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While the Armistice Day and the 100th Anniversary of World War I was being marked in Paris 
on 11 November 2018, as if the world had been bedazzled. There could not have been any better 
presuppositions for a cooperative phase of stable post-crisis growth and development, nor any more 
confrontations, disruptions and conflicts. As if the world of today is resonating to the screams from 
the dreadful past, more focused towards stopping the competitors than to the efforts to improve 
one’s own position. Trade wars wage on, whereby Ukraine declared a state of war following the 
incident with the Russian fleet. Nowadays, extremism, isolationism and an unconventional form of 
deglobalization, or in other words – general obstruction, disbelief in the power of negotiation and 
communion, and even despair can be seen nearly everywhere. Just like a frightened man, whose 
ignorance and fear of the unknown cause him to react negatively and aggressively towards anything 
and anyone different, so the leaders of the countries, including the entire nations of today’s world, 
act rather aggressively, maintaining short-sighted and erroneous conduct towards anything that 
may make them worry or cause any reason for concern.

DEGLOBALIZATION, INCREASE OF RISK ON GLOBAL GROWTH 

The greatest global risks remain climate change, migrations, terrorism, the future, the abundance and 
redistribution of natural resources, artificial intelligence and cybercrime, the arms race ... However, 
all of the above is supported by general misunderstanding, lack of willingness to cooperate, and 
lack of actual, serious dialogue. Regardless of the numerous meetings and conferences devoted 
to world peace, economics, disarmament, climate changes and control, security, migrations... the 
participants to seem to attend such summits solely to present their own public monologue, only 
to finally conclude that they have listened to one another and continue to maintain their previous 
standpoint. On the other hand, even after the autumn (although minor, but still negative) revision 
of the IMF’s global growth forecast from 3.9% to 3.7%, the growth rate remains relatively high, 
both for year 2018 and for 2019. The effects of new customs wars, economic sanctions and political 
pressures on global trade and development have been estimated at 0.2% shift downwards, which 
should not be too disturbing if there hadn’t been for a domino effect. Any bad signal and practice of 
political protectionism is immediately manifested onto „small players“, which tend to imitate „big, 
global players“ in those worst actions. The case of 100% taxes imposed by the Pristina administration 
(Kosovo and Metohija) on imports of goods from Serbia and Bosnia and Herzegovina for purely 
political reasons, are to cause colossal damage to the local economy and citizens, with the possibility 
of causing enormous risks to security and possible conflicts that may include innocent people. 
One should bear in mind that, as a rule, the consequences of the global turbulence onto the small 
national economies cause incomparably more difficulties than they do to the large economies. The 
problem of expanding the practice of customs wars is caused not only by economic but also by 
geopolitical and military-strategic goals, as well as by the reconfiguration of global power. However, 
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that issue threatens to establish itself as a practice with the possibility of escalating into open military 
conflicts, drastically increasing the costs and risks to the economy of the entire planet. 
It took the world “without borders” more than 100 years to come to the realization that the 
administrative restriction of trade, the use of customs and other barriers, as well as the protectionism 
in general - are harmful for everyone, only to have today’s dominant behavior gradually turning 
towards isolationism and emergence of new “ borders”. Short-term “gains” from customs wars and 
new tariffs and restrictions in the short term are one thing, whereas the long-term damage to global 
growth, technological advancement, economic and socio-cultural cooperation, as well as actions 
required to save the Planet Earth - are something completely different.

BREXIT IN THEORY AND IN PRACTICE
 
Growth in the European Union is under intense pressure from Brexit, which is due to be finalized 
by March of the following year. The European Union and Great Britain, in the final phase of their 
„divorce“, seem to experience the same traumas as spouses from a bad marriage do. The United 
Kingdom is particularly troubling due to internal strategic disagreements about the method and 
goals of withdrawal from the EU. Divorce can sometimes be worse than marriage itself. There is no 
consensus in the parliament on the exit method, not even within the same parties, not to mention 
majority attitudes in Scotland or the possibility of new divisions and conflicts between Northern 
and Southern Ireland. In any case, the resignations of Ministers in the government of Theresa May 
that were loyal until just recently, show that political problems and the perception of a different 
future, without the burden of harmonizing a large community of people, create a feeling of great 
uncertainty and stress. Let alone the issues in Britain that put pressure on the value of the pound 
sterling, or a drop in large companies’ stocks, i.e. disturbances in the London Stock Exchange.  
Today’s developments and events regarding the possible increase in the costs of mutual trade (customs 
fees and custom offices and bureaus, bureaucracy, controls, paperwork and time, inspection of goods 
at the borders would be the worst possible solution for both sides, and especially for Great Britain, 
so the probability of such a rough break (core brexit) is relatively small. However, what is left to be 
done, firstly in Britain and then in the EU, is to untie all the knots of disagreement regarding the 
breakup, which will definitely lead to increased costs and slowdown in international cooperation. 
Of course, a decline is to occur as well, not only of British growth rates (which currently amount 
only to 1.5%), but also of the global preconditions for further growth and global trade. Brexit in 
practice definitely differs from the theoretical one. Economists would most certainly recognize in 
Brexit many more negative than positive effects in terms of the social well-being of the Union, and 
particularly with regards to the Great Britain, if only their opinion had been requested more.

