
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company, if it doesn’t contribute to organizational effectiveness through his 
behavior.

To provide a service to customers (investors) with complete freedom of 
choice raises issues about the personal commitment and input of employees 
(Reid and Reid, 2003, p.97). According to Beamish (2005, p.144) it is more 
important to equip people with a wide set of thinking skills and a few core 
behaviors than to concentrate on knowledge and a list of core competences. 

Limitations and Future Research
Several limitations constrain the interpretation and application of the find-

ings. First, our analysis is based upon the three biggest Mutual Fund Manage-
ment Companies, which total market share is 78.69%. The market shares of the 
other Mutual Fund Management Companies were smaller than 5% and, there-
fore, were not included in our research. Thus, our sample consists of the three 
biggest companies in Greece, which have a similar market share. Second, the 
CEOs and general managers didn’t participate in the study, limiting the results 
to the behavior adapted from employees of the corporate departments. Future 
studies could explore the behavior of CEOs and general managers, since they 
are the ones who shape and give direction to implement the corporate strategy. 
Third, the human behavior is multidimensional. Its dimensions aren’t con-
strained by the components of behavior studied in this research. Conducting 
research with other behavioral inventories can determine other aspects of the 
human behavior. Furthermore, this particular research is focused in the Greek 
mutual funds market that has the peculiarity of the centered market dominance 
by three companies. Thus, a different market segmentation may result in differ-
ent outcomes. Hence, it would be interesting to conduct the same research in 
a market that is bigger or smaller or similar to the Greek mutual fund industry 
to see whether there are similarities and/or differences. 
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