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Do Budget Deficits and Public Debt matter? An answer based on Literature

Abstract:
In the Science of Economics, there has been a debate about the optimal fiscal and budgetary policy
that should be implemented by governments since the 1930s. On the one side, the advocates of the
Keynesian Theory assert that in recession times governments should run budgets with deficits in order
to stimulate the economy, while the supporters of the Balanced Budget Theory, on the contrary,
underscores the need to reduce and even eliminate the budget deficits. The economic crisis that has
started in 2008, affected the world’s largest economies and is still present in some of them, made the
debt debate even more popular during the last years. Within this framework, the present paper, after an
extensive research in the literature, gives an answer to the question that has been the topic of many
other research efforts and books, too: ‘Do Budget Deficits and Public Debt matter’?
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1. Introduction
High level of debt was traditionally considered as a usual phenomenon only in periods of
depression or war time (Elmendorf and Mankiw, 1999). Balanced budgets was the prevailing
strategy, until Keynes developed his theory according to which deficits may be desirable in
periods of recession, so as to stimulate the economy (Stiglitz, 1986). Since then, there has
been a plethora of research studies, newspaper articles and journal papers that address this
issue. On the one hand there are economists who support budgets to be balanced, while on the
other hand we find advocates of the opinion that deficits are beneficial for the economy.
Within this framework, the present article, after an extensive research in the literature, gives
an answer to the question that has been the topic of many other research papers and books,
too: ‘Do Budget Deficits and Public Debt matter’?
2.

Literature Review

2.1. Defining Government/Public/National Debt
Eurostat defines general government gross debt, also known as public debt, as ‘the nominal
(face) value of total gross debt outstanding at the end of the year and consolidated between
and within the government subsectors.’ (Eurostat, 2019). From a different view, debt is the
accumulation of past borrowing (Mankiw, 2010, p.467) and it is the ‘aftermath’ of running
budgets with deficits or as Stiglitz stated (1986, p.42), defining comprehensively the relation
between budget deficit and national debt, ‘deficit is the additional value of the debt incurred
by the government in any year’.
National debt is referred in the literature either as the Government Gross Debt which
equals all of a government’s financial liabilities, (mainly government bills and bonds) or as
the Government Net Debt which is defined as the difference between the sum of all the
government’s liabilities and the value of all general government’s financial assets. (OECD
Glossary of Statistical Terms, 2019).
Relative to its source, government debt is separated to internal and external debt.
Internal debt consists of the government’s liabilities to lenders within the country, and as
characteristically stated by Adam Smith (1776) in this case ‘it is the right hand which pays the
left’. On the other hand, gross external debt, at any given time, ‘is the outstanding amount of
those current, and not contingent liabilities owed to non-residents by residents of an economy
that require payment(s) either of principal and/or interest by the debtor at some point(s) in the
future’. (OECD Glossary of Statistical Terms, 2019).
Similarly with the case of the budget deficit, the ‘common metric’ used for measuring
one country’s debt in relation with the size of its economy is the debt-income ratio for a year,
which is the value of the total debt divided by the country’s nominal GDP for this year,
though, Eisner and Pieper (1984) supported the opinion that official measures of debt and
deficits should take into account the government’s assets, either financial or not, of the period
that was used as the basis of reporting the deficit/debt. In this point, it is important to
emphasize the difference between the nominal gross debt and the Debt/GDP ratio, for
measuring the public debt’s magnitude.
Figure 1 shows the U.S. Gross Federal Debt and the U.S. Gross Federal Debt as
percentage of GDP. As it can be easily implied, the behavior of the two indexes is totally
different. The Gross Federal Debt behavior can be considered as exponential, while when
graphed as a percentage of the GDP its mode is dissimilar and it shows oscillations.
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Figure 1: U.S. Gross Federal Debt and U.S. Gross Federal Debt as Percentage of the GDP
(1940-2024*)

Source: The White House Office of Management and Budget
2.2
The ‘Debt Debate’
The debate about the optimal level of public debt and budget deficits seems to have started in
October 1932. Keynes and five more economists (MacGregor, Pigou, Layton, Salter and
Stamp) sent a letter to London Times which was published on 17 October 1932. This letter is
thought to be a cornerstone to Keynesian economics, as it underscored that ‘the public interest
in present conditions does not point towards private economy; to spend less money than we
should like to do is not patriotic’. In order to support their point of view about the need of
spending, the authors of the article used a characteristic example, according to which ‘If the
citizens of a town wish to build a swimming-bath, or a library, or a museum, they will not, by
refraining from doing this, promote a wider national interest. They will be ‘martyrs by
mistake’ and in their martyrdom, will be injuring other as well as themselves. Through their
misdirected good will the mounting wove of unemployment will be lifted still higher.’ The
answer came two days later by Hayek and three other professors (Gregory, Plant, Robbins),
who, among others, disagreed with the Keynesian view of budget deficits. Specifically, they
argued that high levels of public debt results in ‘frictions and obstacles to readjustment very
much greater than the frictions and obstacles imposed by the existence of private debt’ and
answered to Keynes et al. example by stating that ‘… we cannot agree with the signatories of
the letter that this is a time for new municipal swimming baths…’. The right behavior for
governments was according to Hayek et al. ‘… to abolish those restrictions on trade and the
free movement of capital (including restrictions on new issues) …’

9
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Although, since this debate, there has never been agreement about the optimal deficitsdebt issue among economists, the Keynesian theory started to gain approval by an increasing
number of economists and policy- makers throughout the years, because it is ‘convenient’ for
governments to run budgets with deficits, as they have in their disposal more resources to
apply their policies. Though, since 2008, when the first problems started to appear due to
deficits and debt, the balanced-budget approach seems to gain more and more advocates.
2.3 Negative consequences of Budget Deficits and Public Debt
Adam Smith devoted a whole chapter in his book ‘The Wealth of Nations’, discussing the
topic of public debtsi. Particularly, Smith (1776) warned that the enormous accumulated
public debt oppressed at that time in all the great nations of Europe could become a factor of
ruining them in the long-run. He also expressed the opinion that ‘The more the public debts
may have been accumulated, the more necessary it may have become to study to reduce them,
the more dangerous, the more ruinous it may be to misapply any part of the sinking fund’,
which reveals his high concern about debt.
A powerful argument expressed by the opponents of budget deficits and public debt is
that current deficits are transferred from present to future (Stiglitz, 1986; Aliabadi et al., 2011;
Laffargue, 2009;Barro 1974) and some of them introduce the moral issue of how fair this shift
is between generations. For example, Laffargue (2009) argued for governments which
‘finance the costs of their transfers to the living by increasing public debt recklessly’, that
they increase taxes paid by consumers in order to finance debt, which leads future generations
to a process of ‘immiserisation’ and emphasized the fact that ‘Governments make their
decisions without putting weight on the welfare of future generations’.
Moreover, Mankiw (2010) acknowledged that in the short run, government borrowing
resulted from a tax-cut, would raise demand, output and employment as well as the interest
rates. Consequently, investment would be reduced, capital flow from abroad would increase
and finally economy would lose in competitiveness, through a currency appreciation. In the
long run, such a policy would lead to smaller capital stock and to a higher debt level. Mankiw
also argued that ‘simply increasing the budget deficit is not feasible’ and underlined the
political impact of a high debt rate: First, an increase in foreign borrowing will possibly have
negative political impacts as political power is related to whether a country is a debtor or
creditor in the world’s economy. To support this view, he used Ben Friedman’s words in the
book ‘Day of Reckoning’ (1988):
World power and influence have historically accrued to creditor countries. It is not
coincidental that America emerged as a world power simultaneously with our
transition from a debtor nation … to a creditor supplying investment capital to the rest
of the world
Lastly, Mankiw underscored that a high level of debt increases the potential of a
default, which takes place when a party is unwilling or unable to pay their debt obligations
(IMF, 2019).As a government continues to run budgets with deficits and debt increases, credit
markets become worried about the potential that the country will not be able to repay its debts
in the future. The level of concern is usually depicted in the interest rate (bond yields) by
which a country borrows from the investors in the world’s financial markets. The norm is that
‘weaker’ economies or/and countries with high debt usually pay higher interest rates. As the
level of debt increases, investors gradually lose their confidence that they are going to be paid
back the money they lent and the interest rate increases, until the point where bonds cannot be
sold to markets, due to the investors’ unwillingness to buy them or until the moment that the
interest rate that is required to be paid by the country is ‘prohibitive’ for the future
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sustainability of its debt. It is then that the country defaults, because it fails to pay a mature
debt obligation. Worth mentioning at this point that creditors’ fear of a default is a ‘sensitive’
parameter as governments/countries/sovereigns are not subject to the same sanctions that a
company faces when bankrupted. When a country defaults there are no practical sanctions to
be imposed as in the case of an enterprise, because litigation is a time consuming and costly
process, which can be proved as a ‘futile and hopeless labour’ (Olivares-Caminal, 2010).
However, previous experience of defaults (e.g. Argentina) shows that its consequences to the
economy and society are severe. As stated by Kottlikoff and Burns (2005) in the prologue of
their book ‘The Coming Generational Storm: What You Need to Know about America's
Economic Future’ [quoted in Kelton (2011)]:
History is replete with examples of what happens when countries can’t pay their bills.
They raise taxes to exorbitant levels, default on their explicit or implicit obligations,
and begin printing money like mad. This triggers inflation, drives interest rates
through the roof, and sends exchange rates down the tubes. Businesses go belly up,
and banks shut their doors. The result is financial and economic meltdown
(2004,xxiii).
So, in case of a default, the value of the domestic currency collapses, interest rates and
inflation increase sharply, investors lose their confidence and avoid-refuse to lend their money
to the defaulted country for a long period of time, imports become difficult and the
government has no choice but to rely exclusively on the tax-revenue to implement its fiscal
policy.
Other consequences of high government debt and budget deficits are the reduction in
economic performance by crowding out private investment and the decrease of national
income (Apostolides, 1999). Specifically, when foreign ownership of domestic bonds, real
estate or equity increases there is a flow of income in the form of interest or profit abroad,
which causes the reduction of the national income. Gale and Orszag (2003) attributed the
decrease of national income to sustained deficits, too. In particular, they stated that deficits
cause a decrease in national saving, future national income and consequently future living
standards (other factors constant), no matter if the interest rates increase or not and regardless
of the magnitude of the foreign capital flows. Furthermore, Elmendorf and Mankiw (1999)
underscored a number of other effects of debt over the economy, including ‘the deadweight
loss of the taxes needed to service that debt’, the reduction of government’s flexibility to
apply its fiscal policy and the increase in vulnerability to a crisis of international confidence.
Moreover, they argued that debt can affect monetary policy. For example, high debt can
trigger an increase in money supply when there is difficulty for the government to borrow in
order to finance its deficits, which in turn is the ‘classical explanation for hyperinflation’. In
parallel, Stiglitz (1986) mentioned that, indeed, there is a concern about the issue that deficits
result in inflation and higher interest rates. Though, it should be mentioned for the deficitinflation relationship that Abizadeh and Yousefi, (1999) described a situation in the literature
where no consensus existed among economists on this issue and stated that the empirical
evidence for this subject is contradictory. Lastly, Bowles (2012) acknowledged deficits of the
Federal Government as the most important threat of the U.S. national security that should be
faced neither entirely with raising taxes nor just with cuts; instead the solution should include
an economic growth parameter, too.
Lastly, the Congressional Budget Office (CBO, 2010) ‘warned’ in 2010 that debt’s
negative consequences are not restricted to the output area. On the contrary, rising debt would
lead to higher interest payments for that debt annually, which would result in higher taxation
or in a government’s benefit and services reduction, or in a combination of the two.
Moreover, it would reduce the policymakers’ ability to face unexpected events such as a

11
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financial crisis or an economic downturn. Finally, the CBO mentioned that rising debt would
make a sudden fiscal crisis more possible, during which the government would not be able to
borrow at rates it can afford.

2.4 The positive side of Budget Deficits and Public Debt
The advocates of deficits and debt stress several reasons that dictate the implementation of
non-balanced budgets. Generally, they argue that deficits leverage the economy and pay back
the money borrowed in terms of increasing the national income (GDP). Historically, it was
Keynes in his book ‘The General Theory of Employment, Interest and Money’(1936) that
introduced the theory which implies that in recession periods during which economy suffers
from low employment rates, government should increase its spending by running budgets
with deficits, in order the recession to be confronted and the employment rates to raise. The
debt created during recession is to be paid when the economy recovers either by increasing
taxes or/and by reducing expenses. He writes characteristically:
‘If the Treasury were to fill old bottles with banknotes, bury them at suitable depths in
disused coalmines which are then filled up to the surface with town rubbish, and leave
it to private enterprise on well-tried principles of laissez-faire to dig the notes up again
(the right to do so being obtained, of course, by tendering for leases of the notebearing territory), there need be no more unemployment and, with the help of the
repercussions, the real income of the community, and its capital wealth also, would
probably become a good deal greater than it actually is. It would, indeed, be more
sensible to build houses and the like; but if there are political and practical difficulties
in the way of this, the above would be better than nothing.’ (Chapter 10)
He also highlighted that ‘…It is for this reason that a change-over from a policy of
Government borrowing to the opposite policy of providing sinking funds (or vice versa) is
capable of causing a severe contraction (or marked expansion) of effective demand’ (Chapter
8).
Likewise, Mankiw (2010, p.486) stated that deficits or surpluses may at times help the
economy to stabilize. Specifically, in recession periods, government tax-revenue declines due
to the decrease in economic activity. In that case, the implementation of a strict fiscal policy
with balanced budgets will result in further recession, while an increase in public spending
through running a deficit will revitalize the economy. In other words, if governments insist to
apply balanced budgets and austerity measures in recession periods, the economy will be led
to a ‘death spiral’ of continuous recession. Other reasons, according to Mankiw, that in some
cases justify deficits are the needs for ‘tax smoothing’ and the needs to redistribute taxes
among generations, namely move taxes from current to future generations.
Correspondingly, Alesina and Tabellini (1990) mentioned that budget deficit and
national debt serve a twofold purpose: First, they are used for ‘redistributing income over time
and across generations’ and second, ‘they serve as a means of minimizing the deadweight
losses of taxation associated with the provision of public goods and services’. Moreover,
Galbraith (2010) criticized the supporters of reducing deficits declaring that a program to
reduce deficits would destroy the economy, mentioning that ‘To cut current deficits without
first rebuilding the economic engine of the private credit system is a sure path to stagnation, to
a double-dip recession-even to a second Great Depression’. He also provided arguments that
for governments which keep control over their currency, the risk for nonpayment and
consequently default, does not exist, and he expressed the opinion that debt is not a burden
transferred to future generations and interest not a threat to the country’s solvency. Kelton

Journal of Regional Socio-Economic Issues, Vol. 10, Issue 1, January 2020

12

(2011, p.60) added to this argument that in countries like the U.S., deficits showed a
temptation to cause a reduction of interest rates, favoring the view that interest rate is a
‘policy variable’ the nominal value of which can be set by the Federal Reserve, no matter the
level of deficit (p.61). He also doubted about the predictions of the dominant macroeconomic
models that high levels of deficits and debt will increase inflation and interest rates in the
long-term, as well as cause the reduction of growth. In order to support this point, Kelton used
the historical paradigms of the U.S. and U.K. economies, mentioned by Levy and
Thiruvadanthi (2010), according to which although right after World War II there was a high
ratio of public debt, the inflation during the following decade was kept at a low level. It was
also mentioned, in this research paper, that high public debt periods have preceded high
economic growth. Moreover, Kelton (2011) used the example of Japan in order to support that
deficits and high debt is not a cause of higher taxes.

2.4.1. The Supply - Siders
In one of the most ‘extreme’ versions of support to deficits, some economists, known as the
supply-siders argue that a tax-cut and consequently a deficit can be ‘self-financed’ in the
sense that the increase in aggregate supply will be so high that it can offset any revenue losses
for the government (caused by the decrease in taxation) (Mankiw, 2010). Based on this
assumption, some supply-siders believe that a deficit is not an important issue in fiscal policy
and reject the hypothesis that interest rates and inflation is increased by deficits (Yousefi,
1999).

2.5. The intertemporal budget constraint
By another view, running deficits in national budgets should be examined on a case-by-case
basis according to the intertemporal budget constraint which is given by the following
equation (Kelton, 2011 following Blanchard, 1990):
Equation 1. Intertemporal Budget Constraint

= (r – g)
where

+

is the public debt ratio, r is the real interest rate, g denotes the output growth, G t

is the non-interest government spending, T the tax receipts, B the government’s debt and Y
the output. The
part of the equation depicts the primary deficit to output while the
fraction

denotes the ‘heritage’ of past economic policies applied. The intertemporal

budget constraint shows that the ratio of the nominal debt to output (
if the primary deficit

can decline even

is increasing in absolute value, given that the value of the

output growth g is greater than the real interest rate r. Economists’ disagreement about the
significance of debt is based on the relation between interest rates, debt and growth.
Advocates of deficits argue that growth can outpace real interest at a rate where the ratio of
debt to output can be reduced, while on the other hand, ‘the conventional theory tends to
dismiss this possibility’ (Kelton, 2011, p.59). So, according to this theory, government
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borrowing, and deficits’ utility is a matter of growth. If borrowed funds are invested
productively so as the rate of national income growth is stimulated and outpace the rate of
interest (which may be increased by adding the (new) borrowed funds to the country’s
economy), then borrowing is beneficial for the country: Economy grows and the public debt
ratio decreases. For example, if a government decides for a tax-cut for companies through
creating a budget deficit, then this action will be beneficial only if the amount saved from
taxation is invested in activities that will grow national income substantially. On the contrary,
if funds are used for ‘counterproductive’ activities (i.e. spending on imported consumer
goods) then national income will not be raised and borrowing will just result in a higher
public debt ratio. Barth, Iden and Russek (1986) presented this point of view in detail:
This brief discussion indicates that the disagreement over the economic consequences
of federal deficits seems to hinge on whether or not the federal debt is net wealth. In
this regard it has been argued that, if the rate of interest is less than the rate of growth
in the economy, then federal debt is unambiguously net wealth. The reason is that in
this case higher future taxes are not needed to service the debt – economic growth will
be sufficient to run deficits indefinitely without exceeding the taxing capacity of the
economy. If, however, the rate of interest exceeds the growth rate, then the status of
federal debt is ambiguous. It will be net wealth only to the extent that current
generations do not fully discount the increase in future tax liability necessary to
service the debt, which in this case cannot be serviced solely with revenues generated
by economic growth.
… A potential problem arises, however, if one assumes that the rate of interest exceeds
the growth rate. This is the problem of instability – unbounded growth of the federal
debt relative to GNP. If the rate of interest exceeds the growth rate and there is a
primary deficit (i.e. federal government expenditures net of interest payments exceed
tax receipts), then federal debt will continually grow more rapidly than the economy.
(p. 28)
Barth et al. (1986) continued their analysis by mentioning that if the situation of
instability continues, government will eventually either default or monetize its deficits, which
as aforementioned can be considered as an indirect default.
3. Discussion
Governments’ debt has shown an increase since the 1980s, especially in the large western
economies, and has evolved nowadays into an important financial-economic issue (Figure 2).
Indicatively, the debt of the U.S. Federal Government increased from 26% of the country’s
GDP in 1980 to 98.3% in 2010, exceeded the ‘symbolic tipping point’ of 100% in 2012
according to OECD Data. This evolution led to the first in history credit rating downgrade of
the American economy by Standard and Poor’s in 2011. Similarly, Eurozone in general, and
especially some of the countries that participate in the EU economic and monetary union
(EMU), have experienced an unprecedented sovereign debt crisis which ‘generated’ the
European Stability Mechanism (ESM) and caused the International Monetary Fund’s
involvement to programs that were introduced to help countries unable to finance their
budgets. At the same time, Japan’s debt reached234,3% of the country’s GDP in 2013
(OECD, 2019).
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Figure 2: New Data on Global Debt