REPOSITIONING OF BIG GLOBAL PLAYERS AND GLOBAL CLIMATE

Most of the „big players“ from the economic-political and military-strategic stage tend to disqualify 
what the other ones do. The US, China and Russia play their own games packed with mutual 
accusations, but with the intention to cause damage to the rival. At the end of the 20th and in 
the first decade of the 21st century, at the time of the general liberalization of global trade, it was 
almost impossible to assume that the time of protectionism, tariffs, and even of real trade wars 
would ever return. That is the code of conduct of the great powers of the world in the process of 
reconfiguration of global power. China is trying to infiltrate into all pores of the global technological 
and economic system, including political and military power, whereas the United States strive to 
prevent any change, apart from strengthening its own insecure position. Europe has found itself 
confused between the alliance with America, the fear of China’s increasing superiority and the 
natural necessity to normalize relations with Russia. Russia, in turn, is trying to regain the military 
and political superiority formerly held by the Soviet Union, but it is hampered by the remnant 
effects of the recession, supported by Western sanctions. Russia’s economic power is insufficient to 
enable it to successfully control a part of the world’s economic, political and technological segment. 
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However, Russia is being imposed as a new, rather ambitious player on a military-strategic plan.
Nowadays, just as before, sanctions, customs fees and export quotas are an integral part of global 
trade and politics, whereas the cooperation on the issue of climate action is hardly even mentioned. 
Who will provide for and how will the functioning of a global “green” fund be ensured in the amount 
of 100 billion USD by means of which the actually developed countries should financially support 
“green technologies” and ecologically sustainable growth in developing countries? Which ones of 
the „big players“ will expose themselves to the risk of losing the ongoing race to attract investors 
and generate jobs on the cost of carbonless energy-saving and other eco-industrial projects? There 
are currently no answers to these questions, although the United Nations, and in particular the 
European Union, do not deviate even the slightest bit from the proclaimed concept of carbonless 
green growth, circular economy and sustainable development.

THE WORLD IN THE JAWS OF POLITICAL AND ECONOMIC 
INTERVENTIONISM  

Global ecological awareness is transforming significantly, but the behavior of politicians has not 
changed even the slightest. How should they be forced to pay attention to the interests of the 
people, of the ordinary man? While Britain is undergoing a siege of the bridges by the Extinction 
Rebellion (an organized campaign by which the British want to make politicians aware of the 
need to more actively support the climate action), France shows a completely different picture. An 
ordinary man, in the outburst of dissatisfaction, is able to block all roads in France in an organized 
manner (occurred on 17 November 2018, whereas this type of public rebellion is likely to repeat 
itself) in their protest against the introduction of environmental taxes on fossil fuels, which is 
why their prices went up. The public protest brought France to its feet, whereas the action “Green 
Vests”, supported via social networks, paralyzed not only traffic, but almost the whole system in 
the country, with one casualty at the beginning of the protest, 277 injuries, whereby the French 
president Macron found himself with almost half of his party being dissatisfied with the situation. 
This certainly is not a matter of low envirnomental awareness, but it more concerns those parts 
of the French population that actually suffer due to any such reforms, being exposed to what is 
nowadays called “social injustice.”.
Nowadays, excessive interventions dominate on all grounds. The dominance of political and geo-
strategic interests over the principles of free trade and an equal international technology race is 
nearly omni-present. These two factors feed and support each other.  
Justice or injustice are the categories that are generally called upon by the materially poorer and 
generally helpless population. This is natural, as exactly such types of people (poor or at risk of 
poverty, the unemployed and the ones low income and low pensions) are struck by the global 
changes that bring the increase in inequality. The inequalities are on the rise in every single 
country of the world, despite the fact that globally, the median income of certain large nations is 
approaching the mean income of the OECD countries. The intervention, in principle, may imply 
an incentive for social inclusion in terms of equalizing the income and living a decent life, but on 
the other hand it can substantially undermine global competitiveness. There are simply too high 
expectations from the politics, with extremely few political and social innovations nowadays that 
may counteract the technological, organizational and economic innovations and risks that, as a 
rule, increase inequalities and social risks. 
It would be favourable if the Planet’s most influential people were to deeply contemplate over the 
possible consequences of actions they could instigate. 

December 2018
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SUMMARY

This paper analyzes the economic impact of the oil prices, the domestic resource gaps, and the 
fiscal and external breakeven oil prices on the oil exporting countries (OECs). Specifically, this 
paper aims to examine the empirical behaviors of the oil prices, the domestic resource gaps, and 
the fiscal and external breakeven oil prices along with their influence on the economy of Saudi 
Arabia in order to determine the oil-economic gain/loss (OEG/L) and its influences on the Saudi 
Arabia economy over the period of 2008 to 2018. This study uses exploratory research design, 
with both linear and nonlinear regression models. This paper finds the oil prices, the domestic 
resources gaps, and the fiscal and external breakeven oil prices exert significant influences on the 
economic growth in Saudi Arabia. In addition, the fiscal breakeven oil price is considerably high 
in Saudi Arabia and has a marginal OEG/L of USD 2.3582 per barrel. Moreover, it is observed 
that the oil price has an irregular and unpredictable movement behavior and co-moved with the 
domestic resource gaps in Saudi Arabia. The findings implies that the economy diversification in 
Saudi Arabia could be achieved by setting policy on improving non-oil sectors and encouraging 
private sector involvement. 
Keywords: oil prices, economic impact, domestic resource gaps, fiscal breakeven, external breakeven

INTRODUCTION 

The fiscal deficit/budget deficit is now a roaring problem in the Oil-Exporting Countries (OECs). 
The oil prices instability has many economic challenges in oil-exporting countries including Saudi 
Arabia. The fluctuations of the oil price influence certain economic indicators in Saudi Arabia. IMF 
(2017) contended that Saudi Arabia should price its oil at the USD 70 per barrel in 2018 in order 
to breakeven. The fiscal break-even oil price of Saudi Arabia in 2017 was USD 73.10 per barrel and 
projected to be USD 70 per barrel in 2018 (IFM, 2017). According to IMF (2017), the future market 
price of oil is expected to be USD 50-60 per barrel. This implies that Saudi Arabia will likely to 
price its oils at the current price levels of USD 50-60 per barrel (IFM, 2017). Now, Saudi Arabia is 
trading its oil at USD 64.17 per barrel or SAR 240.64 per barrel (IFS, 2018). Saudi Arabia is trading 
its oils at less than its fiscal breakeven oil price of USD 70 per barrel and more than the external 
breakeven oil price of USD 46 per barrel (IFS, 2018). The major implications of this breakeven cut-
off of oil-exporting countries, including Saudi Arabia, are incurring the budget deficit and the slow 
economic growth. The budget deficit and the slow economic growth are the closest indicators of 
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domestic resource gaps (Palampanga and Hasanuddin, 2017). The domestic resource gap in Saudi 
Arabia is averaged to 16.89% of the GDP in 2016 (IDB, 2017). Given these facts, this study aimed 
to analyze the domestic resource gaps, the fiscal breakeven, and the external breakeven oil price 
behaviors and their economic impacts on OECs, particularly  Saudi Arabia. Specifically, the paper 
answered three questions, namely: 
(1) How do oil prices, domestic resource gaps, fiscal breakeven oil prices, and external breakeven 
oil prices behave in Saudi Arabia for the past 10 years?
(2) How do oil prices, domestic resource gaps, fiscal breakeven oil prices, and  external breakeven 
oil prices influence the economy of Saudi Arabia? and, 
(3) What is the oil-economic gain/loss (OEG/L) of Saudi Arabia in the past 10 years?   

STATEMENT OF THE PROBLEM

One of the main challenges of the OECs, particularly Saudi Arabia, is how to efficiently transform 
its economy from oil-revenue dependency to hybrid non-revenue sources. The implementation of 
Saudi Arabia Vision 2030 is the “first attempt” of the Saudis to reduce oil-revenue associated risks. 
The persistent of the fiscal deficits is observed by some researchers in Saudi Arabia (Palampanga 
and Hasanuddin, 2017; IDB, 2017; IMF, 2017). This paper aimed to study the nature of the fiscal 
deficit in relation to the empirical behaviors of oil prices, domestic resource gaps, and fiscal and 
external breakeven oil prices as the indicators of the economic sustainability of the OECs in which, 
to the best of our knowledge, have not been studied in the existing literature. This study is necessary 
in order to strengthen the implementation, monitoring, and evaluation of Saudi Arabia Vision 
2030.

OBJECTIVES OF THE STUDY

1.	 To examine the empirical behaviors of oil prices, domestic resources gaps, and the fiscal and 
the external breakeven oil prices in Saudi Arabia.

2.	 To examine the influence of oil prices, domestic resources gaps, and the fiscal and the external 
breakeven oil prices on the Saudi Arabia economy.

3.	 To determine the oil-economic gain/loss (OEG/L) in Saudi Arabia in the past 10 years.

THE CONCEPTUAL FRAMEWORK

The basic assumption of this study is that the oil price (OP), the domestic resource gaps (ResG), the 
fiscal breakeven oil price (FBEOP), the external breakeven oil price (EBEOP) have an influence on 
the Saudi Arabia economy. From this theoretical standing, we assume higher oil prices and lower 
breakeven fiscal, higher external breakeven oil prices, and lower or minimal domestic resource 
gaps that favor the economic growth in Saudi Arabia. This can be illustrated in the figure below 
(Figure 1).
Figure 1 indicates the ways that the economy of Saudi Arabia can be affected or influenced by 
macroeconomic variables such as the oil prices, the fiscal breakeven oil prices, the external 
breakeven oil prices, and domestic resource gaps. The first route indicated by (a) in the figure, is 
aimed to measure the direct influences (linear relationships between the variables) and the second 
route indicated by (b) in the figure is aimed to measure the secondary effects of the dependent 
variables. This is the quadratic and the polynomial regression analysis that will be used to test the 
relationship between the variables in route (b).
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Figure 1 The Conceptual Framework on the Relationship between Macroeconomic Variables and 
Economic Stability Indicators