Source: IMF, 2019
The increasing evolution of the debt/GDP ratio, experienced especially in the western
economies since 1980, can be attributed to the fact that the funds borrowed were used by
some countries ‘inefficiently’ in the sense that income was not raised substantially enough, so
as the government loans to be paid back. Therefore, debt has been accumulating and tax
revenue has not followed its pace of increase. As a result, in some countries debt has risen to
or close to unsustainable levels. Moreover, our perception is that the high debt level of some
countries is associated with choices concerning the economic policies applied. In particular,
the theory which supports deficits in national budgets during recession periods also implies
that deficits - debt should be paid back when the economy recovers. However, data reveals
that this is not what exactly happened since 1980. Even in boom economic periods budgets in
western economies continued to raise their debt and deficits, somewhat unreasonably. Adam
Smith (1776) in his approach mentioned about the public debt that when an event occurs in
peacetime which needs to be financed by the government, it is more convenient that this
expense to be financed by adding to debt (borrowing) rather by imposing new taxes that are
immediately identified by tax-payers and people complain about them.
No matter what the causes of running budgets with deficits and accumulating debts
were, nowadays there are many countries which are close to or have crossed the ‘red line’ of
their debt sustainability limit and must act now in order to improve the ‘health’ of their
budgets and their national accounts. Future forecasts and trends for debt and deficits call for
immediate action now.
Within this framework, many countries have passed laws that require local
governments to run balanced budgets. For example, The EU established the Stability and
Growth Pact (SGP), which ‘is a set of rules designed to ensure that countries in the European
Union pursue sound public finances and coordinate their fiscal policies.’ Moreover, the Treaty
on Stability, Coordination and Governance in the Economic and Monetary Union, which was
signed on 2 March 2012 by the EU Member Countries except for the United Kingdom and the
Czech Republican implies a stricter framework concerning budgetary policy. In particular,
participating member-countries agreed to run (general government) budgets, from 2013,
either balanced or with surpluses. Lastly, the euro area countries after establishing two
temporary mechanisms - funds, the European Financial Stabilisation Mechanism (EFSM) and
the European Financial Stability Facility (EFSF), created in 2012 a new and permanent
financial backstop — the European Stability Mechanism (ESM), with an ‘outstanding’
lending capacity. Even the U.S. government voted for legislation related to budget deficits
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and the amount of debt (i.e. Balanced Budget and Emergency Deficit Reduction known as
Gramm / Rudman / Hollings Act, 1985).
Though restrictive policies and austerity measures have been criticized for not solving
the problem of high national debts (e.g. the case of Greece) while on the other hand
supporters of the Balanced Based Budgets ‘put the blame’ for the economic crisis to policies
that were based on external borrowing in the past.
4. Conclusion
Further reference to the literature about the issue of deficits and debt goes beyond the scope of
this paper. The main conclusion is that there is no agreement between economists about the
measurement or/and the effects of the government debt or about the correct budget policy
(Mankiw, 2010, p.490) or as Aliabadi et al. (2011) declared, budget deficit and public debt
has been a field of research and controversies. Moreover it should also be stated that there is
an open debate about this issue not only between economists but among policy makers, too
[e.g. disagreement between Republicans and Democrats in 2011 (U.S.) about the debt
‘ceiling’ and among European politicians about the right strategy so as to overcome recession
(austerity vs deficits to finance growth)].
Within this framework, the author’s perception is that public debt should not a priori either be
‘demonized’ as James Madison did by stating that ‘a public debt is a public curse’ or be
idealized as Alexander Hamilton did by mentioning that ‘a national debt, if it is not excessive,
will be to us a national blessing’. On the contrary, the case of each country’s debt must be
examined solely in order policymakers to choose the proper economic policy that will help
the country to meet the goals set.
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The Specialization of Innovation Activities in EU Regions and the Role on
the Growth Process

Abstract:
There is a huge literature regarding the main determinants and sources of economic growth.
Most of the recent work emphasizes on the role of knowledge, and innovation activities
typically produced by a specific sector of the economy, and furthermore in the role of
entrepreneurship and analysing the implications and the importance for economic growth.
Moreover, the socio-economic and public policies aim to distinguish the determining
factors of growth, in order to enhance the regional cohesion and the convergence process.
Much of the recent work on regional growth can be viewed as refining the basic economic
insights of economic geography. There are two principal theories of why growth rates are differ,
the first is the theory of comparative advantage and the second is the theory of increasing returns
to scale.
This paper attempts to examine the main sources of regional growth through an interand intra sectoral analysis. In particular, the paper attempts to investigate through an empirical
inter-comparison study using statistical-data, the determinant sectoral factors and the
implications to growth process. We find support for the existence of economic geography
effects in several manufacturing sectors and moreover we find that these effects are
economically very significant.
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1. Introduction
The growing importance of technological change in world production and employment is one
of the characteristics of the last four decades. Technological change is not only a determinant
of growth, but also affect the international competition and the modernisation of a country.
The term "innovation” is somewhat ambiguous: in common parlance it denotes both a process
and its result. According to the definition proposed by the OECD in its “Frascati Manual”, it
involves the transformation of an idea into a marketable product or service, a new or
improved manufacturing or distribution process, or a new method of social service. The term
thus refers to the process. On the other hand, when the word “innovation” is used to refer to
the new or improved product, equipment or service which is successful on the market, the
emphasis is on the result of the process.
The new theories of growth (known as "endogenous") stress that development of
know-how and technological change - rather than the mere accumulation of capital - are the
driving force behind lasting growth. According to these theories, the authorities can influence
the foundations of economic growth by playing a part in the development of know-how, one
of the principal mainsprings of innovation. The authorities can also influence the
“distribution” of know-how and skills throughout the whole of the economy and society, for
instance by facilitating the mobility of persons and interactions between firms and between
firms and outside sources of skills, in particular universities, but also by ensuring that
competition is given free rein and by resisting corporatist ideas. The relationship between
innovation and employment is complex. In principle, technological progress generates new
wealth. Product innovations lead to an increase in effective demand which encourages an
increase in investment and employment. Process innovations, for their part, contribute to an
increase in productivity of the factors of production by increasing production and/or lowering
costs. In the course of time, the result is another increase in purchasing power, which
promotes increased demand and, here again, employment.
In the first sense of the term (innovation process), the emphasis is on the manner in which the
innovation is designed and produced at the different stages leading up to it (creativity,
marketing, research and development, design, production and distribution) and on their
breakdown. This is not a linear process, with clearly-delimited sequences and automatic
follow-on, but rather a system of interactions, of comings and goings between different
functions and different players whose experience, knowledge and know-how are mutually
reinforcing and cumulative. This why more and more importance is attached in practice to
mechanisms for interaction within the firm (collaboration between the different units and
participation of employees in organisational innovation), as well as to the networks linking
the firm to its environment (other firms, support services, centres of expertise, research
laboratories, etc.). The first important point is to distinguish between diffusion and the
adoption of technology. In the analysis of adoption one considers the decisions taken by
agents to incorporate a new technology into their activities. This paper investigates the
mechanisms of knowledge economy. In addition, it examines the national system of
innovations within the framework of the European technological policy and its effects to the
member states.
2. Scientific and Research Measures: The Leading Indicators
The main expenditure aggregate used for international comparison is gross domestic
expenditure on R&D (GERD), which covers all expenditures for R&D performed on national
territory in a given year. It thus includes domestically performed R&D which is financed from
abroad but excludes R&D funds paid abroad, notably to international agencies. The
corresponding personnel measure does not have a special name. It covers total personnel
working on R&D (in FTE) on national territory during a given year. International
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comparisons are sometimes restricted to researchers (or university graduates) because it is
considered that they are the true core of the R&D system.
Table 1: Innovation and Not Innovation Activities
Innovation
New to
the World

Technologically
New
Innovation
Significantly
Technologically
Improved

Not
Innovation

No Significant
Change.
Change without
novelty or other
creative
improvements

New to
the Firm

Not
Innovation
Already in
the Firm

Product
Production
Process
Delivery
Process
Product
Production
Process
Delivery
Process
Organisation
Product
Production
Process
Delivery
Process
Organisation

Source: OECD (1981).
The use of research and technological data implied a lot of problems with the collection
and measurement. The problems of data quality and comparability are characteristic for the
whole range of data on dynamic socio-economic activities. However, most of the research and
technological indicators capture technological investment in small industries and in small firms
only imperfectly. Usually only, the manufacturing firms with more than 10,000 employees have
established some research and technological laboratories, while industrial units with less than
1,000 employees usually do not have any particular research activities.
Finally, the research and technological statistics concentrate mostly on the manufacturing
sectors, while usually neglecting some service activities. The collection of R&D data of regional
statistics implied a lot of problems in comparison to data of national statistics. For the collection
of regional statistics, we should take into the local differences and the difficulties. R&D units can
operate in more than one regions and we should allocate these activities between regions.
Usually, regional statistics focused on the three first levels of NUTS (Nomenclature of Territorial
Units for Statistics). Innovation indicators measure aspects of the industrial innovation process
and the resources devoted to innovation activities. They also provide qualitative and
quantitative information on the factors that enhance or hinder innovation, on the impact of
innovation, on the performance of the enterprise and on the diffusion of innovation.
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The variables common used variables for S-R&T activities are:
 R&D expenditures
 R&D personnel
 Patents of New Technologies.
Tables 1 and 2 illustrate some of the main type of variables in relation to the
measurement of scientific and technological activities and also the main titles and Sources
from which they derived. However, R&D statistics are not enough. In the context of the
knowledge-based economy, it has become increasingly clear that such data need to be
examined within a conceptual framework that relates them both to other types of resources
and to the desired outcomes of given R&D activities. Similarly, R&D personnel data need to
be viewed as part of a model for the training and use of scientific and technical personnel.
Before we start with the development of our macro-economic model we have to define what
is meant by the word innovation. We will use the definition of the OECD and Eurostat given
in the Oslo-Manual:
 Technological product and process (TPP) innovations comprise implemented
technologically new products and processes and significant technological improvements in
products and processes. A TPP innovation has been implemented if it has been introduced on
the market (product innovation) or used within a production process (process innovation).
TPP innovations involve a series of scientific, technological, organisational, financial and
commercial activities. The TPP innovating firm is one that has implemented technologically
new or significantly technologically improved products or processes during the period under
review.
 The term product innovation on the one hand includes technologically new products whose
technological characteristics or intended uses differ significantly from those of previously
produced products and on the other hand technologically improved products which means that
the performance of an existing product is significantly enhanced or upgraded .
 A process innovation is the adoption of technologically new or significantly improved
production methods, including product delivery. These methods may be intended to produce
or deliver technologically new or improved products, which cannot be produced or delivered
using conventional production methods, or essentially to increase the production or delivery
efficiency of existing products.
At this point one has to distinguish between innovations and inventions. Inventions are
not necessarily implemented in terms of the OECD definition quoted above. Only inventions
that are implemented to products or processes are called innovations. The term R&D covers
three activities: basic research, applied research and experimental development. Basic
research is “experimental or theoretical work undertaken primarily to acquire new knowledge
of the underlying foundation of phenomena and observable facts, without any particular
application or use in view”. Applied research is also “original investigation undertaken in
order to acquire new knowledge”. However, it is directed primarily towards a specific
practical aim or objective. Experimental development is “systematic work, drawing on
existing knowledge gained from research and/or practical experience, which is directed to
producing new materials, products or devices, to installing new processes, systems and
services, or to improving substantially those already produced or installed”. R&D covers both
formal R&D in R&D units and informal or occasional R&D in other units.
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Table 2: Type of Variables, Titles and Sources for measurement of S&T Activities
Type of Main
Variables
Research and
Development (R&D)

Technology Balance
of Payments
Innovation
Patents
Scientific and
Technical Personnel
High Technology
Bibliometrics

Globalisation
Education Statistics
Education
Classification
Training Statistics

Titles and Sources
Frascati Manual: “Standard Practice of Research and
Experimental Development” and also Frascati Manual
Supplement: “Research and Development Statistics and Output
Measurement in the Higher Education Sector”.
OECD: “Manual for the Measurement and Interpretation of
Technology Balance of Payments Data”
Oslo Manual: OECD Proposed Guidelines for Collecting and
Interpreting Technological Innovation Data
OECD-Patent Manual: “Using Patent Data as Science and
Technology Indicators”
OECD-Canberrra Manual: “The Measurement of Human
Resources Devoted to Science and Technology”
OECD: “Revision of High Technology Sector and Product
Classification”
OECD: “Bibliometric Indicators and Analysis of Research
Systems, Methods and Examples” (Working Paper – Yoshika
Okibo).
OECD: “Manual of Economic Clobalisation Indicators”
OECD: “OECD Manual for Comparative Education Statistics”
OECD: “Classifying Educational Programmes: Manual for
Implementation in OECD countries”
OECD: “Manual for Better Training Statistics: Conceptual
Measurement and Survey Issues”

Source: OECD/Eurostat (1997)
The reliability of R&D and innovation regional statistics is directly connected and
depending on estimation-method and the application of statistical technique. Another important
question on R&D and innovation regional statistics is the confidentiality and the collectionmethod of data-set that may be cover the whole or the majority of the local-units. For the
statistical methods focused on a regional level, we can use either the ‘’local-units’’ (i.e.
enterprises, office, manufacturing etc.) or the ‘’local-economic-units’’ (NACE codes, which is a
division of national codes of European member states). Therefore, we can use the first method
«top-to-the-bottom method» for the collection of aggregate R&D data (for the whole country)
and after that on the distribution of these figures into a regional-level; the disadvantage of this
method is that there is not a direct collection of data from the regions.
The second method «bottom-to-the-top method» for the collection of dissaggregate R&D
data (for the whole regions) based on the direct-collection at a regional-level and after that on the
summation of these figures in order to obtain the aggregate-total R&D data (for the whole
country); the advantage of this method is that there is a consistency in the summary of figures
between regional and national level.
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3. Regional Policy and the Regional Systems of Innovation
Regional policy should facilitate the identification, adaptation and adoption of technological
developments elsewhere in a specific regional setting. It might be less costly, avoid
duplicating previous errors and reinventing the wheel. Regional policy should facilitate
technology transfer and the flow of knowledge across regions, maximising the benefit of the
European dimension by facilitating access from less favoured region's economic actors to
international networks of "excellence" in this field. They encourage regions to take actions
such as: a) Promoting innovation, new forms of financing (e.g. venture capital) to encourage
start-ups, specialised business services, technology transfer, b) interactions between firms and
higher education/research institutes, c) encourage small firms to carry out R&D for the firsttime, d) networking and industrial co-operation, e) developing human capabilities.
The first current originates in research on technological innovation, particularly that which
refers to National Systems of Innovation and the second results from advances in theories of
regional development. The discussion of National Systems of Innovation emphasizes the
importance of innovations on national processes of development. These innovations are the
result of the interaction between firms, clients, and government and research institutions,
constituting an environment that is favourable to the learning of new ways of producing and
of organizing production. One of the matters that is emphasized in this type of research are the
processes through which this learning takes place and the roles carried out by the different
actors that are involved. The concept of innovation that is used in this research is a broad one.
It goes beyond new discoveries in activities and products on the frontiers of technological
progress, to refer as well to changes in the production of less-elaborated products and to
human behaviour, including changes in cultural values, routines and habits. At the same time,
there are according to the authors several elements that indicate that the issues dealt with in
this discussion can be better understood and analysed within a more restricted territorial
environment, such as the region. This is where the second formative element of the concept of
Regional Systems of Innovation enters the scenario. Evidently, a learning system that
develops capability is much more onerous than one that merely supplies competence. Thus, a
regional system of learning can not restrict itself to the mere transfer of competence coming
from elsewhere.
This is all the more so due to the fact that all experiences are singular. From the
perspective of economic development, we can not imagine that this whole framework to
increase the capability of countries/regions can dispense with intense action on the part of the
State. To the extent that this regional learning system interacts formally or informally with
universities, research institutes, vocational training agencies, technology transference,
technological parks and firms in general, it tends to become a Regional System of Innovation.
The OECD proposed a more general strategy set for all (not just less favoured) regions.
Although this was not specifically focused on Information Society issues, it has clear and
direct relevance for the Knowledge Economy. A territory’s indigenous capacity for
development is linked to the productivity of enterprises, their ability to join networks, the
skills of the labour force and the strength of institutional resources. Such an approach stresses
the (mainly) endogenous task of creating networks, partnerships and cooperation within the
region, and five important strategies are recommended in this context: a). Use regional
policies for human resource development. b) Give a demand-driven focus to human resource
development. c) Base competitiveness on the development of partnerships. d) Reinforce
economic efficiency by policies of equity. e) Develop regional governance to consolidate
national policies. Strategies (a) and (b) were subsequently refined into one of the most
important current policy and strategy approaches for developing regions in a Knowledge
Economy context, the learning region. This emphasises the essential role of skills and
competencies in enhancing innovative capacity and regional competitiveness. Graph 1
presents the regional and innovation policies for the learning economy.
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Figure 1: Regional and innovation policies towards the learning economy.

Source: OECD (2001)
4. Theory and Models in Economics of Innovation
There is a huge literature suggesting and demonstrating that research and scientific indicators
make an important contribution to the growth at the firm, industry and national levels. Most
of these studies have investigated the relation between productivity, employment, growth and
R&D.
4.1 The Input-Output framework
The structural decomposition analysis can be defined as a method of characterizing major shifts
within an economy by means of comparative static changes. The basic methodology was
introduced by Leontief (1953) for the structure of the US economy and has been extended in
several ways. Carter (1960) has incorporated some dynamic elements with a formal
consideration of the role of investment in embodied technical change. Chenery, Syrquin and
others added elements of trade into this framework.
Growth decomposition analysis uses input-output techniques because they capture the
flows of goods and services between different industries. Input-output methods exploit the
interlinkages effects and also search for the components of growth. In addition, input-output
techniques allow us to calculate the contribution of technical change to output growth. The
principal argument of the method of interindustry analysis is to show explicitly the
interdependence of growth rates in different sectors of the economy. Usually, two different
compositional indicators are used to analyze the extent of structural change, the annual growth
rate of real output in each industry and the share of national real output accounted for each
industry.
Input-output tables are available both in current and constant prices. Following Kubo et
al. (1986), we can consider the basic material balance condition for the gross output of a sector
as given by:
Xi=Wi+Fi+Ei-Mi
(material balance equation),
(1)
where: Xi=the gross output,
Wi=the intermediate demand for the output of sector i by sector j,
Fi=the domestic final demand for the output of sector i,
Ei=the export demand, and
Mi=the total imports classified in sector i.
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The gross output of sector i is the sum of output to intermediate demand plus the
domestic final demand plus the exports less the imports. In the matrix notation the material
balance condition becomes:
X=AX+F+E-M=(I-A)-1(F+E-M),
(2)
where (I-A)-1, the inverse of the coefficients matrix, captures the indirect as well as the direct
flows of intermediate goods.
Holding one part of the material balance equation constant and varying the other
components over time, the change in an industry's output can be decomposed into the following
factors:
 technical change (corresponding to changes in the inverted I-A matrix);
 changes in final demand;
 changes in the structure of exports; and
 changes in the structure of imports.
This equation provides at an aggregate level a comprehensive picture of structural change
for each country. It does not explain why the structure of an economy changed, but it describes
how it came about and measure the relative importance each factor in each industry's growth.
Growth effects are analyzed in order to reveal how much output in each industry would have
changed with the same growth rate for each element in the final demand category. When growth
rates differ between the final demand categories, the resulting growth rates for the industrial
output will also vary. The positive or negative effects of structural change affect the final demand
categories.
4.2 Technological change in the Input-Output framework
Technological change plays an important role in the expansion and decline of sectors.
Technology intensity and real growth rates of output can be used to classify individual industries
into different performance groups. These groups can then be used to describe the patterns of
structural change and to make comparisons among various countries.
The effects of technical change are analyzed in order to find out how much the use of
primary inputs has changed, because of changes in the endogenous factors of the model.
Furthermore, the effects of technical change on industrial output are analyzed, in order to reveal
how much output in each industry has changed because input-output coefficients have altered. A
way of measuring changes in input-output coefficients is to compute the weighted average
changes in the input-output coefficients of various sectors and to compare the matrices at two
different points of time. For instance, we can use the following formula (3), in order to compute
the weighted indices:

( Aij2 - A1ij )
[ 2
( X ij2 + X 1ij )]
Tj=
1
1
( X ij2 + X 1ij ) ( Aij + Aij )
2
1

(3)

where: A2ij is the elements of matrix of input-output coefficients for the second period,
A1ij is the elements of matrix of input-output coefficients for the first period,
X2ij is the matrix of interindustry transactions for second period at constant 1975 prices,
X1ij is the matrix of interindustry transactions for first period at constant 1975 prices.
This index measures the overall input changes in each of the n production sectors due to
technological changes, changes in the prices, and product mix (the so called Rasmussen index of
structural change).
The total change in sectoral output can be decomposed into sources by category of
demand. The total change in output equals the sum of the changes in each sector and can also be
decomposed either by sector or by category of demand.
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The relations, (with the two intermediate terms combined), can be shown as following:
DD1 + EE1 + IS1 + IO1 =  X 1
DD2 + EE2 + IS2 + IO2 = X2
.
.
.
.
.
DDn + EEn + ISn + IOn = Xn
 X X
where: DDi=domestic demand expansion in sector i,
EEi=export expansion in sector i,
ISi=import substitution of final and intermediate goods in sector i,
IOi=inputoutput coefficients in sector i,
Xi=change in the output of sector i.
Table 3 : Decomposition Formulas (*)
Sources of growth:

Variable

being

decomposed

Domestic-final-demand
expansion (FE)

Output X

Val.Add.
V

Imports M

Empl. L

Export expansion(EE)

B0ûf0F

v0B0ûf0F

(m11f0+mw0A0B0ûf0)F

l0B0ûf0F

B0E

v0B0E

mw0A0B0E

l0B0E

Import- subst.of interm.
goods(ISW)

B0ûfF1

v0B0ûfF1

(I-mw0A0B0) mwW1

l0B0ûfF1

Technical change(IOA)

B0ûwW1

v0B0ûwW1

(I-mw0A0B0) mwW1

l0B0ûwW1

B0ûw0AX1

v0B0ûw0AX1

(mw0+mw0A0B0ûw0)AX1

l0B0ûw0AX1

Labour-productivity-growth
(IOL)

-----

vX1

-----

-----

Labour-productivity-growth
(IOL)

-----

-----

-----

lX1

Import-subst.of
final goods (ISF)

Change in value-added-ratio
(IOV)

Source: OECD Document: Structural change and Industrial performance, 1992.
Note:(*)the previous analysis can be extended to value added, employment, & imports.
Reading down the columns gives the sectoral composition of each demand category,
while reading across the rows gives the decomposition of changes in sectoral demand by
different demand categories. When making comparisons across countries and time periods, it is
convenient to divide the entire table by Xi, so that all components across sectors and demand
categories sum to 100. Alternatively, it is sometimes convenient to divide the rows by Xi and
then to look at the percentage contribution of each demand category to the change in sectoral
output.
At this stage, we can give an alternative model, which is known as the deviation model
and measures changes in the relative shares of output. The deviation model starts from balanced
growth, where it is assumed that all sectors grow at the same rate equal to the growth rate of total
output. The comparison of changes in output shares and differences in growth rates reveals the
direction and the pace of structural change. Japan represents the most clear example of structural
change. The high technology sectors increased rapidly and contributed significantly to
manufacturing's share of total output. In Japan the low technology sector showed the second
largest loss of output share of all countries examined.
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4.3 Catching Up and the Production Models
A higher level of innovation activities tend to have a higher level of value added per worker
(or a higher GDP per head) and a higher level of innovation activities than others. Following
the technological-gap arguments, it would be expected that the more technologically
advanced countries would be the most economically advanced (in terms of a high level of
innovation activities and in terms of GDP per capita). The level of technology in a country
cannot be measured directly. A proxy measure can be used to give an overall picture of the set
of techniques invented or diffused by the country of the international economic environment.
For the productivity measure, we can use the real GDP per capita as an approximate measure.
The most representative measures for technological inputs and outputs are the indicators of
patent activities and the research expenditures. For the level of productivity, we can use as a
proxy real GDP per capita (GDPCP). For the measurement of national technological level, we
can also use some approximate measures; for instance, we can again use the traditional
variables of technological input and technological output measures, (GERD and EXPA). The
majority of empirical studies in the estimations between productivity growth and R&D follow
a standard linear model; on this context we use a similar approach. The reason is that even
though a more dynamic relationship exists, the data limitations (lackness of time series annual
data on R&D activities for most countries) prevent the application of some complex models.
We can test the following version of the models:
GDP(or PROD)= f[GDPCP, EXPA (or GERD), INV],(basic model),
GDP(or PROD)= f[GDPCP, EXPA (or GERD), INV, EXP],
GDP= f[GDPCP, EXPA (or GERD), INV, TRD],

(4)
(5)
(6)

We can test the basic technological gap model (with and without these variables)
reflecting the structural change, in order to decide to what degree these variables add
something to the other explanatory variable of the model. We will use the external patent
applications (EXPA) and gross expenditures on research and development (GERD) as proxies
for the growth of the national technological activities, GDP per capita (GDPCP) (in absolute
values at constant prices) as a proxy for the total level of knowledge appropriated in the
country (or productivity). Investment share (INV) has been chosen as an indicator of growth
in the capacity for economic exploitation of innovation and diffusion; the share of investment
may also be seen as the outcome of a process in which institutional factors take part (since
differences in the size of investment share may reflect differences in institutional system as
well). For structural change we used as an approximation changes in the shares of exports and
agriculture in GDP.
The first model may be regarded as a pure supply model, where economic growth is
supposed to be a function of the level of economic development GDPCP (GDP per capita
with a negative expected sign), the growth of patenting activity (EXPA with a positive sign)
and the investment share (INV with a positive sign). However, it can be argued that this
model overlooks differences in overall growth rates between periods due to other factors and
especially differences in economic policies.
The correlation between productivity and patenting is much closer than between
productivity and research expenditure. When conducting an econometric analysis of the
technological gap models, it is important to include the most relevant variables. For the level
of productivity, as a proxy we can use real GDP per capita (GDPPC). For the national
technological level we can use some approximate measures, for instance we can again use the
traditional variables of technological input and technological output (GERD and EXPA).
Following the model of Fagerberg (1987, 1988, 1994) we can test the basic technological gap
model (with and without these variables), reflecting structural change, in order to determine
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the degree to which these variables have added something to the other explanatory variable of
the model. We can use external patent applications (EXPA) and gross expenditure on research
and development (GERD) as proxies for the growth of national technological activities, and
GDP per capita (GDPPC) (in absolute values at constant prices) as a proxy for the total level
of knowledge appropriated in the country (or productivity).
Investment share (INV) has been chosen as an indicator of an improvement in the
capacity for economic exploitation of innovation and diffusion; the share of investment may
also be seen as the outcome of a process in which institutional factors take part (since
differences in the size of investment share may reflect differences in the institutional system).
The export variable also has the expected sign and the results support the hypothesis of
structural change as a source of economic growth. The second model takes account of
structural changes using as a proxy the share of exports in GDP. The third model uses an
additional variable that reflects changes in the macroeconomic conditions and suggests that
growth rates are seriously affected by changes in the terms of trade. The models are tested for
EU member states.
The basic model is tested for the variables of GDP, GDP per capita, external patent
applications and investment as a share of GDP. The explanatory power (or the overall
goodness of fit of the estimated regression models) is not very high, but this is not surprising
for cross-sectional data. However there is a problem with interdependence between the
variables. For this reason we shall focus on the relationship between productivity and
innovation. Most of the variables have the expected signs.
Furthermore, a production function is by definition a relationship between output and
inputs. For a single country, say ith, the production function may be written as:
yit=Fi(Xi1t,Xi2t,.......,Ximt,t),

(6)

where: yit is the quantity of output produced per producer unit and Xijt is the quantity of the jth
input employed per producer unit (j=1,2,....m) in the ith country for the period.
In a cross section study, technology can be regarded as given in each country, but this is
clearly not in the case when we consider a single country over a period of time. The country's
production function will shift as new and more efficient techniques are adopted. A major
problem with time series data is to distinguish between increases in output resulting from
movements along the production function (for instance, from increased inputs) and increases in
output which occur because of shifts in the production function resulting from the technical
progress. The problem of simultaneous equation bias is present with time-series data as with
cross sectional data. However, there is a more serious problem with time series data that of the
technical progress or innovation over time.
The concept of a production function plays an important role in both micro and
macroeconomics. At the macro level it has been combined with the marginal productivity theory
to explain the prices of the various factors of production and the extent to which these factors are
utilised. The production function has been used as a tool for assessing what proportion of any
increase in the output over time can be attributed first to increase in the inputs of factors in the
production, second to the increasing returns to scale and third to technical progress.
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Figure 2: Production Function and Technical Change

Most studies of the production function (Solow 1957, Griliches 1967) have been handled
under one or more traditionally maintained hypothesis of constant returns of scale, neutrality of
technical progress and profit maximization with competitive output and input markets.
Therefore, the validity or otherwise of each of these hypotheses affects the measurement of
technical progress and the decomposition of economic growth into its sources.
We can also assume that there is a production function that relates output to capital per
unit of labour and also we also assume first that the economy is at the point A (where labour
force growth is static and investment is at an average level). When a new technology is
introduced there is an upward shift of the production function. Of course, the shift of the
production function will be different across different countries. This shift of the production
function implies additional output per person and probably this can lead to extra savings and
consequently to more capital per worker, which means that the economy will moves along the
production function. Graph 2, shows that the economy reaches the point E for less advanced
countries and point D for more advanced countries. The real effects of innovation can now be
measured by the distances AE and AD respectively.
The aggregate cost (or production) function is based on a cost function (or a production
function), which is characterised by constant returns to scale:
C=F(PK, PL, Y, T)

(7)

where: PK, PL, Y, T indicate the price of capital input, labour input, the value added and time.
5. The Effects from European Innovation and Competition Policy
Action at Community level, while respecting the rules of subsidiarity is necessary to draw up
and enforce the rules of the game, particularly those on competition, intellectual property
rights and the internal market. This level will also provide the necessary overview and enable
exchanges of experience to be organised and best practice to be propagated. Lastly, the
Commission should show an example by mobilising its own instruments, above all the
Framework Programme for Research and Development, and the Structural Funds. The Green
Paper on Innovation opened up a number of pathways. For the sake of efficiency, this “First
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Action Plan” refers to a limited number of priority initiatives to be launched very soon at
Community level and includes a number of schemes put into action or announced since the
launch of the Green Paper, identified as essential to the innovation process. The Action Plan
for Innovation identifies three areas for action:
 to foster an innovation culture;
 to establish a framework conducive to innovation;
 to better articulate research and innovation
Figures 3 indicate the European Patent Applications (EPO), the applications per
million inhabitants of EU member states for 2017. Whereas, Figures 3 indicate the change of
applications of European Patent Applications (EPO) for the period 2016-2017, breakdown by
country of residence of the applicant. Also, Figure 5 illustrates the Gross Domestic
Expenditure on R&D for EU for the period 2002-2017 and finally
Figure 6 illustrates the Gross Domestic Expenditure on R&D by sector of performance for EU
for the period 2002-2017.

Innovation requires, first and foremost, a state of mind combining creativity,
entrepreneurship, willingness to take calculated risks and an acceptance of social,
geographical or professional mobility. At national level, continue reviewing courses and
teaching methods, above all for their ability to stimulate creativity and a spirit of enterprise
from the earliest age, and think about any changes which may be necessary to the training of
trainers. Member states should also continue to develop life long training. The Commission’s
contribution will be to set up a permanent “training and innovation” forum to stimulate the
exchange of experience and best practice in this area. Member States are invited to adopt
similar measures and to set up the conditions for making this mobility a reality. Greater
priority should be given at both national and Community level to disseminating organisational
innovations and using information and communication technologies in this field.
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The European Union and the Member States should first of all make efforts to
improve the European patent system, making it more efficient, more accessible and less
expensive. The public debate has confirmed the needs of users in this field. Many of the
defects in the current situation stem from the coexistence in the European Union of three
patent systems: national, European and Community. The Commission recommends that
member states put in place instruments for assisting SMEs and universities in the event of
litigation, to raise awareness in SMEs and to develop training schemes in this area. The
Commission needs to work on propagating good practice and facilitating its adoption,
particularly with the support of pilot projects but also by mobilising the Structural Funds and
newer instruments such as the European Investment Fund (EIF).
Figure 5: Gross Domestic Expenditure on R&D for EU (2002-2017).
Source: Eurostat-Database
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Figure 6: Gross Domestic Expenditure on R&D by sector of performance for EU (20022017). Source: Eurostat-Database

Table 4: Contributions of key activities to growth of value added per person employed

Slovak Republic
Hungary
Czech Republic
Greece
Sweden
Finland
Australia
United States
United Kingdom
Austria
Norway
Germany
Luxembourg
Belgium
Denmark
Netherlands
France
Portugal
Spain
Italy

Market
services

Manufacturing

Other
industries

Other
services

-3%
40%
35%
57%
34%
24%
51%
56%
57%
24%
61%
28%
70%
51%
43%
55%
51%
15%
29%
-38%

62%
34%
52%
10%
53%
55%
16%
37%
28%
40%
31%
51%
4%
28%
38%
28%
37%
57%
-8%
-31%

30%
17%
11%
20%
8%
5%
15%
-4%
5%
31%
1%
13%
-5%
9%
15%
5%
8%
19%
4%
3%

5%
9%
2%
14%
-4%
-16%
-18%
-4%
-10%
-5%
-7%
-7%
-20%
-12%
4%
-12%
4%
-9%
-58%
-28%

Source: OECD Data Base.

Total economy
labour
productivity
growth
4,5
4,0
3,8
2,8
2,0
1,7
1,7
1,7
1,6
1,5
1,3
1,2
1,1
1,1
1,0
1,0
1,0
0,7
-0,1
-0,5
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Figure 7: Gross Domestic Expenditure on R&D by sector of performance for EU (2017).
Source: Eurostat-Database

Figure 7 illustrates the Gross Domestic Expenditure on R&D by sector of performance
for EU for the period 2017, in an inter-comparison analysis. The indicator provided is GERD
(Gross domestic expenditure on R&D) as a percentage of GDP. "Research and experimental
development (R&D) comprise creative work undertaken on a systematic basis in order to
increase the stock of knowledge, including knowledge of man, culture and society and the use
of this stock of knowledge to devise new applications" (Frascati Manual, 2002 edition, § 63 ).
This action should be guided by three objectives:
 First, investment in risk capital and equity needs encouragement. This applies
particularly to start-up investment and innovative, high-growth firms, which are a major
source of new jobs. Long term sources of funding (pension funds, life insurance, “business
angels” and save-as-you-earn schemes) should be directed more towards risk investment.
 Secondly, the conditions within which European capital markets for innovative, highgrowth companies (such as the New Market Federation or EASDAQ) develop must be
secured, which means reviewing a number of legal and fiscal provisions and seeing to it that
the necessary expertise is available.
 Thirdly, the interfaces between technological innovation and financial circles need to
be strengthened. Support is needed for the transnational dissemination of good practice and
the testing of new methods in this area. Also, closer links between Community research and
risk capital should improve the exploitation of the results of the research. An information and
guidance service on this topic will be set up for those taking part in the framework
programme.
 Education, vocational training, further training, and concern for the skills level of the
entire work force are strong elements in the innovation policies. However, educational
budgets in Member States are more decentralised than budget lines of most other innovation
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policy relevant actions. The observation that science subjects trail in popularity among school
children and young people has become a concern to most member state governments.
 The linkages between university level education and the enterprise sector: in this field
most policies and measures aimed at supporting the mobility of university graduates into their
first jobs and to promote the exchange of research staff. Table 4 illustrates the contributions of
key activities to growth of value added per person employed
Figure 8: Resource Productivity Growth for EU, 2000-2016
(Source: Eurostat Database)

Some of the factors explaining the American and Japanese successes
United States

Japan

 A more important research effort

 A more important research effort

 A larger proportion of engineers and
scientists in the active population

 A larger proportion of engineers and
scientists in the active population

 Research efforts better coordinated, in
particular with regard to civilian and defence
research (in particular in the aeronautic,
electronic and space sectors).

 A strong ability to adapt technological
information, wherever it comes from. A
strong tradition of cooperation between firms
in the field of R&D

 A close University - Industry relationship
allowing the blossoming of a large number
of high technology firms.

 An improving cooperation University /
Industry, especially via the secondment of
industrial researchers in Universities

 A capital risk industry better developed
which invests in high technology. NASDAQ,
a stock exchange for dynamic SMEs.

 Stable and strong relationships between
finance and industry fostering long term
benefits and strategies.

 A cultural tradition favourable to risk
taking and to enterprise spirit, a strong social
acceptation of innovation.

 A culture favourable to the application of
techniques and on going improvement.

 A lower cost for filing licenses, a single
legal protection system favourable to the
commercial exploitation of innovations

 A current practice of concerted strategies
between companies, Universities and public
authorities

 Reduced lead time for firms creation and
limited red tape

 A strong mobility of staff within companies.
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Recent national White Papers and Action Plans show the need to rationalise the
framework conditions to support SMEs and industrial competitiveness. The following
examples are listed under some main categories related to entrepreneurship and innovation
finance. The excessive costs of patent protection in Europe compared with patent costs in the
United States are addressed in most Member States. The variety of measures demonstrates the
difficulty of combining the benefits of protection (allowing a pay-back to the
inventor/innovator) with the benefits of wider exploitation of new products, processes (in
particular in biotechnology), or services.
Figure 8 indicates the “Resource Productivity Growth” for EU, for the period 20002016. Resource productivity is a measure of the total amount of materials directly used by an
economy (measured as “domestic material consumption” (DMC) in relation to GDP. It
provides insights into whether decoupling between the use of natural resources and economic
growth is taking place. Resource productivity (GDP/DMC) is the EU sustainable development
indicator for policy evaluation. Resource productivity of the EU is expressed by the amount of
GDP generated per unit of direct material consumed, i.e. GDP / DMC in euros per kg. When
making comparisons over time or between countries it is important to use the correct GDP
units so that the figures are comparable and changes are not due to changes from inflation or
in prices.
The overall long-term tendency towards a more strongly knowledge-based economy, in
terms of both input proportions and the nature of the output, is accelerating. At the firm level,
this is reflected in the fact that the shift in the demand for skills is strongest in firms
introducing information technology. The dramatic decrease in the cost of obtaining data and
information produces a shock effect, while the decline in the price or information is at the
core of a new wave of productivity growth. This is especially true for organisations and
institutions strongly involved in the production, use and distribution of knowledge (education,
research, development, but also firms as learning organisations).
Figure 9: Labor Productivity Growth: Growth of GDP per hour worked in the euro area and
the EU28, 1970-2017 (Annual average change, in %) (Source: Eurostat Database)

Recent research reports show that the economic benefits from basic research are both
real and substantial. Domestic R&D affects the rate of innovation and the quantity of
knowledge that can be absorbed from others. R&D funding explains why the United States
leads Britain and Germany in manufacturing productivity. Publicly-funded R&D can be
viewed as an investment in a society's learning capabilities. Figure 10 illustrates the main EU’
targets of Agenda 2020.