RELATED EMPIRICAL REVIEW

There are some studies addressed the impact of the oil prices in the OECs particularly in Saudi 
Arabia, as this country is leading the oil production out of the OPEC countries (Alsamara, Mrabet, 
Alafit, and Gangopadhyay, 2017, and others). Alsamara, Mrabet, Alafit, and Gangopadhyay (2017) 
used the ARDL approach to study the asymmetric effects of the oil prices on the economic growth 
in Saudi Arabia and Turkey and found a positive relationship between the oil prices and the GDP 
growth in the both Saudi Arabia and Turkey. Furthermore, Alkhathlan (2013), who studied the 
contribution of oil on the economic growth, found that oil production has a positive impact on the 
economic growth in Saudi Arabia. The finding supported Foudeh’s (2017) study, which examined 
the long run effects of oil prices on the economic growth in Saudi Arabia. Foudeh (2017) used the 
autoregressive distributed lag (ADL) model found a strong positive relationship between the oil 
price and the GDP growth rate. In general, most of the studies confirmed the positive relationship 
between the oil prices and the economic growth in Saudi Arabia (Foudeh, 2017; Ibrahim, 2013; 
Akira, 2013; Clayton, 2018; Bordoff, 2017; Haque, 2014; and others).
Ibrahim (2013) investigated the impact of the financial development and the economic growth 
in Saudi Arabia and found that the broad money growth indicates the strength of the financial 
development in the country, which is likely to boost the economy in Saudi Arabia. On the other 
hand, Akira (2013) studied the different views of the breakeven oil prices in Saudi Arabia and 
concluded that Saudi Arabia is now experiencing a high fiscal deficit, as it is running at below its 
average fiscal breakeven oil prices. The fiscal breakeven oil prices go higher in Saudi Arabia due to 
the exchange rate and the high oil production rate in the country (Akira, 2013). Clayton and Levi 
(2015) supported Akira (2013) with studies that use the fiscal breakeven oil prices in relation to 
opportunities, and found the fiscal breakeven oil prices in Saudi Arabia are kept higher and the oil 
prices dropping in Saudi Arabia and other OECs in the world forces Saudi Arabia to experience 
budget deficit. Khan (2018) recommended that Saudi Arabia reduce its breakeven oil prices to a 
target of USD 55 in 2020 by improving the non-oil revenues, as expected by Vision 2030.
Saudi Arabia is now persistently running into a large fiscal deficit (Bordoff, 2017).  The Vision 2030 
commitments will be successfully achieved by the support of the stability of oil prices (Bordoff, 
2017). The falls of oil prices in Saudi Arabia threaten the Vision 2030 as the non-oil sectors will not 
be capacitated to run in the global oil price pressures (Bordoff, 2017). Haques (2014) supported 
Bordoff (2017) and others that found the negative impact of oil prices drop for the Vision 2030.
Bchir and Pedrosa-Garcia (2014) investigated the impact of the oil prices shock in 2014 in Saudi 
Arabia and found that the oil prices drop in Saudi Arabia caused the loss of investment, economic 
growth, and job creation. The study supported Setser and Frank (2017) on the external breakeven 
oil prices in tracking the economic vulnerabilities of oil-exporting countries, citing the example 
of Saudi Arabia contending that it is no longer a country among the economies best prepared 
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to manage a prolonged period of low prices. Barajas (2011) concluded that the oil exporter 
benefits from the higher oil prices because the higher oil prices boost their economy by increasing 
investments, social spending, and public funding. It is contended that the budget deficit in Saudi 
Arabia is due to the oil dependency and oil volatility (Barajas, 2011). Naif, et al. (2015) suggested 
that Saudi Arabia should reduce or cut-off the fiscal deficit by diversifying its economy from high 
oil-revenue dependency to non-oil revenues. The volatility of oil prices in the global market threats 
the economy of the OECs (Naif, et al, 2015; Danielson, 2016).
Various researchers have addressed the issue of economic vulnerability in the OECs, mostly with 
the same conclusions. The World Bank Group (2017) study on the issue of the fiscal deficit in 
Saudi Arabia, suggested that Saudi Arabia should improve the non-oil sectors in order to fund 
the oil-dependency based fiscal deficit. Arjen, (2016) supported the findings of the World Bank 
Group (2017) and Barisitz and Breitenfellner (2017) studies, which emphasized on strengthening 
the fiscal policy in the relation of oil prices shocks in Saudi Arabia and other OECs. Bagherpour 
and Donaldson (2016) found that the high oil production capacity of Saudi Arabia-Cartel’s swing 
producer causes the oil prices to drop, and suggested that Saudi Arabia, should decide whether to 
limit the production or continue with the current level to maintain market shares.
Fahad (2017) examined the impact of the oil price crisis on the security and foreign policy in the 
Gulf cooperation Council (GCC )countries, including  Saudi Arabia, found that the high oil prices 
in the OECs foster economic growth and improve political stability and defense. The oil prices go 
high and improve the schools and infrastructure in Saudi Arabia. Fahad (2017) explained that the 
negative oil-economic gain/loss (OEG/L) increases the budget deficit and positive OEG/L boosts 
the economic growth; improve the social spending and infrastructure in the OECs, including 
Saudi Arabia. The positive OEG/L increases the public funding and military strength of the OECs, 
particularly in Saudi Arabia (Fahad, 2017). Kitous, et al. (2016) examined the impact of low oil 
prices on the oil-exporting countries, citing an example in Saudi Arabia, and concluded that the 
impact of low oil price on the GDP is strongly correlated with the import dependence. The GPD 
and government revenues closely correlated with the oil price. Fattouh and Sen (2015) concluded 
that Saudi Arabia needed to diversify its economy to cut-off the persistently fiscal deficit. They are 
supported by IMF (2017), Fahad (2017), Setser and Frank (2017), Sfakianakis (2015), Malik and 
Jha (2016), and others.
The Strategic Saudi Arabia Update (2017) explained the steady oil drops in Saudi Arabia are due 
to the high production volume by US shale and others in the world that increase the supply to 
meet the available demand - the law of the demand. This finding supports Naif, et al, (2015) and 
Danielson (2016). Abiola (2017) examined the impact of the resource gap and economic growth in 
Nigeria and found that the resource gaps hurt economic growth and associated to a budget deficit.

RESEARCH GAP

The empirical literature in Saudi Arabia is mostly focused on the oil price and its effects on the 
Saudi Arabia economy. Most studies are limited on the single economic variable: the oil price. 
Now, we are going to transform the economy of Saudi Arabia; we need to broad our econometric 
variables to include other variables that will help the decision makers in implementation, moni-
toring, and evaluation of the Saudi Arabia Vision 2030. The literature does pin down the nature of 
the fiscal deficits in Saudi Arabia in relation to the domestic resource gaps and the fiscal and ex-
ternal breakeven oil prices in Saudi Arabia. This study included more macroeconomic variables, 
which are the real GDP growth, the consumer price index, and the broad money growth, which 
have limited discussion in literature. 
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METHODOLOGY 

This study used an exploratory research design with both linear and nonlinear regression models 
(Polynomial Regression Analysis). The use of the linear and the quadratic, or polynomial, regression 
analysis offers the advantages of exploring the long–run of macroeconomic variables on economic 
stability indicators. The main data sources of this study are the World Bank Open data, the Islamic 
Development Bank Database (2017), the Saudi Arabia Monetary Agent (SAMA), the International 
Monetary Fund (IMF). The study used these sources because of their high data credibility. The 
study was done on the Saudi Arabia settings, using panel data from years 2008 to 2018.  

MODEL SPECIFICATIONS AND DATA ANALYSIS

1.	 The Route (a) Model Specification (Direct/Linear Relationship Test)
This model assumes a linear relationship between the dependent and independent variables. 
This means,   
The real GDP growth (RGDPg), the consumer price index (CPI), and the broad money growth 
(BMG) are directly influenced by the oil price (OP), the fiscal breakeven oil price (FBEOP), the 
external breakeven oil price (EBEOP), and the domestic resource gaps (ResG). The empirical 
function is:

Macroeconomic Variables (MaV) is a function of economic Stability (ES)
i.e.,       ES ( RGDPg,CPI,BMG)  = f (OP,BEFOP,BEEOP,ResG)   

2.	 The Route (b) Model Specifications (Non Linear/Long-Run Effects Test)
This model assumes a nonlinear relationship between the dependent and independent variables. 
This means,   
This is the secondary effect on the oil price (OP), the fiscal breakeven oil price (FBEOP), the exter-
nal breakeven oil price (EBEOP), and the domestic resource gaps (ResG) due to the change of the 
real GDP growth (RGDPg), the consumer price index (CPI), and the broad money growth (BMG) 
in Saudi Arabia. It is assumed that the secondary effect occurs after the primary impact of the oil 
price (OP), the fiscal breakeven oil price (FBEOP), the external breakeven oil price (EBEOP), and 
the domestic resource gaps (ResG) on the real GDP growth (RGDPg), the consumer price index 
(CPI), and the broad money growth (BMG). The relationships are now reversed as to measure the 
secondary effects of the macroeconomic variables. The empirical function is:

Economic Stability (ES) is a function of Macroeconomic Variables (MaV)
i.e.,MaV(OP,BEFOP,BEEOP,ResG)= f ( RGDPg,CPI,BMG)      

FINDINGS AND DISCUSSION

This study aims to meet three objectives, which are to examine the empirical behavior (EB) of oil 
prices, the domestic resource gaps, the fiscal breakeven oil prices, and the external breakeven oil 
prices in order to determine the influence of oil prices, the domestic resource gaps, fiscal breakeven 
oil prices, and external breakeven oil prices on the Saudi Arabia economy, and determine the oil-
economic gain/loss (OEG/L) in the Saudi Arabia economic system.