35

Journal of Regional Socio-Economic Issues, Vol. 10, Issue 1, January 2020

Figure 10: Targets of EU’ Agenda 2020: (Source: Eurostat Database)

6. Policy Implications and Conclusions
This article attempts to identify the R&D activities and also to investigate the estimationmethods, the techniques of scientific and technological activities and the measurement
problems. Series of R&D statistics are only a summary of quantitative reflection of very complex
patterns of activities and institutions. In the case of international comparisons, the size aspirations
and institutional arrangements of the countries concerned should be taken into consideration.
One way of constructing reliable indicators for international comparisons is to compare R&D
inputs with a corresponding economic series, for example, by taking GERD as a percentage of
the Gross Domestic Product. However, its quite difficult to make detailed comparisons between
R&D data and those of non-R&D series both because of the residual differences in methodology
and because of defects in the non-R&D data.
In knowledge-based economies, the efficient systems are those which combine the
ability to produce knowledge, the mechanisms for disseminating it as widely as possible and
the aptitude of the individuals, companies and organisations concerned to absorb and use it.
The crucial factor for innovation is thus the link between research (the production of
knowledge), training, mobility, interaction (the dissemination of knowledge) and the ability of
firms, particularly SMEs, to absorb new technologies and know-how.
The diffusion of the systems innovation approach - in different versions and variations
– has been surprisingly fast in academic circles, and is also very much used in a national
context by national governments as well as supranational organizations like the European
Union and the Organisation for Economic Co-operation and Development. The approach
seems to be very attractive to policy makers who look for frameworks to understand
differences between national and regional economies and various ways to support
technological change. The attractively stems from three basic characteristics of the approach
that deserve to be summarized here:
 First, it places innovations and knowledge creation at the very centre of focus, and goes
beyond a narrow view of innovation to emphasize the interactive and dynamic nature of
innovation.
 Second, it represents a considerable advance over the network school of innovation by a
decisive shift in focus from firm to territory, from the knowledge creating firm to the
knowledge-creating territory.
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 Third, it views innovation as a social process that is institutionally embedded, and, thus,
puts special emphasis on the institutional context and forms [i.e. formal and informal
institutions] through which the processes of knowledge creation and dissemination occur.
Small countries are likely to need a more comprehensive and oriented policy of cooperative innovative effort, in order to develop their future capabilities and to make the
necessary choice for technological priorities. Technological diffusion is the process by which
innovations (by the new products or new processes) spread within and across economies. The
various factors which might influence the incidence of innovation and the speed of its
diffusion are the following:
 the technical applicability;
 profitability;
 finance, (lack of financial resources might delay the diffusion of new processes);
 size, structure and organisation, (large companies may for a number of economic and
technological reasons which behave differently from the SMEs;
 management attitudes, (which is the most difficult to assess or to quantify, but
nevertheless they may be as important as economic factors in influencing the rate of adoption
of new methods);
 other factors, such as research and development activities, access to information, the
labour market availability of certain skills, licensing policy, the market situation and more
precisely the growth of demand for the product as well as the competitive position with
special regard to the import competition. All these illustrate the wide range of factors which
could contribute to explain the differences in the speed of diffusion.
It will take the necessary steps to ensure effective coordination of the measures
deriving from various policies and will strengthen interaction with member states. It invites
the member states to do the same. The Commission will draw up a detailed implementation
schedule and will precisely quantify the costs of the measures it is proposing. On this basis it
will submit the corresponding legislative and regulatory proposals to the Council, the
European Parliament, the Economic and Social Committee and the Committee of the Regions.
It will report regularly to the European Council on the implementation of the action plan,
including, where necessary, proposals for any adjustments or additions which may prove
necessary in the light of developments or in view of the specific contexts in which the plan is
applied.
The collection of R&D data of regional statistics implied a lot of problems in comparison
to data of national statistics. For the collection of regional statistics, we should take into the local
differences and the difficulties. In addition, we can use either the “local-units” or the “localeconomic-units”. The first method «top-to-the-bottom method» focused on the collection of
aggregate R&D data (for the whole country) and after that on the distribution of these figures
into a regional-level; the disadvantage of this method is that there is not a direct collection of data
from the regions or the second method «bottom-to-the-top method» for the collection
dissaggregate R&D data (for the whole regions) based on the direct-collection at a regional-level
and after that on the summation of these figures in order to obtain the aggregate-total R&D data
(for the whole country).
Technological progress has become virtually synonymous with long run economic
growth. It raises a basic question about the capacity of both industrial and newly industrialized
countries to translate their seemingly greater technological capacity into productivity and
economic growth. Usually, there are difficulties in the estimation the relation between technical
change and productivity. Technological change may have accelerated, but in some cases there is
a failure to capture the effects of recent technological advances in productivity growth or a
failure to account for the quality changes of previously introduced technologies. Summarizing
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the main targets of EU for smart-sustainable and inclusive growth can be presented in the
following tableQ
EU’ Targets
Smart Growth
 Increasing public & private investment of R&D to 3 % of GDP
 Increasing population up to 40 % (30-34 aged) completed
tertiary education
 Reducing school-drop out less than 10 %
Sustainable Growth  Increasing renewable energy in energy consumption up to 20%
 Increasing energy efficiency up to 20 %
 Reducing greenhouse gas emissions st least 20 %
Inclusive Growth
 Increasing employment rate at 75 % for aged 20-64
 Reducing 20 million of people out of poverty & social-exclusion
In the literature there are various explanations for the slow-down in productivity growth
for EU countries. One source of the slow-down may be substantial changes in the industrial
composition of output, employment, capital accumulation and resource utilization. The second
source of the slow down in productivity growth may be that technological opportunities have
declined; otherwise, new technologies have been developed but the application of new
technologies to production has been less successful. Technological factors act in a long run way
and should not be expected to explain medium run variations in the growth of GDP and
productivity.
Technological gap models represent two conflicting forces, innovation which tends to
increase the productivity differences between countries and diffusion which tends to reduce
them. In the Schumpeterian theory, growth differences are seen as the combined results of these
forces. Research on why growth rates differ has a long history which goes well beyond growth
accounting exercises.
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The Cooperation of the Health Care System with Social Enterprises under
Sustainable Development and Corporate Social Responsibility Policies. The
Case Study of the Greek Health Care Organization.

Abstract:
Corporate Social Responsibility (CSR) and Sustainable Development (SD) are the means
through which the development of man and society is achieved. Social Enterprises (SEs)
belong to the field of economy, which ensures the proper functioning of a society, mitigating
injustices and enhancing justice and equality. Based on these, highlighting the way through
which SD can relate to CSR and SEs in the health sector is vital. In comparison with the
European Union countries, social entrepreneurship is not that developed in Greece. SEs in the
Greek health sector are fewer than in other fields with most of them concerning the provision
of mental health services, as well as managing the problems faced by the elderly and disabled
population. However, there are examples aiming at SD through actions that promote green
and social public contracts, waste management and the cooperation between hospitals and
SEs. The health sector can benefit from SEs provided that they cooperate through CSR and
SD strategies and policies, which would be supported and promoted by the state itself.
Key-Words: Corporate Social
Entrepreneurship, Health Sector.
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1. Introduction
The health sector aims at maintaining social health and wellbeing, occupying a significant
share of the economy globally and consuming a large volume of energy and resources in order
to serve its purposes (WHO, 2017). An ideally sustainable health system improves, maintains
and restores health, while simultaneously minimizes the negative impact on the environment
by controlling the significant direct and indirect emission and waste production or through the
goods and services it procures, uses and disposes of. For this to be accomplished, the health
sector should seize the suitable opportunities for the benefit of health and prosperity of the
current as well as the next generations (WHO, 2017, Montiel, 2008, Hahn, et al, 2014). CSR
and Social Entrepreneurship (SE) through their direct connection with SD are the means
which could lead to the creation of a sustainable health sector, which not only will contribute
to the protection of the environment but also to the reduction of inequalities, unemployment,
and poverty as well as to the promotion of the population’s health (Bolton, et al, 2011, Sheila
et al, 2006).
Therefore, the interconnection of these three parameters is considered important for a
sustainable health sector, which is the purpose of the present article.
2. Sustainable Development Policy and Health Care System
Under SD, every country’s health sector should aim first and foremost at adopting a policy
about the environmental sustainability of the health care institutions, minimization and proper
management of waste and harmful substances, which lead to greenhouse gas emissions and
other pollutants, through promoting an effective resource and sustainable procurement
management. At the same time, disease prevention, health promotion and provision of
sustainable health services should be a priority, through motivation towards change and
orientation towards innovative health care patterns (Brandao, 2013, Keyvanar and Sajadi,
2015).
Within this framework, internationally, emphasis is given to sustainable public
procurement, defined as “green public procurement” (GPP), which is regarded as the gradual
but constant procedure, though which each public organization refines and expands its scope
towards purchasing products and services, which will be socially responsible and
environmentally friendly (Ali et al, 2016).
The main green procurement initiatives focus on criteria aiming at specific
environmental risks including lead, plastic, as well as the substitution of toxic chemicals used
for cleaning, disinfection and sterilization (WHO, 2013). The suppliers who participate in
public procurement tenders should act responsibly taking into account the interest of society
and integrating in their operations sustainable and moral criteria, so as to be able to effectively
contribute to the protection of human rights and the environment (HCWH Europe, 2014). In
Greece, green procurement was instituted through the laws 3855/2010 and 4013/2011,
according to which, public services can utilize environmental criteria, satisfying at the same
time the basic transparency principles, equal treatment and indiscrimination covering almost
every product and service procured by the health sector. With the Ministerial Decision
63955/239/13-6-2017 the Green Public Procurement Committee (GPPC) was set up, aiming
at producing a National Plan of Action for GPP.
EU directions 2014/24 and 2014/25 for public procurement were incorporated in the
laws 4412/2016 and 4413/2016. Within the European Union, based on the direction 2014/243
emphasis is given on public procurement concerning social inclusion and innovation,
allowing the health sector bodies to use their immense purchase power so as to select socially
responsible and environmentally friendly products and services throughout the chain supply.
3

by Directive 2014/24/EU on public procurement in social inclusion and innovation
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More specifically, in Article 20 of the same directive, it is mentioned that the Member States
may reserve the right for the participation in public procurement of protected workshops and
economic operators, whose main aim is the social and professional integration of the disabled
and disadvantaged or provide such contracts to protected employment programmes provided
that at least 30% (as opposed to the 50% stated in the directive of 2004) of the employees are
disabled or disadvantaged. According to Article 76, national regulations will take into account
the special needs of different categories of users, especially of those in underprivileged and
vulnerable groups, will ensure the involvement and responsibility of social/specific services
beneficiaries and will stimulate innovation. In Article 77, the contracting authorities may
reserve the right of participation for certain organizations which will exclusively participate in
the procedures of public procurement regarding health, social and cultural services.
In Greece, public procurement includes contracts of social reference, as well as the
lowest contract percentage, which is mandatory by law awarded to Social and Solidarity
Economy bodies. According to the aforementioned laws, SEs are mainly new enterprises
active locally, have clear social goals providing help to those who need it and their field of
action covers a wide range of economical fields. Furthermore, strategies concerning the health
sector have been developed based on the fact that this sector procures a great volume of
products and services, which include electronic and medical equipment, packaging materials
and stationery among others.
3. The Corporate Social Responsibility in the Health Care System
Hospital CSR can be defined as the existence of ethical standards promoting policies against
discrimination and participate in the national or international solidarity programmes to fulfill
the hospital’s social responsibility (Brandao et al, 2012). Moreover, it includes the social
procedure, which is aligned with medicine (Fottler, 2002). Hospital CSR constitutes the
ethical commitment with the society within which the responsibility of each hospital is to
promote and facilitate social wellbeing, obeying the regulations and laws and responding to
the citizens’ expectations by participating in actions, which promote human prosperity
(Duggirala et al, 2008). In brief, hospital CSR includes legal, ethical, moral and charitable
characteristics (Brandao et al, 2013).
More specifically, hospital CSR integrates the following five dimensions (Keyvanara
& Sajadi, 2015):
 Leadership and internal procedures, which include the aspects of hospital mission and
vision, policies and procedures, a moral code and regulations.
 Responsible marketing, which concerns suppliers, the procurement chain and
consumers’ rights.
 The working environment, which ensures the health and safety of the employees.
 The environment in which issues of SD, pollution, waste management, energy saving
and a policy concerning green sustainability are included.
 The community, which concerns not only the local community in which the
organization operates, but also the academic community in collaboration with SEs and
non-governmental bodies and volunteer participation to support charity actions.
Implementing a holistic CSR framework in a hospital may result in an improved
efficiency of its operations in regard of the use of energy and natural resources, which in turn
may lead to cost reduction (Tehemar, 2012).
In Greece, hospitals in the private sector have incorporated CSR at a greater extent
aiming at SD and have undertaken more action compared to hospitals in the public sector.
However, both hospital categories seem to have started emphasizing on both the participation
and/or creation of social actions and on ensuring quality in the provided health care, on
employees’ education and on collaborating with SEs.
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For example, in the private sector, the CSR programme of Hygeia Group4 focuses
both on the fields of economy and market and on its employees, society and the environment.
Evrokliniki Group5 has been included in the 35 top companies, which effectively put in
practice CSR and its actions aim at providing preventive and diagnostic health screening.
Mediterraneo6 hospital provides free primary health care services, emphasizing on
health promotion though providing preventive health screening to associations and through
participating in social actions, which concern medical issues, and providing equipped
ambulances during sporting events.
As for the public sector, due to a lack of flexibility, what is applied and is in the realm
of CSR is the creation of special departments for the protection of the rights of both patients
and hospital employees. Except these departments, which aim at supporting not only the
citizens but also the employees, in many hospitals such as KAT7 a quality policy is applied,
which is in accordance with both the relevant Greek legislation and the European Union’s
directives, emphasizing on quality health services based on respecting human rights and
observing patients’ data protection.
Elena Venizelou8 hospital has a quality department, which conducts research on
inpatient and outpatient satisfaction and provides training programmes to its employees. Also,
it puts emphasis on certifications and accreditations of the hospital departments so that the
quality of the services provided is ensured. Apart from these, the hospital organizes actions to
prevent mainly breast cancer offering preventive health screening in collaboration with the
department of the service recipients’ rights protection, which operates within the hospital, as
is the case for the hospital Evaggelismos9 and many others.
Quality policies help in developing protocols for the better and more effective
management of situations, which concern both patients and employees utilizing innovative
solutions and ensuring access to health care for all people without discrimination.
The quality standards of the hospitals also regarding their waste management, as part
of CSR towards environmental protection and most hospitals have a department for managing
the hospital waste, as is the case in Laiko10 hospital.
In addition, in most hospitals of the public sector training programmes for their
employees are conducted, as well as research among patients, in order to improve the
hospital’s efficiency, as for example in the case of Hippocratio Hospital of Athens11.
4. The Social Enterprise and its Connection with Health Care System
SEs arose with the advent of social economy, the purposes of which concern both the
reduction of inequalities at an economic and social level and the inclusion of minorities in the
labour market, as well as ensuring their access to health care.
SEs are the enterprises, which operate in fields that concern the provision of help to
individuals who need it, such as the elderly and the disabled among others, as well as the
professional integration of the individuals, who lack education and qualifications, which
excludes them from the labour market. The enterprises, which deal with the environmental
waste management are considered as SEs too, since they aim at providing services, which
4

https://www.hygeia.gr/hygeia/etaitiki-koinoniki-eythyni/koinonia/
https://csrindex.gr/evrokliniki-athinon-stous-koryfaious-pou-diamorfonoun-tin-eke-stin-ellada/
6
https://csrindex.gr/2368-2/
7
http://www.kat-hosp.gr/plirofories-gia-ton-astheni/dikaiwmata-ypoxrewseis-asthenous-politiki-poiotitas
8
http://www.hospital-elena.gr/#
9
http://www.evaggelismos-hosp.gr/index.php/gia-ton-politi/autoteles-grafeio-prostasias-dikaiomaton-liptonygeias
10
https://www.laiko.gr/index.php?option=com_content&view=article&id=397&Itemid=226
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https://www.hippocratio.gr/el/text/117/%CE%95%CE%BA%CF%80%CE%B1%CE%AF%CE%B4%CE%B5
%CF%85%CF%83%CE%B7%20&%20%CE%88%CF%81%CE%B5%CF%85%CE%BD%CE%B1
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help society. The form of most SEs is that of associations, civil non-profitable enterprises, as
well as the classical enterprises, such as Limited Liability companies, Limited or General
Partnerships and SAs under the condition that they share the characteristics of SEs and
collaborate with public bodies (Ongondo, et al, 2013, Giovannini, 2012). The European
Commission uses the term ‘social enterprise’ in order to cover the following types of
enterprises:
 Those whose social or societal objective of the common good constitutes the very
reason for their commercial activity characterized by a high level of social innovation.
 The ones whose profits are mainly reinvested in the view of achieving their social
objective and
 Those whose organizational method or ownership system reflects their mission
through implementing democratic or participatory principles or social justice
(European Commission, 2015).
The characteristics of these enterprises are that they primarily pursue social and
financial targets and have the ability to promote and implement innovative solutions, so as to
manage the social problem for which they were created and simultaneously contribute to
economic growth. They have high levels of autonomy, but their sustainability is ensured
through finding resources, as well as through their profitability, like all enterprises.
Furthermore, their collaboration with the local societies promotes employment, mainly
voluntary employment, and they are characterized by a perception of group participation in
decision making having collectivity as one of their main characteristics (Giovannini, 2012,
Thompson & Doherty, 2006).
Conditioned also by a social entrepreneurship, whose aim is to interconnect services,
cover specific needs, pursue opportunities through constant innovation, the measurement of
this entrepreneurship is different than that of the classic companies. Social entrepreneurship
differs in that what it pursues is to enhance social cohesion recognizing the root of a social
problem and through implementing innovative solutions SEs use the available resources so as
to influence the wider society. Social entrepreneurship is also connected with financial benefit
but the emphasis is mainly put on the social outcome (Giovannini, 2012).
According to research by Pirvu and Clipici in 2015, at European level the least
involvement in encouraging SEs participation in public procurement processes concerned the
bodies, which are governed by public law and the national of federal agencies. However, the
greatest involvement was observed in ministries and regional or local authorities. Public
institutions employees, in their majority, are content with ad litteram legislation on public
procurement application and they avoid finding information regarding the EU economic and
social policy guidelines, an explanation of which could be the language barrier because of the
fact that these guidelines are not available in all languages except perhaps some short form
documents. Another reason may be the fact that in some EU Member States the
encouragement of SEs’ activities is still an endeavour.
What was also highlighted in the same research was the fact that ministries and other
national, federal, regional or local authorities manage the same areas of interest as SEs, such
as social protection and services, health, education and culture among others, which results in
the frequent contact with SEs participating in public procurement processes, despite the fact
that institution employees are unaware of the existence of these enterprises. But regional or
local agencies employees are more aware of the issues that facilitate SEs’ access to the EU’s
public procurement market, because they have to develop strategies or programs, which are
related to the EC directions at a more frequent basis. This situation provides an explanation
for the observed higher degree of preoccupation with social innovation in public procurement.
SEs’ participation in public procurement processes within these institutions may be
motivated through the type of their activities, since there is no need to purchase goods or
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services provided by SEs. Though, the poor utilization of the available tools, which facilitates
SEs’ access to the EU’s public procurement market could be explained by the fact that public
officials are afraid of being accused of discrimination against other competitors (Pirvu and
Clipici, 2015).
SEs in health and social care can lead to improved health outcomes, especially when
wellbeing and mental health are concerned. They produce positive outcomes regarding their
interaction with the communities and families, the beneficiaries’ inclusion, feelings of
participation and commitment, perceptions of social support and an enhanced sense of self
worth. The best, though, outcomes concern prosperity, cohesion, self confidence and
population empowerment (Calo et al, 2019).
SE depends on institutional factors and the current needs of the economy and
provisions which derive from the welfare state. In a robust welfare state, there is collaboration
between the state and SEs, while in a weak one SEs aim at covering the deriving gaps. The
challenges, however, which characterize SEs is the demographic change and the increasing
migration flows, the increase in unemployment, the technological development, which
imposes the need to learn new skills, the globalization of economy, as well as the global
financial crisis (Roy et al 2017, Tribal, 2009).
All these determine the Social Protection Expenditure, which include social benefits
that aim to relieve and protect individuals and groups from social risks. For example, in
Ireland an increase in social protection expenditure during the period 2008-2011 was
observed, which was not maintained the next years. An increasing trend was also observed in
Belgium and Norway and an even greater one in the countries of the European South.
As for SEs, which operate in the health sector, their characteristics are that employees,
volunteers and health services users participate in them, covering the whole range of health
care through the flexibility characterizing them. Furthermore, they have enhanced innovation,
less bureaucratic processes, a collaborative working model and high levels of profit
reinvestment (Calo et al, 2019).
However, there is a difficulty in their creation due to bureaucracy, uncertainty because
of the short-term contract and the fact that they do not operate under the protection of the
health system. Except this, there is low interest due to the concerns about work security but
also because of the difficulties in financing and estimating the expected benefits.
EU’s aims to increase SEs’ attractiveness are to improve their access to financing,
increase their promotion and improve the legislative environment to facilitate their creation.
These measures aim at reducing the obstacles which contribute to the lack of willingness to
crease SEs, which include the poor understanding of the term, the lack of legal and political
frameworks as well as support and services. Apart from these, there is a lack in sustainable
business models and orientation but also an absence of management skills (O’Byrne, et al,
2014).
Nevertheless, SEs have been on the increase during the last years in all European
countries emphasizing more on fields such as the environment, trade and social reintegration
but in the health sector the percentages of SEs are significantly fewer (European Commission,
2016).
At a European level one form of support, which is identified is facilitating SEs
participation in public procurement processes. The relevant European Directives allow
national authorities to implement provisions in their legislation concerning this issue. In
several of the provisions stated in the EU 2014/24 Directive the interest in research and
innovation is reflected, including both environmental and social innovation, which constitute
the major drivers towards a future growth of a single market which will be intelligent,
ecologic and in favour of inclusion, namely the basis of the Europe 2020 strategy (Pirvu and
Clipici, 2015).
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In Greece, social economy was instituted via the 4011/2011 law, which regulated the
need for the institutional coverage of many organizations, which were already in place with a
voluntary, civil or associative character. The 4430/2016 law followed and defined social
economy in Greece incorporating SD in SEs’ fields of economic activity. With the latter law,
SEs are distinguished in Social Cooperative Enterprises, Worker Cooperatives and any other
Non-Representative Legal Entities.
SEs which were active in all fields, according to the Registry for Social
Entrepreneurship, in which the first social enterprise was registered on 29/5/2012, until
October 2016 present an upward trend but the most deletions from the registry were observed
during the years 2014 and 2015.
For the year 2015, most SEs, 45%, are located in Attica region, followed by Central
Macedonia and Thessali. In the rest areas there is little representation.
The available data for the Statistical Authority of Greece about the total of enterprises
in the field of human health and social care concern the period 2014-2016. According to these
data, in 2014 the number of those enterprises reached 57,624 and 56,878 for 2015 with an
observed reduction of 746 enterprises. Most of the enterprises during 2015 provided services
to the elderly, children and the disabled. For 2016, the number of the relevant enterprises
reached 30,561, without having included all regions.
The regional distribution of the active bodies of social services in the fields of social
care in the country’s regions for all the years under investigation is higher in Attika, with an
almost equal distribution in the rest regions.
Moving to the more specialized services offered, for all the years, most SEs in the
health sector provide mental health services and speech and language therapy. However, due
to the change in the registry of SEs in 2017, the estimation of SEs in the health sector reaches
673 enterprises (ΚΑΛΟ, 2018). But until January 2019, the registered SEs were 1,323. From
those, the ones that were active in the health field were 51. Moreover, more services have
been provided among which is the provision of nursing and medical care.
5. Interconnection of the Greek Organization of Health Care System with Social
Enterprise under Sustainable Development Policies.
Within EU a special emphasis is put on facilitating SEs’ access to the region’s public
procurement market. Despite the fact that public procurement regulatory framework in EU is
well defined, SEs’ access to the relevant market is not at satisfactory levels. What would
ensure SEs’s involvement in the public procurement process is a systematic mechanism,
which is absent. This situation can be explained by the challenges that the contracting
authorities would face because of the new EU Public Procurement Directives’ transposition
into the national legislation of the Member States. It is obvious, though, that there is a
necessity to increase the contracting authorities’ capacity in managing public procurement
processes, so as to enable SEs to become active players in the relevant EU market (Pirvu and
Clipici, 2015).
In Greece, according to 4412/2016 law and mainly Articles 20, 107-110 the socially
responsible public procurements are defined in the Greek legislation as those which concern
the purchase of goods and services which promote social aims and regard the following
(ΚΑΛΟ, 2018):
 Employment opportunities.
 Decent employment.
 Social inclusion.
 Access to the market.
 Ethical trade.
 Compliance with social values.
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According to this law, the public procurements with social references are promoted
and are integrated in the social and solidarity economy and the direct procurement from SEs is
facilitated. Regarding awarding contracts to SEs, in 2017 167 such contracts between 53 SEs
and 66 contracting authorities were documented (ΕΑΑΔΗΣΥ, 2018).
Additionally, according to Diavgia Platform and due to the fact that in every hospital
there is a department of waste management, tenders are constantly uploaded and concern
awarding contracts for collection, disposal and treatment of hospital waste and in their
majority they include SEs according to Article 20 of the 4412/2016 law, based on which the
contracting authorities can exclusively grant the participation right to SEs of social inclusion,
provided they are registered.
Except the hospital waste field, one of the most important initiatives of SD is the one
of the General Hospital of Kalamata12, which initiated the installment of a photovoltaic
station, aiming at the sustainable management of natural resources, which at the same time is
estimated to save energy at 40% translated to 200,000 Euros annually, reducing the emissions
of atmospheric pollutants and upgrading the hospital in terms of energy, for which the
hospital was awarded for its good practices for the Environment and Sustainability.
As for the collaboration between private and public hospitals with SEs, remarkable
attempts have been made, the most significant of which are the following. Evrokliniki Group
provides preventive and diagnostic health screening to children hosted in protection facilities
in cooperation with the non-governmental organizations The Ark of the World, the
Association Together for the Child and the Child’s Smile
Mediterraneo hospital offers free primary health care in various social practices of
Attica’s municipalities, emphasizing on disease prevention and health promotion, providing
free preventive health screening to the members of the Association Together for Life, Power
of Life and Panathinaiki.
The public hospital Metaxa13 offers home care to cancer patients aiming at the
promotion of their quality of life, the decrease of in-hospital infections and minimizing the
cost. To provide these services, there is a collaboration with the daily clinic, pain clinic and
the social service as well as the municipalities and the church.
Agios Savas14 hospital collaborates with the society Breath of Love which is active
both in and out of this hospital, providing support and help to the patients regarding issues
such as bureaucratic procedures, in direct cooperation with the hospital’s social service, as
well as patients’ service concerning all procedural issues which need to be addressed. Except
these, there is also a visiting group which provides care to the hospitalized patients as well as
those who undergo the necessary treatments to manage their disease.
While most public hospitals due to the fact that they do not actively participate in CSR
actions, what they offer mainly through their websites is the appearance of links of relevant
SEs which either deal with the provision of services to patients who address each hospital or
of various SEs or non-governmental organizations with which they cooperate, as for example
Alexandra15 hospital, which has the link of the Association Philos, active in providing care to
immigrants, available in its website.
Sismanoglio16 hospital and more specifically the psychiatric department has created
the hostel ‘Zenios Fleieves’ in which individuals with a diagnosed psychiatric illness and who
do not have a family can stay receiving at the same time rehabilitation and special care
services.
12