EMPIRICAL BEHAVIOR OF OIL PRICES, BREAKEVEN OIL PRICES, AND DOMESTIC 
RESOURCE GAPS IN SAUDI ARABIA

The oil prices in Saudi Arabia in March 2018 was averaged to SAR 240.64 per barrel or USD 64.17 
per barrel, and traded at less than its fiscal breakeven oil prices and above the external breakeven 
oil prices (Table 2). This means that the country has traded below the cut-off of its oil revenues and 
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has an advantage from external market pressure because it is trading above its external breakeven 
oil prices. 

Table 1 Descriptive Statistics on Some Economic Indicators in Saudi Arabia 2008-2018	
Descriptive Sta-
tistics

N Range Mean Std. Deviation Kurtosis
Statistic Statistic Statistic Statistic Statistic Std. Error

EBEOP 11 26.15 56.0682 8.08772 .474 1.279
FBEOP 11 68.14 77.0080 17.07086 2.701 1.279
OP(SAR/b) 11 288.90 2.9640E2 107.96904 -1.929 1.279
OP (USD/b) 11 80.45 78.7300 29.25990 -1.857 1.279
CPI 11 32.00 1.0745E2 9.74755 -.487 1.279
RGDPg 11 12.40 3.3718 3.43551 .484 1.279
BMG 9 17.41 9.7011 5.96906 -1.082 1.400
ResG 8 33.10 16.8875 11.06093 1.115 1.481
Valid N (listwise) 8

Source: Analyzed Data from Islamic Development Bank (2018) and IMF (2017).

Table 1 explains the descriptive statistics data on some economic indicators in Saudi Arabia, 
sampled from 2008 to 2018. The table portrays the statistical measures that measure the central 
tendency and dispersion/variation of the data. These statistical measures are mean, standard 
deviation, range, and Kurtosis. 

Table 2 Tabulated Summary of the Some Economic Indicator in Saudi Arabia
YEAR BEEOP BEFOP OP(S-

RA/b)
OP(US-
D/b)

CPI RGDPg BMG ResG

2008 50.4717 37.6114 381.9 101.84 90.4 6.3 17.96 28.1
2009 53.7992 73.6426 174.94 46.65 94.9 -2.1 10.81 9.3
2010 52.6264 69.4678 297.38 79.3 100 4.8 5.17 16.6
2011 52.8646 78.1460 407.44 108.65 105.8 10.3 13.26 26.6
2012 55.3259 77.8540 441.71 117.79 108.9 5.4 16.49 25.1
2013 59.3376 88.9175 384.45 102.52 112.7 2.7 8.35 21.2
2014 72.1502 105.7479 390.15 104.04 115.7 3.7 11.82 13.2
2015 68.7595 92.8943 198.11 52.83 118.2 4.1 2.9 -5
2016 57.2155 79.7065 152.81 37.34 122.4 1.7 0.55        ?
2017 48.2 73.1 190.88 50.9 104.9 0.1  ?        ?
2018 46 70 240.64 64.17 108.1 0.09  ?        ?

Source: (Islamic Development Bank, 2018; IMF, 2017, World Bank Open Data)

Table 2 explains the summary of the data collected from the years 2008 to 2018 in Saudi Arabia. 
The table summarized the data values of some macroeconomic variables/indicators in a country.

EMPIRICAL BEHAVIOR OF THE OIL PRICE IN SAUDI ARABIA

The oil price in Saudi Arabia is averaged at SAR 296.40 per barrel, or USD 78.73 per barrel, for 
more than 10 years. The difference between the maximum price and the minimum price attained 
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level is SAR 288.90 or USD 80.45 over the 10 years. This means that there is a high disparity of the 
data on the oil prices over the 10 years in Saudi Arabia (Figure 1 and 2).  In March 2018 the price 
of oil was averaged to USD 64.17 per barrel (SAR 240.64), which means it traded at below the 
estimated fiscal breakeven oil price of USD 70 per barrel. On the other hand, the country trades its 
oil above the estimated external breakeven oil price of USD 46 per barrel. Saudi Arabia has a great 
advantage on the global oil market as it is trading above its external breakeven oil price.
In studying the time effects of oil prices (trend analysis), we reveal that the oil prices in Saudi Arabia, 
are substantially decreasing. This means the oil prices are now rarely increasing. For example, over 
the ten years studied (2008 to 2018), on July 2008 the oil price was at the highest level of USD 132.83 
per barrel, in December 2008 it decreased to USD 41.34 per barrel, it continued to rise steadily until 
it reached USD 108.71 in May 2011   The oil price was stable for almost 5 years, from 2011 to 2014, 
and started to drop from USD 105.71 per barrel in May 2014 to USD 47.11 per barrel in January 
2015. Furthermore, oil prices dropped to USD 31.03 per barrel in February 2016, USD 66.23 per 
barrel in February 2018, and to USD 64.17 per barrel in March 2018 (Figure 2). The lesson learned 
from these numbers is the evidence of the oil price instability behavior in Saudi Arabia. There is 
a shorter period of oil prices rising in comparison to the period of oil prices drop. The oil price 
dropping period is higher than the oil price raising period. The oil price in Saudi Arabia is slightly 
unstable and unpredictable. This study evidenced Saudi Arabia has hardly had time to recover from 
the oil prices drop.

Figure 2 The Oil Prices - Monthly Trend Analysis in Saudi Arabia, 2008-2018

Source: Mundi Index (2018) and World Bank Open Data (2018)

Figure 2 describes the trend analysis of oil prices in Saudi Arabia from years 2008 to 2018. The 
figure evidenced the unpredictable behavior of oil prices as indicated by the non-uniform changes/
patterns over 10 years.
Furthermore, the investigation was done on oil price behavior in Saudi Arabia settings by examining 
the oil price changes in a percentage (oil price variations). As the oil prices evidenced to change 
irregularly the maximum change (dropping) evidenced in the past 10 years is -27.06 percent in 
October 2008 and the maximum change (increasing) is 20.34 percent in March 2016 (Figure 3).
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Figure 2 The Oil Price Changes – Monthly Variation Analysis in the Saudi Arabia, 2008-2018

Source: Analyzed data from Mundi Index (2018) and World Bank Open Data (2018)

Figure 2 describes the oil price changes or the variation in percentages over 10 years in Saudi 
Arabia. The figure profiles the irregular changes/variation percentages of the oil prices in Saudi 
Arabia. The lesson learned is that the irregularity and unpredictability behavior of oil prices. This 
means that the oil price does not depend on a single factor or variable, it depends on some others 
macroeconomic factors.

OIL PRICES AND THE FISCAL AND EXTERNAL BREAKEVEN OIL PRICES IN SAUDI 
ARABIA

The fiscal breakeven oil price (FBEOP) and the external breakeven oil price (EBEOP) are very 
important indicators of the economic vulnerability in oil exporting countries (OECs). The FBEOP 
is the minimum price per barrel that a country will set to meet its spending with zero balance, while 
the external breakeven oil price is the minimum price/cost that covers the import bills. The EBEOP 
measures the comparative advantages in the global oil market. The oil price, the FBEOP, and EBEOP 
in Saudi Arabia is averaged to USD 78.73, USD 77.01, and USD 56.07 per barrel respectively. This 
means that the oil price is always above the EBEOP and mostly below the FBEOP. The FBEOP and 
EBEOP variations over the 10 years are indicated with the range of USD 68.14 and USD 26.15 per 
barrel respectively. This implies the higher dispersion of the FBEOP and EBEOP over the 10 years 
in Saudi Arabia.
There is a great relationship between the oil prices, fiscal, and external breakeven oil prices. The oil 
prices below the FBEOP should result in the budget deficit for the OECs. The higher the difference 
between the oil price and the FBEOP implies a higher budget deficit in a country. Empirically, this 
study found Saudi Arabia is trading its oil below the FBEOP. If this continues Saudi Arabia will cut 
the government spending resulting in the budget deficit otherwise increasing the non-oil revenues 
(Figure 3). Saudi Arabia has been exporting its oil at the price higher than its EBEOP, which means 
it has a higher ability to covers its import bills and less price shock from the global oil market.  
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Figure 3 The trend analysis of oil price, fiscal, and external breakeven oil price in Saudi Arabia,  
2008-2018

Source: Analyzed Data from Islamic Development Bank (2018) and IMF (2017).

Figure 3 explains the trend of the oil prices, fiscal, and external breakeven oil prices over 10 years 
in Saudi Arabia. The figure indicates the approximately parallel effects/trends of the fiscal and the 
external breakeven oil prices over the 10 years. This implies that both the fiscal and the external 
breakeven oil prices share the same influential factors (characters) as they have co-movements. 
However, the oil price does not relate or depend on both the FBEOP and EBEOP. The study 
evidenced that in 2014 Saudi Arabia traded its oil at the fiscal breakeven oil price of USD 104.04 
per barrel. In 2009 the oil price was USD 46.65 per barrel, which is traded below the FBEOP 
(73.64) and EBEOP (53.80). This means Saudi Arabia was likely to be shocked by both the budget 
deficit and the global market oil price in 2014. Since 2014 Saudi Arabia is trading its oils below the 
FBEOP, which implies that the country compensates its budget deficit through non-oil revenues. 
The strategic effort of reducing the total oil economy dependency to a mixed economy system has 
been implemented through the Vision 2030. Saudi Arabia has the minimal pressure from the global 
oil market prices as it is mostly traded its oil at above the EBEOP since 2009 to 2015, even shocked 
in 2016, but continues to improve in 2017 and 2018.