https://www.nosokomeiokalamatas.gr/epivraveysi-kalon-praktikon-gia-to-perivallon-kai-tin-aeiforia/
http://www.metaxa-hospital.gr/features/kat-oikon-noshleia/
14
https://www.pnoiagapis.gr/
15
http://www.hosp-alexandra.gr/
16
http://www.sismanoglio.gr/koino.gr
13
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Another facility, which belongs to Sismanoglio hospital is the teenager hostels Ormos
and The House, which aim at the psychosocial rehabilitation of teenagers and have the
capacity to accommodate 8 and 7 individuals respectively and belong to the Psychiatric
Department of the hospital. The responsible team for the provision of care includes a
psychologist, a child psychiatrist, nurses, a social worker as well as an occupational therapist,
a primary school educator, physical education teacher and an educator’s assistant and an
administrative employee.
The Children’s Hospital Agia Sofia offers support services both for the children and
their families in the form of music, theatrical performances and games and within the
premises there is a kindergarten, a primary school and a high school in collaboration with the
Ministry of Education.
Ahepa17 hospital in Thessaloniki, on its website, has links which concern bullying and
those of non-governmental organizations such as Make a Wish and the Greek Expatriate
Board.
The psychiatric hospital G.Papanikolaou18 in Thessaloniki collaborates with the
Department of Drug Addicts Rehabilitation IANOS, the Programme of Alternative Therapy of
Addicted Individuals ARGO and has the hospital’s Green Unit as well as the Bureau of
Education, Culture, Research and Innovative Actions which offers training to the hospital’s
employees concerning psychiatric disorders.
6. Conclusion and Discussion
CSR is inextricably linked to SEs and due to its also being connected with SD helps in
promoting it not only in the broader economic and social field but also in the health sector.
More specifically, CSR is regarded as a constant responsibility leading organizations
and enterprises in acting in an ethical way, while simultaneously supporting the financial
empowerment of the organization, which will improve its employees’ life, their families’ and
the community’s. In developed countries, integrating CSR in corporate policy is expected and
this is obvious by their actions, which so far concern social integration, education even
culture. In the field of health, though, CSR implies the existence of an ethical obligation that
hospitals and SEs have to provide quality care to all those who are entitled to it (Smith, 2003,
Nunes, et al, 2010).
As far as the usefulness of interconnecting SEs with the health sector is concerned, it
is obvious that SEs constitute a linking mechanism between the private and public sector,
since they belong in social economy, providing a social network with the capacity to reduce
social injustices and include all the groups and individuals who are deprived of accessing the
health sector (Conaty, 2014).
In a relevant research in the UK, Roy and co-authors suggest that the partnership
types, required to reveal the full potential of SEs, as a means of enhancing health and
wellbeing, work effectively only by providing entities that are under threat and/or share
common values. A helpful point to start could be the identification of whether governments,
health services and SEs share common values. Such values may include not only a shared
commitment towards local decision making but also the involvement of those affected by
those decisions respecting at the same time the local initiatives’ autonomy, including SEs,
which are created and governed by a group of people on the grounds of an autonomous
project. In spite of the high dependence of such initiatives on public subsidies, they ought not
to be directly or indirectly managed by any public authority or other organization. The
specification of contracts should be in such a way that they relate to communities, recognizing
the inherent value in local people. Therefore, a more relaxed approach should be adopted
17
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regarding a possible uneven services patchwork. However, the development of a broad and
well accepted definition of health should certainly exist, taking into consideration concepts
such as a sense of coherence, social capital, and capabilities Roy, et al, 2013; Roy, et al,
2017).
The main reason for which SEs have the aforementioned ability is that by definition
and due to their legislative and institutional status they incorporate all the concepts and
dimensions of both CSR and SD.
To promote their collaboration with hospitals the benefits of such a cooperation should
be understood. The primary of both sides should be the sustainability promotion and this
cooperation can provide a platform, which will enable the development of innovative
solutions, which, in the absence of this cooperation, are ignored during daily activities.
Furthermore, in this way investments are encouraged and the positive influence on the
public’s perception both for the hospital and the social enterprise are favoured.
For the successful inclusion of SEs in the health sector, though, there should be a
continuous and fundamental cooperation between the Ministry of Health19 – in which
hospitals operate – and the Ministry of Labour – in which SEs operate. Within these two
Ministries there are the Special Secretariat of Social and Solidarity Economy and the Bureau
of Strategic Planning. In these departments, there is the Department of Health Policy
Implementation of the Ministry of Health, which includes SD goals and is associated with
CSR and SEs, and the Department of Development of Transnational Partnerships and
Networking of the Ministry of Labour, which deals with monitoring the European and
international developments regarding social economy so that they can be implemented in our
country.
However, despite the existence of these departments, which by the description of their
objective alone the intention to promote social economy in Greece is obvious, the meaningful
and coordinated collaboration between SEs and hospitals has yet to be accomplished.
Therefore, the collaboration of these two departments of the ministries in charge is important
and could be promoted through the following steps:
 Informing the Ministry of Health for the SEs which are active in the health sector.
 Integrating a SEs department in the existing one of Health Policy Implementation
Department of the Ministry of Health, which will have the role of the intermediary
between the Ministry of Health, SEs and hospitals.
 Creating a SEs department in each hospital which will be under the social service of
each institution.
 Creating a communication platform between the two aforementioned departments of
the two ministries through which both SEs and the relative department of the hospital
will have access and direct communication so as to ensure a constant and in real time
communication between the relevant bodies concerning patient management.
The collaboration among these bodies with the use of the available Information and
Communication Technologies will promote the cooperation between SEs and hospitals,
creating a network, which will favour the communication of all stakeholders through CSR,
which will govern the promotion of SD, improving the population’s health and quality of life,
reducing inequality and combating poverty and unemployment.
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Inside to the Black-Box: The Implications of Foreign Direct
Investment and Innovation Activities in European Union

Abstract:
Research and Development (R&D) and technical change are both directly related to industrial
infrastructure conditions, modernization process, productivity levels, regional and socioeconomic growth. Technological change caused by Foreign Direct Investments (FDIs) usually
widens the socio-economic gap and divergence between different regions (concentration effect),
whereas technological imitation, transfer and diffusion tend to enhance regional convergence and
cohesion (diffusion effect). This paper attempts to investigate the relation between FDIs,
technical change and regional growth. Additionally, it aims to estimate the impact of technical
change generated by FDIs on regional growth, and uses the theory and empirical evidence in an
investigation of the implications of FDIs, and research activities at the regional and economic
growth.

Key Words: Technical Change, Foreign Direct Investment, Innovation, Diffusion,
modernisation, competitiveness, economic and regional growth.
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1. Introduction
Foreign direct investment (FDI) inflows and outflows to and from OECD countries showed
continuing rapid growth last year. Inward investment into OECD countries grew by 35% and
reached US dollars (USD) 684 billion, while outflows showed an increase of 22% and
amounted to USD 768 billion. Some OECD experienced an unprecedented level of inflows
(e.g. Japan, Sweden and Germany) and others recorded historically high outflows (e.g.
Denmark, France and Ireland).
The increase in greenfield investment was significant in 1999, but it was by far
exceeded by the growth in mergers and acquisitions (M&A). As in previous years, M&A was
the primary vehicle behind the increase in FDI. Last year, Western Europe was the world’s
leading region for cross-border M&A. The 1990s brought considerable improvements in the
investment climate, influenced in part by the recognition of the benefits of FDI.
The change in attitudes, in turn, led to a removal of direct obstacles to FDI and to an
increase in the use of FDI incentives. Continued removal of domestic impediments through
deregulation and privatisation was also widespread. Deregulation and enhanced competition
policy made M&A more viable in the telecommunications, electricity, other public utilities
and financial services sectors, while privatisation programmes provided opportunities for
international investment. The sale of state-owned companies to foreign investors represented
a large share of the source of FDI, particularly among new members to the OECD and in
some emerging economies.
Foreign direct investment contributed substantially to the transfer of new technologies
and consequently to the modernisation and reorientation of the structure of the economies. The
main bulk of technology transfer took place either through foreign direct investments (FDIs)
(mainly through multinationals MNEs) or through technological agreements (for instance,
licensing and joint ventures). Mergers and acquisitions have played a major role in this direction.
Acquisitions have been used by foreign and domestic firms as a tool for strengthening their
position in domestic or international markets.
This paper questions the proclaimed crisis and the industry it has spawned, and
assesses the implications for policy. To do this, it examines critically the claims of regional
disadvantage and examines the factors that influence regional economic and social conditions.
This article’s section deals with the FDIs trends, and moreover with Research activities. In the
following sections, FDI trends and Research Activities are analysed and used to illustrate the
role of regional growth.
In particular, this paper focuses on regional development, one of the critical policy
issues which emerged during the 1990s for reasons of social and national development. The
term regional development is somewhat amorphous. Its definition varies according to context,
although a common thread concerns some kind of economic and social improvement. Such
improvement can take the form of more and better quality infrastructure, improved
community services, a greater and more diverse volume of production, lower unemployment,
growing numbers of jobs, rising average wealth, improved quality of life, and so on. These
dimensions are, of course, interconnected in some degree, though not invariably so. Regional
development is a difficult policy arena in which all tiers of government have had limited
success.

Journal of Regional Socio-Economic Issues, Vol. 10, Issue 1, January 2020

54

2. Definitions and Trends
Efforts in the areas of FDIs and Research Activities have been associated in the economic
literature with higher growth rates, increases in exports and trade, gains in productivity,
growth in income and output, bigger business profits and lower inflation, international
competitiveness. In this section will present and analyze the terminology, classification and
the main concepts of Foreign Direct Investment, Research Activities and Innovation.
Innovation is about taking risks and managing changes. It is about economics over and
above research, science and technology. Some have defined it as «profitable change», others
as economic exploitation of new ideas. A more business-related definition could be:
«Innovation means harnessing creativity to invent new or improved products,
equipment or services which are successful on the market and thus add value to businesses»
(Guy de Vaucleroy , European Business Summit, Brussels June 2000).
In short, as Professor Joseph Schumpeter said:
«Innovation is at the root of the evolution of the economic system and its main engine for
change and “creative destruction”».
There are many aspects of technology transfer to be studied, (such as through the direct
investment, multinational corporations, joint-ventures and the licensing agreements). This
section investigates the transfer of technological inputs through FDIs, MNEs and licensing
agreements. Technology transfer has been variously defined. According to the definition
provided by UNCTAD, it can be considered as:
«Technology as the essential input to production which can embodied either in capital
and in intermediate goods or in the human labour and in manpower or finally in
information which is provided through markets», (United Nations).
We can also distinguish between technology transfer and technology capacity (that is the
flow of knowledge as against the stock of knowledge), and also the technology of innovation
(which indicates the type of technology that gives to the recipients country's the capacity to
establish a new infrastructure or to upgrade obsolete technologies).
Direct investment is a category in which an international investment made by a
resident entity in one economy (direct investor) with the objective of establishing a lasting
interest in an enterprise (or otherwise
the direct investment enterprise) resident in
another economy is classified. Direct investment involves both the initial transaction between
the two entities and all subsequent capital transactions between them and among affiliated
enterprises, both incorporated and unincorporated.
OECD recommends that direct investment flows be defined as:
«A foreign direct investor may be an individual, an incorporated or unincorporated
public or private enterprise, a government, a group of related individuals, or a group of related
incorporated and/or unincorporated enterprises which has a direct investment enterprise – that
is, a subsidiary, associate or branch – operating in a country other than the country or
countries of residence of the foreign direct investor or investors».
Moreover, following the IMF definition, we can say that:
«Direct investment refers to investment that is made to acquire a stake in an enterprise
operating in an economy other than that of the investor, the investor's purpose being to
have an effective voice in the management of the enterprise. The foreign entity or group
of associate entities that makes the investment is termed the direct investor. The
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unincorporated or incorporated enterprise (a branch or subsidiary, respectively) in which
a direct investment is made is referred to as a direct investment enterprise».
According to the OECD definition:
«A foreign direct investor is an individual an incorporated or unincorporated public or
private enterprise, a government, a group of related individuals, or a group of related
incorporated and/or unincorporated enterprises which has a direct investment enterprise
(that is a subsidiary, associated enterprise or branch operating in a country other than the
country(ies) of residence of the direct investors)».
Also, Direct Investment Enterprises defined as:
«Incorporated or unincorporated enterprises in which a single foreign investor either
controls ten per-cent or more of the ordinary shares or voting power of an incorporated
enterprise (or the equivalent of an unincorporated enterprise) or has an effective voice in
the management of the enterprise».
Finally, the OECD definition states that:
«Direct investment flows are defined to include for subsidiary and associated companies:
the direct investor's share of the company's reinvested earnings plus the direct investor's
net purchases of the company's share and loans plus the net increase in trade and other
short-term credits given by the direct investor to the company. For branches this includes
the increase in unremitted profits plus the net increase in funds received from the direct
investor. Finally, loans on short-term balances from fellow subsidiaries and branches to
foreign direct investment enterprises, loans by subsidiaries to their direct investors and
loans guaranteed by direct investors and defaulted as well as the value of goods leased
by direct investors should be included in direct investment, with an exception only for
the bank, deposits, bills and short term loans which should be excluded from direct
investments».
A direct investment enterprise may be defined as an incorporated or unincorporated
enterprise in which a foreign investor owns 10 per cent or more of the ordinary shares or
voting power of an incorporated enterprise or the equivalent of an unincorporated enterprise.
The numerical guideline of ownership of 10 per cent of ordinary shares or voting stock
determines the existence of a direct investment relationship.Some countries may consider that
the existence of elements of a direct investment relationship may be indicated by a
combination of factors such as:
 (a). representation on the board of directors;
 (b). participation in policy-making processes;
 (c). material inter-company transactions;
 (d). interchange of managerial personnel;
 (e). provision of technical information;
 (f). provision of long-term loans at lower than existing market rates.
The concept of Scientific and Technological Activities has been developed by OECD and
UNESCO and EUROSTAT. According to “International Standardization of Statistics on Science
and Technology”, we can consider as scientific and technological activities as:
«The systematic activities which are closely concerned with the generation,
advancement, dissemination and application of scientific and technical knowledge in all
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fields of scientific and technology. These include activities on R&D, scientific and
technical education and training and scientific and technological services».
Furthermore, we can distinguish the Research and Development (R&D) activities from
Scientific and Technical Education and Training and also from Scientific and Technological
Services.
«Scientific and Technical Education and Training activities comprising specialised nonuniversity higher education and training, higher education and training leading to a
university degree, post-graduate and further training, and organised lifelong training for
scientists and engineers».
while Scientific and Technological Services consider as the following main categories:
«Scientific and Technological Services comprise scientific and technological activities of
libraries, museums, data collection on socio-economic phenomena, testing,
standardization and quality control and patent and license activities by public bodies».
There is a huge literature studying the effects of innovation activities, however, only a
small part of these studying the effects to a regional level. One of the major problems for the
measurement of innovation activities is the availability of dissaggregate data and the lack of
information in a regional level (in particular, for the less advanced technological countries).
According to the definition provided by UNCTAD, it can be considered as:
«Technology as the essential input to production which can embodied either in
capital and in intermediate goods or in the human labour and in manpower or
finally in information which is provided through markets» (United Nations,
1983).
We can distinguish between technology transfer and technology capacity (that is the flow
of knowledge as against the stock of knowledge), and also the technology of innovation (which
indicates the type of technology that gives to the recipients country's the capacity to establish a
new infrastructure or to upgrade obsolete technologies).
The major sources of these data are coming OECD, United Nations and European Union
and local authorities. Since 1965, the statistics divisions of OECD and UNESCO have organised
the systematic collection, publication and standardization of research and technological data.
We can collect and present data both for Business, Government and Private non-profit
sectors. Business Sector including all firms, private and non-private institutions, organisations
whose primary activity is the production of goods and services for sale to the general public at
price intended to cover at least the cost of production; public enterprises are also included in the
Business Enterprise sector.
Government sector includes all departments, offices and other bodies which normally do
not sell to the community those services which cannot otherwise be conveniently and
economically provided. Private non-profit sector includes private or semi-public organisations
and also individuals and households, however be excluded all enterprises which serve
government or those which financed and controlled by government and those offering higher
education services or controlled by institutes of higher education. Higher education is comprise
of all universities, colleges of technology and other institutes of post-secondary education.
Finally, data from abroad includes all institutions and individuals located outside the political
frontiers of a country, and all international organisations (except business enterprise) including
facilities and operations within the frontiers of a country.
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Apart form the OECD and the U.N. research departments, there is another committee
(the Scientific and Technical Research Committee) which deals with research and innovation
statistics. The research and scientific indicators not only provide a view of the innovation and
research structure of a given country, but also indicate its technological strength and capacity
relative to others.
The various research and technological indicators attempt to explain technological
relationships at a specific point of time or for a whole period. The aim is to measure the nature,
the capacity and the efficiency of scientific and technological activities both at a national level
and at a sectoral level. Technological indicators related to output measures are more meaningful
than those related to input measures (such as the number of scientists and engineers which are
involved in research activities or the number of research institutions), since the later say little
about the achieved research.
The use of research and technological data implied a lot of problems with the collection
and measurement. The problems of data quality and comparability are characteristic for the
whole range of data on dynamic socio-economic activities. However, most of the research and
technological indicators capture technological investment in small industries and in small firms
only imperfectly. Usually only, the manufacturing firms with more than 10,000 employees have
established some research and technological laboratories, while industrial units with less than
1,000 employees usually do not have any particular research activities. Finally, the research and
technological statistics concentrate mostly on the manufacturing sectors, while usually neglecting
some service activities.
Figure 1 illustrates the main figure of FDI for Developed economies and in particular
the FDI outflows and the share in world outflows for the period 2005-2018 (in billons dollars and
in percentage changes). Developed countries attracted $ 636 billion in FDI flows, nearly three
quarters of the world’s total. The United States and the United Kingdom were the leaders as
both investor and recipients with $ 199 billion, the United Kingdom became the largest
outward investor in 1999.
The driving force behind this trend was transatlantic M&A. Compared with last year,
the United States strengthened its net capital importing position, while the United Kingdom’s
balance shows increasingly high net outflows. Inflows into the United States came mainly
from Europe. The most important investors were the United Kingdom, Germany and the
Netherlands. The history of FDI is relatively short for the formerly planned-economies, which
opened up to capital inflows only at the end of the eighties and beginning of the nineties.
Absolute values of FDI inflows have been growing during the last decade. However,
compared with its contribution to world GDP or world imports, the region’s share in total
world FDI stock is still relatively low. FDI performance can be differentiated by two groups
of countries. As for FDI flows per capita, Estonia, Latvia and Slovenia can be added to the
best performers with a more than USD 1500 per capita inflow. Countries in the second group
had negligible inflows of FDI, with the notable exceptions of Russia, Kazakhstan and
Azerbaijan.
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Figure 1: Developed Economies: FDI outflows and the share in world outflows 2005-2018 (in
bil. $ and %). (Source UNCTAD)

On the one hand, the growth of FDI in these countries is determined by their progress
in transition and macroeconomic stabilisation. Countries begin to receive significant inflows
of FDI after their economies are more or less stabilised. Thus, in most of the countries in the
first group, inflows increased to a significant level only in the second half of the nineties.
Compared with the countries in the first group, distortions in factor markets and
macroeconomic instabilities are still prevalent in most of the countries in the second group.
Despite the relatively short history of the presence of foreign firms, companies with foreign
participation already play a critical role in some economies of the first group. In Hungary,
Estonia, Latvia and the Czech Republic, these companies’ contribution to value added,
foreign trade and GDP is exceedingly significant, even by international comparison.
However, in some cases, the beneficial impact of companies with foreign participation on the
host economy is arguably limited, on account of underdeveloped linkages with local
companies.
Figure 2: FDI inflows by region 2017-2018 (in bil. $ and %). (Source UNCTAD)
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Figure 2 illustrates the FDI inflows by region for the period 2017-2018 (in billions of
dollars and in percentage changes). German investments abroad remained on the record high
level of the previous year, and were also led by M&A. The four largest mergers in which
German investors participated accounted for more than half of total investments abroad.
The most important host countries were the United States and the United Kingdom,
accounting for 45% and 23% of German FDI outflows, respectively. The Netherlands
witnessed a decrease over the previous year’s record high capital movements. While still
experiencing high inflows, Spain became a large investor, mainly due to its increased activity
in Latin America. Sweden became one of the largest recipients of FDI.
The country absorbed almost the same amount of FDIs inflows as in the previous
decade put together. The record-high inflows (almost USD 60 billion) were due to an M&A
deal in the chemical industry, which accounted for around two-thirds of the value of total
inflows. The Czech Republic and Poland increased the level of FDI inflows due to large`
privatisation projects. Together with Hungary, they are still on the net receiving end of the
FDIs spectrum, as the companies in each country have been able to invest only negligible
amounts abroad.
Greece, Portugal and Turkey continued to experience low inflows. On the other hand,
Portugal has been playing an increasingly active role on the outflow side in the last few years,
effectively becoming a net investor abroad.
Figure 3: Cross Border FDI and M&A activity (Source; World Bank)
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Table 3: Matrix of inward FDI performance and potential performance
2000 – 2017

2000 – 2017
Low FDI Performance

High FDI Performance
High FDI
pot
enti
al
Low FDI
potential

Front runners
Bulgaria, Croatia, Cyprus, Czech
Republic, Estonia, Hungary, Latvia,
Lithuania, Malta, Poland, Portugal,
Slovakia, Slovenia, Spain
Above potential

Below potential
Greece, Italy

Under performers
Romania

1993 – 1995
High FDI Performance
High FDI
potential
Low FDI
potential

Front runners
Czech Republic, Estonia, Hungary,
Malta, Poland, Slovakia, Spain
Above potential
Latvia

Low FDI Performance
Below potential
Bulgaria, Cyprus, Greece,
Italy, Portugal, Slovenia
Under performers
Lithuania, Romania

High FDI
potential
Low FDI
potential

1988 – 1990
High FDI Performance
Front runners
Cyprus, Greece, Malta, Portugal, Spain

Low FDI Performance
Below potential
Hungary, Italy, Poland

Above potential

Under performers

Source: UNCTAD, Database.
Germany, the United Kingdom and Japan were the largest net investors in the nineties,
and the United States is the largest net recipient. Table 3 indicates the matrix of inward FDI
performance and potential performance. Figure 3 illustrates the relationship and the effects of
FDI and cross-border M&A to global socio-economic environment and at the firm level.
Inefficient investment has also been a hindrance for many countries, although, again, causality
is difficult to infer. Not surprisingly, in the developing countries with declining per capita
growth during the last three decades, the incremental output-capital ratio (the inverse of the
incremental capital-output ratio), which is a very rough proxy for the productivity of
investment, was lower on average than in the countries that were growing.
3. FDI, Innovation and Growth Process: Theory and Models
Economists have analyzed different possible views of why productivity growth has declined.
These alternative explanations can be grouped into the following categories:
 (a). the capital factor, for instance investment (FDI) may have been inadequate to sustain
the level of productivity growth;
 (b). the technology factor which affects the productivity level, for instance a decline in
innovation activities can affect productivity growth;
 (c). the increased price of raw materials and energy;
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 (d). government regulations and demand policies that affect the productivity level;
 (e). the skills and experience of labour force may have deteriorated or moreover workers
may not work as hard as they used to;
 (f). the products and services produced by the economy have become more diverse;
 (g). productivity levels differ greatly across industries.
Table 4 illustrates a literature survey for the theory and the models of FDIs and the
motives. Investment motives refer to economic advantages provided to foreign enterprises by
a government, so that they are encouraged to locate in the specific potential host country. The
motives of location choice can be categorized in four general categories:
 motives related to the expected demand in a certain region
 motives related to the factors of cost
 motives related to the agglomeration effects, and
 the motives related to the public policies of attracting investment capital.
Table 4: A Literature for the Theory and Models
Motive
categories
First Category:
Motives related
to the expected
demand

Type
of motives
Market size or
market
potential

Gross Domestic
Product

Second
Category:
Motives related
to the factors of
production cost

Population
density
Access to
national and
regional
markets
Barriers to
international
activity
Tenure of
natural
resources

Access to lowcost labour
Wage costs
adjusted for
Quality of

References
Tinbergen (1962), Linnemann (1966), Woodward
(1992), Dunning (1993), Andersen (1994), Meyer
(1996), Lankes and Venables (1997), Pye (1997,
1998), Haufler and Wooton (1999), Kurz and Wittke
(1997), Altzinger (1999), Benacek et al (2000),
Bevan and Estrin (2000), Cheng and Kwan (2000),
Stirboeck (2002), Chakrabarti (2003), Head and
Mayer (2004), Basile (2004)
Mody and Srivasan (1998), Hall and Jones (1999),
Altomonte (2000), Bevan and Estrin (2000), Morisset
(2000), Stevens (2000), Roll and Talbott (2001),
Benacek et al (2000), Coughlin, Terza and Arromdee
(1991), Dunning (1993), Pye (1997, 1998),
Iammarino and Pitelis (2000), Stirboeck (2002)
Stirboeck (2002)
Andersen (1994), Lankes and Venables (1997), Pye
(1997, 1998), Cheng and Kwan (2000), Redding and
Venables (2004), Disdier and Mayer (2004), Head
and Mayer (2004)
Tinbergen (1962) and Linnemann (1966)

Dunning (1993), Andersen (1994), Lankes and
Venables (1997), Kurz and Wittke (1997), Iammarino
and Pitelis (2000), McCann et al (2002)

Meyer (1996), Lankes and Venables (1997), Pye
(1997, 1998), Chakrabarti (2003)
Terza and Arromdee (1991), Vincentz (1995), KPMG
International (1998), Altzinger (1999), Iammarino
and Pitelis (2000), Cheng and Kwan (2000), Bevan
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human capital
or labour
productivity,
Labour market
conditions
Production
costs

Specialized
working force.
Level of
infrastructure
Productivity
rates
Third Category:
Motives related
to the
agglomeration
effects

Distance

Availability and
quality of
infrastructure
Economies of
agglomeration
Economic
openness
Capital market
integration
Peripheral or
central location
of the region
Cost of
transport
Geographic
degree of
concentration
Fourth
Category:
Motives related
to the public
policies

Policy
liberalisation

Policy toward
FDI

Political,
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and Estrin (2000), McCann et al (2002)

Cheng and Kwan (2000), Woodward (1992), McCann
et al (2002)
Hoover and Giarratani (1985), Andersen (1994) ,
Meyer (1996), Benacek et al (2000), Redding and
Venables (2004), Disdier and Mayer (2004), Basile
(2004)
Pye (1997, 1998), KPMG International (1998),
Globerman and Shapiro (2002), McCann et al (2002)
Cheng and Kwan (2000), KPMG International
(1998), Southeastern European Cooperative Initiative
(SECI, 1998), Basile (2004)
Mody and Srivasan (1998), Hall and Jones (1999),
Altomonte (2000), Bevan and Estrin (2000), Morisset
(2000), Stevens (2000), Roll and Talbott (2001)
Tinbergen (1962) and Linnemann (1966)

Cheng and Kwan (2000), Globerman and Shapiro
(2002)
Cheng and Kwan (2000)
Stirboeck (2002)
Stirboeck (2002)
Stirboeck (2002)

Basile (2004), Chakrabarti (2003), McCann et al
(2002)
Coughlin, Terza and Arromdee (1991), Andersen
(1994), Meyer (1996), Lankes and Venables (1997),
Pye (1997, 1998), KPMG International (1998),
Altzinger (1999), Iammarino and Pitelis (2000)
Cheng and Kwan (2000) UNCTAD (2001),
Chakrabarti (2003)

Cheng and Kwan (2000), Haufler and Wooton
(1999), Chakrabarti (2003), Southeastern European
Cooperative Initiative (SECI, 1998), Iammarino and
Pitelis (2000)
Lucas (1990), Andersen (1994), Lankes and Venables
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economic and
legal
environment
Institutional
quality of the
host country

Macroeconomic
stability

Institutional
stability

Political
stability

General
investment
dangers

(1996), Bevan and Estrin (2000), Iammarino and
Pitelis (2000), Lucas (1993), Jun and Stogh (1996),
Chakrabarti (2003), Globerman and Shapiro (2002)
Dunning (1981), Beckman and Thisse (1986),
Vickerman (1990), Lucas (1993), Jun and Stogh
(1996), Puga and Venables (1996), Fujiita et al
(1999), Head et al (1999), Hall and Jones (1999),
Altomonte (2000), Bevan and Estrin (2000), Morisset
(2000), Stevens (2000), Roll and Talbott (2001),
Castellani and Zanfei (2003), Basile et al (2004),
Disdier and Mayer (2004), Chakrabarti (2003), Lucas
(1990), Lankes and Venables (1997), Iammarino and
Pitelis (2000), Globerman and Shapiro (2002),
McCann et al (2002)
Lucas (1993), Jun and Singh (1996), Holland and
Pain (1998), Resmini (2000), Meyer (1996), Lankes
and Venables (1997), Pye (1997, 1998), KPMG
International
(1998),
Southeastern
European
Cooperative Initiative (SECI, 1998), Benacek et al
(2000)
Lucas (1990), Jun and Singh (1996), Holland and
Pain (1998), Resmini (2000), Andersen (1994),
Meyer (1996), Pye (1997, 1998), KPMG International
(1998), Southeastern European Cooperative Initiative
(SECI, 1998)
Lucas (1993), Jun and Singh (1996), Holland and
Pain (1998), Resmini (2000), Andersen (1994),
Meyer (1996), Lankes and Venables (1997), Benacek
et al (2000)
Bevan and Estrin (2000), Chakrabarti (2003)

Source: Our elaboration
A higher level of Foreign Direct Investment and consequently the Innovation and
Research activities tend to have a higher level of value added per worker (or a higher GDP per
head) and a higher level of innovation activities than others. Following this argument, it
would be expected that the more attracted of FDI and Technologically advanced countries
would be the most economically advanced (in terms of a high level of innovation activities
and in terms of GDP per capita).
However, the level of technology in a country cannot be
measured directly. A proxy measure can be used to give an overall picture of the set of
techniques invented or diffused by the country of the international economic environment. For
the productivity measure, we can use the real GDP per capita as an approximate measure. The
most representative measures for technological inputs and outputs are the indicators of patent
activities and the research expenditures. The only possible way for technologically weak
countries to converge and catch up on the advanced countries is to imitate the more
productive technologies. The outcome of the international innovation and diffusion process is
uncertain; this process may generate a pattern where some countries follow diverging trends
or a pattern where countries converge towards a common trend. In this literature, economic
development is analysed as a disequilibrium process characterized by two conflicting forces:
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(a). innovation which tends to increase economic and technological differences
between countries and

(b). diffusion (or the imitation), through FDI, which tends to reduce them.
Technological gap theories are an application of Schumpeter's dynamic theory.
Whatever the form of the independent variable, a positive relation between productivity and
national patent activity exists. However, there is a negative relationship between productivity
and gross expenditures on R&D; this can be interpreted as due to the weak level of reliability
of the gross research expenditure data as an explanatory variable of innovation activities. As
expected, the best results are obtained for the logarithmic models, which imply a steeper
curve. Patenting data reflect the innovation process better, while the research indexes reflect
both imitation and innovation processes. Research and development data reflect imitation,
innovation and diffusion activities. The relation between productivity (as measured by GDP
per capita) and innovation activities should be expected to be log linear rather than linear and
steeper for the patent data than for the index based on research data.
For the structural
change we used as an approximation changes in the shares of exports and agriculture in GDP.
Technological gap models as developed here have little to say on how to achieve higher
growth of innovation activities or the exploitation of diffusion and innovation. Since annual
observations are heavily affected by the short-run fluctuations, average values of the variables
covering the period 1973-2017 were calculated. We have tested the following version of the
models:
GDP (or PROD) = f [GDPCP, EXPA (or GERD), INV],(basic model),
GDP (or PROD) = f [GDPCP, EXPA (or GERD), INV, EXP],
GDP = f [GDPCP, EXPA (or GERD), INV, TRD],

(1)
(2)
(3)

The first model may be regarded as a pure supply model, where economic growth is
supposed to be a function of the level of economic development GDPCP (GDP per capita
with a negative expected sign), the growth of patenting activity (EXPA with a positive sign)
and the investment share (INV with a positive sign). However, it can be argued that this
model overlooks differences in overall growth rates between periods due to other factors and
especially differences in economic policies. The second model takes account of structural
changes using as a proxy the share of exports in share of GDP. The third model uses an
additional variable, which reflects the changes of macroeconomic conditions and suggest that
growth rates are seriously affected by changes in the terms of trade.
For the level of productivity, we can use as a proxy real GDP per capita (GDPCP). For
the measurement of national technological level, we can use some approximate measures; for
instance, we can again use the traditional variables of technological input and technological
output measures, (GERD and EXPA). The majority of empirical studies in the estimations
between productivity growth and R&D follow a standard linear model; on this context we use
a similar approach. The reason is that even though a more dynamic relationship exists, the
data limitations (lackness of time series annual data on R&D activities for most countries)
prevent the application of some complex models.
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Table 5: Basic model tested for a selection of European member states, (1973-2017):(*)
 The basic model including patents:
GDP=2.824-0.002GDPCP+0.10EXPA+0.027INV
t=(1.53) (-3.30)
(2.30) (0.32), R2=0.52 (adj.d.f:0.39) DW=1.52,
Rho(autocorrelation coefficient)=0.385, t=1.475.
The logarithm model:
LGDP=1.499-0.384LGDPCP+0.155LEXPA+0.806LINV
t=(0.593) (-2.569)
(0.930) (1.340),R2=0.56 (adj.d.f:0.42) DW=1.36,
Rho(autocorrelation coefficient)=0.297, t=0.985.
 The basic model including patents:
PROD=0.453-0.00015GDPCP-0.0198EXPA+0.174INV
t=(-0.386) (-3.979)
(-0.245) (3.012),R2=0.64 (adj.d.f:0.54) DW=1.49,
Rho(autocorrelation coefficient)=0.301.
The logarithmic model:
LPROD=-0.566-0.384LGDPCP-0.131LEXPA+1.558LINV
t=(-0.220) (-2.519) (-0.770) (2.541),R2=0.75(adj.d.f:0.66) DW=1.38,
Rho(autocorrelation coefficient)=0.241, t=0.786.
 The basic model including the gross expenditures on R&D:
GDP=1.775-0.00129GDPCP+0.0142GERD+0.0646INV
t=(0.92) (-1.86)
(0.21)
(0.75), R2=0.40 (adj.d.f:0.24) DW=2.30,
Rho(autocorrelation coefficient)=-0.153, t=-0.539.
The logarithm model:
LGDP=0.619-0.275LGDPCP+0.00625LGERD+0.837LINV
t=(0.246) (-2.098)
(0.0396)
(1.408), R2=0.47(adj.d.f:0.33) DW=2.38,
Rho(autocor.coefficient)=-0.228, t=-0.815.
 The basic model including the gross expenditures on R&D:
PROD=0.349-0.00018GDPCP-0.0716GERD+0.168INV
t=(0.231) (-3.413)
(0.933) (2.677), R2=0.66 (adj.d.f:0.57) DW=1.43,
Rho(autocorrelation coefficient)=0.301.
The logarithmic model:
LPROD=-0.404-0.421LGDPCP-0.0345LGERD+1.568LINV
t=(-0.130) (-2.585) (-0.176) (2.126), R2=0.61 (adj.d.f:0.50) DW=1.79,
Rho(autocorrelation coefficient)=-0.0131, t=-0.0402.

Note:(*)=Including the three prospective member states. The standard errors & the variance
shown in the above examples that are heteroskedastic-consistent estimates. Definition of
variables: GDP=annual average growth rates (1973-17) for real gross domestic product.
PROD=annual average growth rates (1973-17) for product.(defined as labour prod: GDP per
person employed).GDPCP=average absolute values constant (1985) prices (000 US $) for
GDP per capita. EXPA=annual average growth rates for external patent applications.
GERD=annual average growth rates for GERD. EXP=annual average growth rates (197307) for exports as a share of GDP.INV=annual average growth rates (1973-17) for
investment as a share of GDP.TRD=annual average growth rates (1973-17) for terms of
trade. LGDP, LPROD, LEXPA, LGERD, LEXP, LINV, LTRD are the above variables in a
logarithmic form.
We may use the external patent applications (EXPA) and gross expenditures on
research and development (GERD) as proxies for the growth of the national technological
activities, GDP per capita (GDPCP) (in absolute values at constant prices) as a proxy for the
total level of knowledge appropriated in the country (or productivity). Investment share (INV)
has been chosen as an indicator of growth in the capacity for economic exploitation of
innovation and diffusion; the share of investment may also be seen as the outcome of a
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process in which institutional factors take part (since differences in the size of investment
share may reflect differences in institutional system as well).
The models are tested for the EU member states (countries Belgium and Luxembourg
considered as a single country and including in the new members). The basic model is tested
for the variables of GDP, GDP per capita, external patent applications and investment as a
share of GDP. The results are presented in the above Table 5. In both cases we are using the
same approach with firstly basic model and then introducing terms of trade and the export
variables. It is worth noting that for the first category of more technologically advanced
member states the estimated coefficients display the expected signs except for exports
(EXPA) and gross expenditure on R&D (GERD).
The results do not support the hypothesis of structural changes as independent, causal
factors of economic growth. These results can be interpreted in order to support the view that
the influence of change in outward orientation on growth depends on international
macroeconomic conditions (since random shocks and crises and slow growth in world
demand in the 1970s, 1980s and 1990s restrained the growth of outward oriented countries).
According to these results, the coefficient of investment (INV) has the wrong sign. In terms of
data, it is not difficult to see why this happened. For instance, during the whole period under
examination, only the more advanced countries have a large capacity for innovation activities;
they had already established a technological infrastructure and they could produce a large
number of patents, while the second group were trying to establish and upgrade their
technological infrastructure. The results show that the degree of explanation is very high,
(above 80 per cent); most of the variables are statistically significant, while the standard errors
and the variance shown are heteroscedastic consistent estimates.
Figure 4: GDER (Gross Domestic Expenditures on R&D) by sector, 2017, (as a % of GDP).
(Source: Eurostat Database)
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We can classify four-groups using four different scientific criteria of UNESCO, so to be
able to measure and to evaluate the technological efficiency and capabilities strength through
FDI. Table 6 illustrates the classification according to scientific and research criteria through
FDI. The first criterion refers to the scientists and engineers engaged in research activities per
million inhabitants (full-time equivalents). Figure 4 illustrates the Gross Domestic Expenditures
on R &D by sector, (as a percentage of GDP) for the period 2017. Finally, Figure 5 illustrates the
Total Factor Productivity (TFP) for EU-USA and Japan for the period 2007-2016. Total factor
productivity (TFP) is a measure of productivity calculated by dividing economy-wide total
production by the weighted average of inputs i.e. labor and capital. It represents growth in real
output which is in excess of the growth in inputs such as labor and capital. Productivity is a
measure of the relationship between outputs (total product) and inputs i.e. factors of
production (primarily labor and capital). It equals output divided by input. There are two
measures of productivity: (a) labor productivity, which equals total output divided by units of
labor and (b) total factor productivity, which equals total output divided by weighted average
of the inputs.
Figure 5: Total Factor Productivity annual growth for the period 2007-2016.
(Source: Eurostat Database)

Finally, using another criterion (the second criterion) of research and development
personnel in higher education per thousand inhabitants, full-time equivalent; the countries which
had established some initial elements of innovation activities. The third criterion refers to the
third level students per 100,000 inhabitants; according to this, indicating those countries with an
effective scientific and technological apparatus.
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Table 6: Classification of scientific and research capabilities
Groups of S&T
capabilities
Group A:
Group B:
Group C:
Group D:

Countries:
Most underdeveloped countries (without S&T capabilities)
Most developing countries(with some fundamental elements of
S&T base)
New & semi-industrialized countries (i.e. Greece, Israel Finland,
Singapore, New Zealand and so on (with S&T base established)
Industrialized countries:(advanced EEC states) with effective S&T
base.

Source: UNESCO, "Science & technology in developing countries-strategies- 1990s".
4. Conclusions and Policy Implications
Technology transfer through FDI is an important factor on the process of economic development
and economic performance. MNEs and FDIs are the main policy tools for the international
technology transfer and the development of innovation activities in many countries.
Multinationals also produce and control most of the world's advanced technology. About four
fifths of the FDIs and the production of advanced technology originates from the Japan,
Germany, United Kingdom, United States and Switzerland.
Technology transfer through MNEs and FDIs lead to a geographical diffusion of
technology and contribute substantially towards the development of research and innovation
activities in the less technologically advanced countries. Most of these countries are lacking the
funds and the opportunities to develop their own technologies and they aligned on the policies of
technology transfer through MNEs. However, multinationals transfer only the technologies that
needed and have been developed abroad from the host laboratories. The ownership and the
control of new technologies from MNEs does not automatically implies the improvement and the
development of research activities at a national level.
Most of the empirical studies emphasized the profits, the age and the amount of new
technologies transferred by MNEs. Usually, the affiliate companies operate in a monopolistic
market where the new technologies gives its products a quality advantage and a higher market
share.
SMEs (Small Medium enterprises) in less favored regions may need assistance in
tapping into the necessary resources (related to knowledge, in the form of technology or
qualified human capital in particular), to face up to the new forms of competition developing
in the global economy. Regional innovation policy may help stimulate firms, SMEs in
particular, in less favored regions to adopt improved production methods (e.g. quality and
environmentally friendly processes, incorporation of technological developments and
innovation management methods, etc), make new/different products and services (e.g. :
design, customization, etc), and exploit new economic opportunities and markets (university
spin-offs, new technology-based firms, etc). Thus using their regional innovation potential to
the full in order to compete in the global economy.
Regional policy has to cope with fresh challenges, globalisation and rapid
technological change in particular, in order to provide the economic opportunities and quality
jobs needed in less favoured regions.
Today, the innovation-gap is nearly twice as great as the cohesion gap. Many of the
causes of disparities among regions can be traced to disparities in productivity and
competitiveness. Education, research, technological development and innovation are vital
components of regional competitiveness.
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According to the fourth measure of the percentage of manufacturing in GDP and the
growth of manufacturing in the value added, for those which had established a scientific
apparatus. Finally using the measure of scientific and capabilities strength indicate these
countries that have established some initial elements of research and technological apparatus.
Long-term foreign private capital flows have a complementary and catalytic role to
play in building domestic supply capacity as they lead to tangible and intangible benefits,
including export growth, technology and skills transfer, employment generation and poverty
eradication. Policies to attract FDI are essential components of national development
strategies.
The inter-regional innovation-gap is not only of a quantitative nature but also of a
qualitative one. There are a number of characteristics of regional innovation systems in less
advance regions which make them less efficient:
 Firms may not be capable of identifying their innovation needs or maybe unaware of
the existence of a technical solution.
 There may be poorly developed financial systems in the area with few funds available
for risk or seed capital, which are specifically adapted to the terms and risks of the process of
innovation in firms.
 There may be a lack of technological intermediaries capable of identifying and
'federating' local business demand for innovation (and RTD&I) and channeling it towards
sources of innovation (and RTD&I) which may be able to respond to these demands.
 Co-operation between the public and private sectors may be weak, and the area may
lack an entrepreneurial culture which is open to inter-firm co-operation, leading to an absence
of economies of scale and business critical mass which may make certain local innovation
efforts profitable.
 Traditional industries and small family firms may dominate which have little
inclination towards innovation. There may be a low level of participation in international
RTD&I networks and a low incidence of large, multinational firms.
Given all the above, we believe that regional policy should increasingly concentrate its
efforts on the promotion of innovation to prepare regions for the new economy and close the
'technology gap' if it is to be successful in creating the conditions for a sustained (and
sustainable) economic development process in less favoured regions. Now, before we turn to
what has been our policy response over the last decade and what our ideas about the future
are, let me briefly pick up the second question.
Regional policy should evolve from supporting physical innovation infrastructure and
equipment towards encouraging co-operation and a collective learning process among local
actors in the field of innovation. A policy which facilitates the creation of rich, dynamic
regional innovation systems and which assists in the exchange of skills and expertise which
small and medium sized firms may not have available in-house.
In this context, a stable economic, legal and institutional framework is crucial in order
to attract foreign investment and to promote sustainable development through investment. In
this regard a conducive international financial environment is also crucial. Promoting a
conducive macro-economic environment, good governance and democracy, as well as
strengthening structural aspects of the economy and improved institutional and human
capacities, are important also in the context of attracting FDI and other private external flows.
Technological progress has become virtually synonymous with long run economic
growth. It raises a basic question about the capacity of both industrial and newly industrialized
countries to translate their seemingly greater technological capacity into productivity and
economic growth. In the literature there are various explanations for the slow-down in
productivity growth for OECD countries. One source of the slow-down may be substantial
changes in FDI, and in the industrial composition of output, employment, capital accumulation
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and resource utilization. The second source of the slow down in productivity growth may be that
technological opportunities have declined; otherwise, new technologies have been developed but
the application of new technologies to production has been less successful. Technological factors
act in a long run way and should not be expected to explain medium run variations in the growth
of GDP and productivity.
On the basis of the previous discussion, the main conclusions and recommendations of
this paper can be summarised as follows:
Technological gap models represent two conflicting forces, innovation which tends to
increase the productivity differences between countries and diffusion which tends to reduce
them. In the Schumpeterian theory, growth differences are seen as the combined results of these
forces. Research on why growth rates differ has a long history which goes well beyond growth
accounting exercises. The idea that the poorer countries should catch up on the richer ones was
advanced already in the nineteenth century, in order to explain continental Europe's convergence
with Britain. In the 1960s one of the most basic was the Marx-Lewis model of abundant labour
supplies which explained the divergent growth experience in the Western European countries.
The countries that are technologically backward have a potentiality to generate more
rapid growth even greater than that of the advanced countries, if they are able to exploit the new
technologies which have already employed by the technological leaders. The pace of the
catching up depends on the diffusion of knowledge, the rate of structural change, the
accumulation of capital and the expansion of demand. The member states that are lagging behind
in growth rates can succeed in catching up, if they are able to reduce the technological gap. An
important aspect of this is that they cannot rely only on the combination of technology imports
and investment, but they should increase their innovation activities and improve locally produced
technologies (such as in the case of new industrialized countries Korea and Singapore).
However, our results confirm that some of the small and medium sized EU member
states have attained high levels of GDP per capita without a large innovation capacity. To
explain the differences in growth between these countries in the post-war period a much more
detailed analysis of economic, social and institutional structures should be implemented. If we
are comparing technologically advanced and less advanced member states, we can easily find
that the less advanced countries lacked experience of large scale production, technical education
and resources.
Conclusions cannot be easily drawn from simple summary measures of the extent or the
rate of compositional structural change, without having some additional information regarding
the direction of change, the path followed from the previous industrial structure and associated
and institutional factors.
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Financial Institutions Efficiency: A Literature Review Approach
Abstract:
As technical efficiency enhancement becomes an increasingly important issue within Europe
and worldwide, policy planning should draw attention towards a wide range of determining
factors, applied to financial institutions efficiency. More recently the role of financial
institutions to the economy is even more important taking into consideration the slowdown in
the world economy, and the effects on the business environment created by the financial
crisis. Thus, financial institutions have a very important role in creating opportunities making
an important contribution to economic growth and development. Nonetheless, financial
institutions have shortages of different types of resources necessary to develop and implement
their business strategies. These shortages may include financial, marketing, technological and
managerial resources, or skilled personnel. Overcoming those shortages and increasing
productive efficiency has become critical for their long term survival and profitability.
However, due to their nature, financial institutions are characterized by being very
heterogeneous since they differ in their endowments of resources as well as on the risks
involved in their activities. For this reason, it is of great importance, on the one hand to
analyze their efficiency level and potential, and on the other hand, to analyze the factors
which determine their efficiency potential. Within this framework, this paper analyses
financial institutions efficiency, through a litarature review approach, summarising a spectrum
of policy implications.
Keywords: Financial Institutions, Efficiency, Data Envelopment Analysis, Stochastic
Frontier Analysis
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1. Introduction
One of the most important hypotheses in modern economic theory is based on the assumption
of optimising behaviour, either from a producer or a consumer approach. As far as producer
behaviour is concerned, economic theory assumes that producers optimise both from a
technical and economic perspective:
 From a technical perspective, producers optimise by not wasting productive resources.
 From an economic perspective producers optimise by solving allocation problems
involving prices.
However, not all producers succeed in solving both types of this optimisation problem
under all circumstances. In real economic life, it is unlikely that all (or possibly any)
producers operate at the full efficiency frontier, with failure to attain the efficiency frontier
implying the existence of technical or allocative inefficiency (Reifschneider and Stevenson,
1991).
More precisely, as described in Levitt and Joyce (1987), as well as Worthington
(2001), respectively, for a producer to be efficient, there are three requirements to hold:
1. The first requirement of technical efficiency is that the maximum possible amount is
produced with the resources used, or in other words, it must be impossible to reduce the
volume of any input without reducing the volume of output. Technical efficiency may
then refer to the physical relationship between the inputs used (i.e. capital, labour and
equipment) and output. These outcomes may either be defined in terms of intermediate
outputs or final output.
2. The second requirement is that the cost of any given level of output is minimized by
combining inputs in such a way that one input cannot be substituted for another without
raising the total cost. This is allocative efficiency, where an allocatively efficient producer
would produce that output using the lowest cost combination of inputs.
3. The third requirement is that the mix of outputs of different goods and services produced
form the given resources maximizes the benefit to consumers.
For these reasons, it is important to analyse the degree to which producers fail to
optimise and the extent of any resulting distances from the frontier of full technical and
economic efficiency, mainly due to the following reasons:
1. First, only by measuring efficiency, and by separating the associated effects from those of
the operating environment, it is possible to explore hypotheses concerning the sources of
efficiency, essential to improve performance.
2. Second, efficiency measures are success indicators by which producers are evaluated and
the ability to quantify efficiency provides a control mechanism with which to monitor the
performance of a production unit.
3. In addition, if policy and planning is to concern itself with the performance of a particular
economic unit, it is important to know to what level a given producer may be expected to
increase output by simply increasing efficiency, without absorbing any further resources.
More specifically, a measure of evaluating the performance at producer level is
productive efficiency through production frontier, a concept which compares the
transformation process of converting input into output. The same holds also for financial
institutions: as Reifschneider and Stevenson (1991) declared, if the occurrence of technical
inefficiency in financial institutions is not totally random, then it should be possible to
identify factors that contribute to its existence. In this case, estimating these efficiency
measures involves estimating the unknown production frontier. Each production process
involves a production frontier: the current state of technology in the industry, representing the
maximum output attainable from each input level is called the efficiency frontier (Coelli et al.,
2005). A producer operating on the efficiency frontier is productively efficient.
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One important aspect of the recent empirical literature on efficiency measurement is
the analysis of production frontiers, the relationship between input and output and the
adjoining sources of efficiency. Better understanding of the process of generating efficiency
requires studying the deeper determinants and factors which explain the differences in
efficiency growth. In response to this most important research issue, and with the increase in
data availability, economic literature has shown a resurgence of interest in testing and
quantifying various theories of explaining efficiency growth and examining the corresponding
relationships has attracted a lot of interest on the efficiency of financial institutions, with the
main research questions arising could be summarized into:
1. What are the reasons for diverging efficiency in financial institutions?
2. Which factors contribute to financial institutions efficiency differences?
3. How the efficiency of financial institutions evolves over time, with respect to technical
progress and other related determining factors?
More recently the role of financial institutions to the economy is even more important
taking into consideration the slowdown in the world economy, and the effects on the business
environment created by the financial crisis. Thus, financial institutions have a very important
role in creating opportunities making an important contribution to economic growth and
development. Nonetheless, financial institutions have shortages of different types of resources
necessary to develop and implement their business strategies. These shortages may include
financial, marketing, technological and managerial resources, or skilled personnel.
Overcoming those shortages and increasing productive efficiency has become critical for their
long term survival and profitability.
However, due to their nature, financial institutions are characterized by being very
heterogeneous since they differ in their endowments of resources as well as on the risks
involved in their activities. For this reason, it is of great importance, on the one hand to
analyze their efficiency level and potential, and on the other hand, to analyze the factors
which determine their efficiency potential.
2. Financial Institutions Efficiency
In the modern knowledge economy, growth depends extensively on the presence or the
formation of a network and environment favorable to innovation, which is based on the
endogenous development capabilities. Even though the producer-specific factors are
important determinants of innovation activity, technological opportunities and favorable
entrepreneurial environment have a positive effect on innovation activity, as well.
Technological change, innovation and technology creation and diffusion are an important
factor to economic progress.
Combining the production functions in order to create and disseminate innovations
leads to improvements in productivity and efficiency. However, at a given moment of time,
when technology and production environment are essentially the same, producers may exhibit
different productivity levels due to differences in their production efficiency. Within growth
process, therefore, efficiency of production resources becomes a critical element in growth,
through utilizing the available, yet scarce, resources more productively. Within this
framework, productivity represents the estimation of how well a producer uses the available
resources to produce outputs from inputs. However, the productivity theory literature has
emphasized factors such as productive efficiency, mainly through technological spillovers,
increasing returns, learning by doing, und unobserved inputs (e.g. human capital quality),
whereas the empirical industrial organization literature has emphasized the degree of
openness of countries to imports and industry structure (Koop, 2001).
As in Consoli (2008), research agrees that: first, strong emphasis is placed on the
sources and the effects of technological change; second, great attention is paid to the
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dynamics generated by the interaction between business firms and their environment,
including other firms and key institutional players.
Within this framework, strong economic performance and promoting financial
efficiency and stability is therefore an eminently important task for public policy (Papademos,
2006). With regard to financial stability and financial efficiency, one useful way of describing
financial stability is as a condition in which the financial system – comprising financial
intermediaries, markets and market infrastructures – is capable of withstanding shocks and the
unravelling of financial imbalances, and is expected to do so for the foreseeable future.
On the other hand, one of the main pillars of modern economies, namely the financial
system is composed of a number of financial markets, instruments and institutions. Although
the view among leading economists is not unanimous, several economic studies suggest the
existence of a link between the sophistication of the financial system and economic growth
(Issing, 2003) and financial systems are a fundamental feature of the process of economic
development and that a satisfactory understanding of the factors underlying economic growth
requires a greater understanding of the evolution and structure of financial systems. Today,
traditional deposit-taking activities have been challenged by the emergence of asset
management companies and predominantly mutual and pension funds. Households and
corporations have directed savings and surplus funds in the economy increasingly towards
these new players. This suggests that the intermediation process in the euro area is undergoing
significant change. It should be noted, however, that life insurance companies and investment
funds are often located within banking conglomerates, suggesting that new developments are
also taking place in the banking business. Innovative firms embarking on new areas of
technology have a better chance of obtaining financial assistance in a system based on the
broad availability of public information. Economies characterized by both a well-established
banking sector and capital markets have a distinct advantage. Furthermore, in times of crises
in either of these sectors, the other sector can be used as a prop to counterbalance any
negative effects (Issing, 2003).
Sound central banking, but also banking in general and the business of savings banks
in particular, must be based on long-term objectives (Issing, 2003).
The efficient operation of financial intermediaries - banks, insurance and pension fund
firms, government agencies - is instrumental for the efficient functioning of the financial
system and economic growth, focusing on: the definition and measurement of the efficiency
of such institutions; benchmarks of efficiency; identification of performance drivers and
measurement of their effects; the impact of financial innovation and information technologies
on performance; the effects of process design, human resource management policies and
regulations on efficiency; and interrelationships between risk management and operational
efficiency (Harker and Zenios, 2000). Moreover, banking system plays an important role in
the economic development of any country. Domestic banks, which are the main components
of the banking system, have to be efficient; otherwise, they may create obstacle in the process
of development in any economy. Bank's performance measurement and assessment are one of
the most important agendas in today's business world. Failure to do some satisfactory
performance may damage the bank's reputation, leading to customer defections and
breakdowns with other key stakeholders, such as deterioration or loss of investor confidence
in management. Thus, banks not only need to be profitable, but also efficient; otherwise, it
may create instability and obstacle in the process of development in any economy.
Safeguarding financial stability, that is the resilience of a financial system to risks and
vulnerabilities, is important as it mitigates the likelihood that shocks to the financial system,
or the unravelling of financial imbalances, can lead to disruptions in the financial
intermediation process that are severe enough to significantly impair the allocation of savings
to profitable investment opportunities. Understood this way, the safeguarding of financial
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stability requires identifying the main sources of risk and vulnerability, assessing whether the
financial system is facilitating a smooth and efficient reallocation of financial resources from
savers to investors and evaluating whether financial risks are being appropriately priced and
efficiently managed. This is because financial stability has an important dimension:
inefficiencies in the allocation of capital or shortcomings in the pricing and management of
risk can, if they lay the foundations for vulnerabilities, compromise future financial system
stability and therefore economic stability. Consequently, monitoring financial stability with a
systemic perspective and in a comprehensive manner is of major importance (Papademos,
2006).
Financial efficiency can be defined as a condition in which the resources available in a
financial system are allocated to the most valuable investment opportunities, at the lowest
possible cost. In an efficient financial system, markets are competitive, information is
accessible and widely disseminated, and the conflicts between borrowers and lenders that
arise from agency problems are effectively dealt with through market contracts. In this way,
financial efficiency contributes to minimizing the wedge between borrowing and lending
rates, as well as the dispersion of risk-adjusted borrowing costs across individuals (Allen and
Gale, 2004). From this definition, it is obvious that reducing regulatory entry costs in
financial markets and, more generally, enhancing competition, transparency, innovation and
financial market integration will enhance financial efficiency.
While financial stability and financial efficiency are different concepts, they are
interrelated. Obviously, a high degree of financial efficiency, in which resources are allocated
efficiently from savers to investors and where risks are appropriately priced and distributed,
normally contributes to financial stability. At the same time, stability is a precondition for a
smooth and efficient functioning of the financial system (Papademos, 2006).
Stochastic production frontiers indicate the maximum expected output for a given set
of inputs. They are derived from production theory and are based on the assumption that
output is a function of the level of inputs and the efficiency of the producer in using those
inputs. This function defines the output associated with the best practice use of the inputs,
while also recognizing the stochastic nature of the data arising from mis- or un-measured
determinants of production.
The difference between actual output and the potential output is generally attributed to
a combination of inefficiency and random error (i.e. the stochastic element in production).
Methods have been developed to separate out the random component from the efficiency
component, so that a more realistic assessment of potential output can be achieved. That is,
large levels of output that may have occurred through chance rather than as a consequence of
normal practice do not overly influence the estimates. When one considers productivity
comparisons through time, an additional source of productivity change, called technical
change is possible. This involves advances in technology that may be represented by an
upward shift in the production frontier. This is presented in the following figure by the
movement of the production frontier from 0F0 to 0F1 in period 1:
In period 1, all firms can technically produce more output for each level of input,
relative to what was possible in period 0. When we observe that a producer has increased
productivity from one period to the next, the improvement need not have been from efficiency
improvements alone, but may have been due to technical change or the exploitation of scale
economies, or from some combination of these three factors (Coelli et al., 2005).
The heterogeneity in the inefficiency model can be expressed by a shift in the
underlying mean of ui or heteroscedasticity. Battese and Coelli (1995) established a model
where producer-specific attributes are incorporated in the inefficiency distribution.
Heterogeneity is expressed in the location parameter, the mean, of the underlying distribution
of inefficiency ui.
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Figure 1: Production frontiers and Technical Efficiency

This model specification became popular to explain efficiency differences across
producers. Reifschneider and Stevenson (1991) and Simar et al. (1994) established a SFA
model incorporating heterogeneity in the variance of ui or vi, allowing for heteroscedasticity.
Applications of the heteroscedastic SFA model can be found in Hadri (1999), Hadri et al.
(2003 a,b) and Caudill et al. (1995).
Unobserved heterogeneity means that heterogeneity is not reflected in measured
variables but expressed in the form of effects (Greene, 2007a). Several models attempt to
separate unobserved heterogeneity from inefficiency and it became more important to model
both heterogeneity in the stochastic part and producer-specific heterogeneity in the production
or cost function of the underlying production process.
Unobservable individual effects also play an important role in the estimation of panel
stochastic frontier models. In contrast to the conventional panel data literature, however,
studies using stochastic frontier models often interpret individual effects as inefficiency
(Schmidt and Sickles, 1984), such as technical inefficiency in a stochastic production frontier
model.
As a management tool, stochastic frontier analysis focuses on the variables which are
under the decision-makers’ control. However, efficiency may be influenced by factors beyond
the control of the managers. In stochastic frontier model analysis it is acknowledged that the
estimation of production functions must respect the fact that actual production cannot exceed
maximum possible production given input quantities.
Consequently, one of the main questions is to investigate the relationship between
inefficiency and a number of factors which are likely to be determinants, and measure the
extent to which they contribute to the presence of inefficiency. These factors are neither
inputs to the production process nor outputs of it but nonetheless exert an influence on
producer performance. Such factors are widely referred to as efficiency explanatory variables.
In this context, the term ‘efficiency explanatory variables’ is used to describe factors
that could influence the efficiency of a producer, where such factors are not traditional inputs
and are not under the control of the producer (Fried et al., 1999). However, they may
influence productive efficiency. In particular, in order to investigate the determinants of the
productive efficiency we distinguish between producers or industry -specific and efficiency
explanatory factors.
Efficiency explanatory factors are not under direct control of the producer, at least in
the short-run, and they may be industry-affiliated, such as producer location characteristics,
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managerial restrictions, slow adoption to changes of the market environment and/or to
technological developments, or asymmetric information in the labour market, social aspects,
geographical or climatic conditions, as well as regulatory and institutional constraints,
ownership differences (public/private), and government regulations (Coelli et al, 1998,
Stephan et al. 2008). Producer-specific factors, on the other hand, refer to characteristics that
can be influenced by the producer in the short-run, as producer size, R&D intensity and
degree of outsourcing.
Central to frontier productivity analysis is the determination of the efficient production
technology, identification of those efficient decision-making producers on the technological
frontier and of those inefficient producers not on the frontier and, for the latter, determination
of the degree and sources of their inefficiency. Estimation and quantification of efficiency
measures is useful for several reasons: Relative measures of efficiency facilitate comparisons
across similar production units.
The following figure presents the inputs and outputs of two producers A and B. The
deterministic component of the frontier model has been drawn to reflect the existence of
diminishing returns to scale. Values to the input are measured along the horizontal axis and
outputs are measured on the vertical axis. Producer A uses the input level xA to produce the
output qA, while Producer B uses the input level xB to produce the output qB. if there where no
inefficiency effects (if uA = 0 and uB = 0), then the so-called frontier outputs for producers A
and B would be:
q * A  exp( 0   1 ln xA  vA)

(1)

q * B  exp( 0   1 ln xB  vB)

(2)

It is clear that the frontier output for producer A lies above the deterministic part of the
production frontier only because the noise effect is positive (vA > 0), while the frontier output
for producer B lies below the deterministic part of the frontier because the noise effect is
negative (vB < 0). It can also been seen that the observed output of producer A lies below the
deterministic part of the frontier because the sum of the noise and inefficiency effects is
negative (vA – uA < 0)2.

2

These features of the frontier model generalise to the case of several inputs. Specifically, unobserved frontier
outputs tend to be evenly distributed above and below the deterministic part of the frontier. However, observed
outputs tend to lie below the deterministic part of the frontier. Indeed, they can only lie above the deterministic
part of the frontier when the noise effect is positive and larger than the inefficiency effect (q*i > exp(xi’β) iff εi =
vi – ui >0). Much of stochastic frontier analysis is directed towards the prediction of the inefficiency effects.
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Figure 2: The stochastic production frontier

As it has already reviewed, the original model specification involves a production
function with an error term incorporating two components, one to account for random effects
(vi) and one to capture the unobservable inefficiency factor (ui). This model can also be
expressed in the following form:
Yit  xit   (Vti  U it )
(3)
where:
 i=1,…., N, t = 1, …., T
 Yit is (the logarithm of) the production of the ith producer in he tth time period
 Xit is a k×1 vector of input quantities of the ith producer in the tth period
 β is a vector of unknown parameters
 Vit are the random variables which are assumed to be iid. (0,  v2 ) and independent of
the U it  U i exp  t  T 
 Ui are non – negative random variables which are assumed to account for technical
inefficiency in production, and assumed to be iid. as truncations at zero of the ( ,  u2 ) .
The prediction of the technical efficiencies is based on its conditional expectation,
given the observable value of (Vit-Uit), as in Jondrow et al. (1982) and Battese and Coelli
(1988). Technical efficiency index is equal to one if the producer has an inefficiency effect
equal to zero and it is less than one otherwise. The errors ui are assumed to be negative and
are due to truncation of the normal distribution with zero mean and positive variance  u2
represents a producer’s technical efficiency of production. Errors vi are assumed to have
normal distribution with zero mean and positive variance  v2 , representing measurement error
associated with uncontrollable factors related to the production process. Thus an industry that
operates on the frontier is said to produce its potential or maximum output by following the
best practice techniques, given the technology. In the stochastic frontier model, the error term,
which is composed of two parts, vi and ui, allows the statistical noise to be distinguished from
inefficiently. The random error vi is associated with measurement errors, other statistical noise
and random factors (weather, industrial actions, etc.) not under the control of industry,
whereas, ui captures technical inefficiency and is associated with industry – specific factors.
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3. Estimating Efficiency at Financial Institutions
Measurements of inefficiency in industry were first constructed by estimating deterministic
frontiers and subsequently by using stochastic frontiers. Aigner and Chu (1968) were the first
researchers to estimate a deterministic frontier using Cobb-Douglas production function
through linear and quadratic programming techniques. They argued that for a given industry
producers might differ from each other in their production processes.
The distinguishing features among producers could be represented by:
1. attained values for certain technical parameters in an industry production function,
2. differences in scales of operation, and
3. various structures in their organization
As far as the efficiency analysis at industrial is concerned, the stochastic frontier
model is used in a large literature of studies of production, cost, revenue, profit and other
models of goal attainment.
One of the crucial debated issues in banking literature is output measurement. Under
production approach, the output is measured by number and type of transactions or accounts.
As only physical inputs are needed to provide financial services, inputs use only physical
units, such as labor and capital. Under the intermediation approach, banks are treated as
financial intermediaries that combine deposits, labor, and capital to produce loans and
investments. The values of loans and investments are treated as output measures; labor,
deposits, and capital are inputs; and operating costs and financial expenses include total cost.
4. Conclusions and Policy Implications
While the efficiency of financial markets is widely and extensively studied, little has been
done to date to develop our understanding of what drives the performance of the institutions
that operate in these markets. Unavoidably, however, the efficient operation of financial
intermediaries – banks, insurance and pension fund firms, government agencies, and so on –
is instrumental for the efficient functioning of the financial system.
It is therefore well justified that the performance of the financial sector receives
extensive scrutiny from scholars and industry thinkers. While the efficiency of the financial
markets has been studied and debated at length, much less has been done in understanding the
performance of the institutions that operate in these markets.
Technological innovation adds more competitive pressures. First, it opens up new
delivery channels, and while those are not necessarily more cost effective for the firm,
consumers get to depend on them and demand access. Whereas in the past the bank branch
was the only channel for the distribution of financial services, we see today a variety of
channels eroding the branch’s dominance (Kokkinou, 2010 and Kuhlmann and Edler, 2003)
Within this policy framework, the triangular relationships between price stability,
financial stability, financial efficiency and the roles of monetary policy and supervisory policy
in attaining these objectives are rather important (Papademos, 2006):
 First, a monetary policy geared towards price stability contributes to financial stability and
efficiency by eliminating market distortions and uncertainties arising from inflation and
anchoring inflation expectations. Transparency in the conduct of monetary policy is important
in this respect. However, while a credible and stability-oriented monetary policy is a
necessary condition for financial stability and financial efficiency, it is not a sufficient
condition for achieving these objectives.
 Second, improvements in the efficiency of the financial system increase the effectiveness
and the speed of the transmission of the impact of monetary policy in the economy, while
financial instability influences monetary policy effectiveness adversely. Efficient financial
markets also enhance the quality and availability of financial indicators, which can provide
useful signals for the formulation and conduct of monetary policy.
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Third, central banks, through their financial stability monitoring and macro-prudential
supervision, contribute to safeguarding financial stability and thus complement the activities
of the competent supervisory and regulatory authorities.
 Fourth, in the long run, financial stability and financial efficiency are complementary and
should reinforce each other. In the short run, however, there can be circumstances in which
trade-offs between the two exist.
The way of applying SFA on measuring the technical efficiency can play the desired
role in the process of economic development of any country and would draw policy
conclusions conductive to economic growth. That is why this research is important for
academics, policy makers and different capital market participants such as investors,
managers and regulatory authorities.
5. References
Allen, F. and D. Gale (2004), Competition and Financial Stability, Journal of Money, Credit,
and Banking, 36(3), 453-480.
Altunbas Y, Evans L, Molyneux P (2001) Bank ownership and efficiency. Journal of Money,
Credit, and Banking 33: 926–954.
Bauer P, Berger AN, Ferrier G, Humphrey DB (1998) Consistency conditions for Regulatory
analysis of financial institutions: A comparison of frontier efficiency methods. Journal
of Economics and Business 50: 85–114.
Cummins JD, Zi H (1998) Comparison of frontier efficiency methods: An application to the
U.S. life insurance industry. Journal of Productivity Analysis 10: 131–152.
Fecher F, Kesler D, Perelman S, Pestieau P (1993) Productive performance of the French
insurance industry. Journal of Productivity Analysis 4: 77–93.
Ferrier GD, Lovell CAK (1990) Measuring cost efficiency in banking: Econometric and linear
programming evidence. Journal of Econometrics 46: 229–245.
Harker, P. and Zenios, S.A. (2000) What Drives the Performance of Financial Institutions?, in
Performance of financial institutions: efficiency, innovation, regulation, Harker, P.
and Zenios, S.A. (2000ed.) Cambridge University Press.
Hjalmarsson L, Kumbhakar S, Heshmati A (1996) DEA, DFA and SFA: A Comparison.
Journal of Productivity Analysis 7: 303–328.
Kokkinou A. (2010) Estimating Technical Inefficiency: An Empirical Approach to EU
Industries, Regional Science Inquiry Journal, Vol. II (2), pp. 95 -104.
Kuhlmann, S. and Edler, J. (2003) Scenarios of technology and innovation policies in Europe:
Investigating future governance, Technological forecasting and social change, Vol.
70, Is. 7, 2003, pp. 619-637.
Maudos J, Pastor M, Perez F, Queseda J (2002) Cost and profit efficiency in European banks.
J Journal of International Financial Markets, Institutions and Money 12: 33–58.
Mester LJ (1996) A Study of Bank Efficiency Taking into Account Risk preferences. Journal
of Banking and Finance 20: 1025–1045.
Otmar Issing (2003) Efficiency in financial institutions, World Congress of Savings Banks,
Madrid, 23 May 2003.
Papademos, L. (2006) Price stability, financial stability and efficiency, and monetary policy, Third
conference of the Monetary Stability Foundation on
“Challenges to the financial system – ageing and low growth”
Frankfurt am Main, 7 July 2006.
Pastor M, Perez F, Queseda J (1997) Efficiency analysis in banking firms: An international
comparison. European Journal of Operational Research 98: 395–407.

Journal of Regional Socio-Economic Issues, Vol. 10, Issue 1, January 2020

82

Resti A (1997) Evaluating the cost-efficiency of the Italian banking system: What can be
learned from the joint application of parametric and non-parametric techniques.
Journal of Banking and Finance 21: 221–250.
Weill L (2004) Measuring cost efficiency in European banking: A comparison of frontier
techniques. Journal of Productivity Analysis 21: 133–152.
Yuengert A (1993) The Measurement of Efficiency in Life Insurance: Estimates of a Mixed
Normal-Gamma Error Model. Journal of Productivity Analysis 17: 483–496.

83

Journal of Regional Socio-Economic Issues, Vol. 10, Issue 1, January 2020

Journal of Regional Socio-Economic Issues, Vol. 10, Issue 1, January 2020

84

Instructions to Authors
Journal of Regional & Socio-Economic Issues (Print) ISSN 2049-1395
Journal of Regional & Socio-Economic Issues (Online) ISSN 2049-1409
Aims of the Journal:
Journal of Regional Socio-Economic Issues (JRSEI) is an international multidisciplinary
refereed journal the purpose of which is to present manuscripts that are linked to all aspects of
regional socio-economic and all related issues. The journal indexed by Copernicus Index,
DOAJ (Director of Open Access Journal), EBSCO & Cabell’s Index and welcomes all points
of view and perspectives and encourages original research or applied study in any of the areas
listed above. The views expressed in this journal are the personal views of the authors and do
not necessarily reflect the views of JRSEI journal. The journal invites contributions from both
academic and industry scholars. If you have any questions about the journal, please contact
the chief editor. Electronic submissions are highly encouraged (mail to:
gkorres@geo.aegean.gr).

Review Process:
Each suitable article is blind-reviewed by two members of the editorial review board. A
recommendation is then made by the Editor-in-Chief. The final decision is made by the
Editor-in-Chief. If a revision is recommended, the revised paper is sent for a final approval to
the Chief-Editor.

Instructions to Authors:
In order for a paper to be submitted to the Journal for publication, the following should be
taken into consideration:
1. All papers must be in English.
2. Papers for publication should be sent both in electronic format (MS Word and MS Excel
for charts) to the Chief Editor (mail to: gkorres@geo.aegean.gr).
3. The Editor takes for granted that:
 the submitted paper contains original, unpublished work that is not under consideration
for publication elsewhere;
 authors have secured any kind of permission necessary for the publication from all
potential co-authors, along with having agreed the order of names for publication;
 authors hold the copyright, have secured permission for the potential reproduction of
original or derived material and are ready to transfer copyright of the submitted paper to
the publisher, upon acceptance for publication.
4. The cover page should include the name of the author and coauthors, their affiliations, and
the JEL category under which the paper primarily belongs. The cover page is the only
page of the manuscript on which the names and affiliations of the authors and coauthors
should be listed.
5. Submission of manuscripts in electronic form: Authors must submit electronic
manuscripts. The submission should only contain the file(s) of the papers submitted for
publication, in MS Word and MS Excel for charts. If more than one file, a compressed file
(.zip) should be submitted instead.

85

Journal of Regional Socio-Economic Issues, Vol. 10, Issue 1, January 2020

6. Formatting requirements: Everything should be double-spaced (main text, footnotes,
bibliography, etc.)
7. Footnotes should be as few and as short as possible (preferably devoid of tables or
formulae), marked in the manuscript by superscripts in Arabic figures.
8. Formulae should be numbered by consecutive, Arabic figures (such as (1), (2), etc.),
placed on the right-hand side of the page.
9. Tables and Figures should be numbered consecutively in Arabic figures and have a
heading and a title.
10. References are citations of literature referred to in the text and should not appear as
footnotes. Abbreviations are only accepted in the authors' first names. Place all references,
alphabetized by author's last name (with last name first), on separate pages in a section
titled "References" at the end of the paper. Indent the second and subsequent lines of each
reference.
Journals
Include all authors, article title, full title of journal, volume number, issue number, month,
year, and full page numbers. Example:
Michael Mahmood. "A Multilevel Government Model of Deficits and Inflation,"
Economic Journal, 24, 2, June 2010, pp. 18-30.
Books
Include name of author, full title of book, edition, city and state (or country) of publisher,
name of publisher, and year of publication. Example:
Shapiro, John. Macroeconomics, 4th ed., New York, NY: Harcourt Brace Jovanovich,
2009.
Use the following style when an author's work appears in a publication edited by another:
George Summers, "Public Policy Implications of Declining Old-Age Mortality," in Gary
ed., Health and Income, Washington, DC: The Brookings Institution, 1987, pp. 19-58.
Public Documents
Include the department or agency responsible for the document, title, any further
description such as number in a series, city and state (or country) of publication,
publisher, and date of publication. Example:
World Bank. Educational Attainment of Workers, Special Labor Force Report 186,
Washington, 2010.