THE EMPIRICAL BEHAVIOR OF THE DOMESTIC RESOURCE GAPS IN SAUDI 
ARABIA

The domestic resource gap is represented by the analyzed deficit/surplus of the current or potential 
resources available in a country and the resources required to meet the forecasted plans. It is simply 
the difference between the current resources of a nation and the forecasted resources to meet the 
future plans. Over the 8 years the domestic resource gaps in Saudi Arabia is averaged to 16.89% of 
the GDP, with a range of 33.10%. In 2015 the domestic resource gap dropped to -5.0% of the GDP. 
This indicates the budget deficit that highly linked to the drops of oil prices. The determination of 
the domestic resource gaps in the OECs is very important because the countries highly depend on 
a single resource: the oil reserves are more vulnerable than the undesirable domestic resource gaps. 
The domestic resource gap was analyzed by this study and found that it has a parallel effect to the 
oil price and a negative relationship to the FBEOP and EBEOP (Figure 4).
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Figure 4  The Co-Movement Analysis of Oil Price, FBEOP, EBEOP, and Domestic Resource Gaps
in Saudi Arabia, 2008-2018

Source: Analyzed Data from Islamic Development Bank (2018) and IMF (2017).

Figure 4 describes the co-movements of the oil prices, the domestic resource gap, and the fiscal, 
and the external breakeven oil prices in Saudi Arabia from the years 2008 to 2018. This empirical 
study evidenced the co-movement/parallel effect of the domestic resource gaps and oil prices, and 
negative or diverging movements with the FBEOP and EBEOP over the 10 years. 

This study observed the dropping of oil prices in the year 2008 from USD 101.84 per barrel to USD 
46.65 per barrel in 2009. This drop caused the significant changes/drops of the domestic resource 
gap from 28.1% of the GDP to 9.3% of the GDP in 2009. Furthermore, in 2010 the oil prices raised 
to USD 79.30 per barrel. This rise in oil price causes the increases/raise of the domestic resource 
gap from 9.3% in 2009 to 16.6% of the GDP in 2010. The lesson learned from these empirical facts 
of the co-movement behavior of the oil prices and the domestic resource gap is that Saudi Arabia 
is highly dependent on the oil revenues. Note that the FBEOP and EBEOP have a co-movement 
as they share the same influential economic factors. Thus, the effect or behavior of the domestic 
resource gap should be the same as the behavior of the oil prices in Saudi Arabia, i.e. the negative 
or divergence movement. For example, the rising of the FBEOP in 2008 from USD 37.61 per barrel 
to USD 73.64 per barrel in 2009 caused the drop of the domestic resource gap from 28.1% of GDP 
to 9.3% of the GDP, and the same in the next years as indicated in Figure 4.
4.1.2 The Influences of Oil Prices on the Economy of Saudi Arabia
This paper examined the influence of oil prices on the economy of Saudi Arabia. The economic 
indicators selected by this study are the real GDP growth, the consumer price index, and the broad 
money growth. The reason to use these selected economic indicators in Saudi Arabia is due to their 
high impact on the oil price settings in the past records.

OIL PRICES AND ECONOMIC GROWTH IN SAUDI ARABIA

The oil price examination was done closely to understand its influences on the economic growth. The 
real GDP growth was regressed to the oil price in USD per barrel. The linear model was determined 
at 50.2% with a coefficient value of 0.083, at the significant level of 95% of the confidence level that 
the coefficient value is not equal to zero (Table 3).
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Table 3 The Regression Models of Real GDP Growth and Oil Price in Saudi Arabia

Source: Analyzed data from World Bank Open Data (2018), IMF (2017) and IsDB (2017)

Table 3 describes the regression model of the real GDP growth and the oil price in Saudi Arabia. 
The table portrays the positive relationship between the oil price and the economic growth in 
Saudi Arabia. This means that the increases in oil price in a country simulates/fosters the economic 
growth. 

OIL PRICES AND THE INFLATION IN SAUDI ARABIA

This study used the consumer price index and the broad money growth to describe the inflation 
and its likelihood. The consumer’s price index and the broad money growth were examined in 
relation to their effects on the oil price in Saudi Arabia. The study evidenced the negative linear 
relationship between the consumer price index and the oil price, but it is statistically insignificant 
(Table 4).

Table 4 The Regression Models of Consumer Price Index and Oil Price in the Saudi Arabia

Source: Analyzed data from World Bank Open Data (2018), IMF (2017) and IsDB (2017)

Table 4 explains a regression model for the consumer price and the oil price in Saudi Arabia.  The 
negative relationship between the consumer price index implies that the consumer price index 
(inflation) reduces as the oil prices increase. We learned that as the oil prices increase they shift 
up the real GDP growth (economic growth) as the results reduce the inflation in a country. This 
evidenced by this study (Table 3 & 4). 

OIL PRICES AND THE CREDIT ABILITY AND EFFECTIVENESS OF THE FINANCIAL 
INSTITUTION TO SERVE THE PUBLIC IN SAUDI ARABIA

The determination of the level of the money supply in a country has an economic and financial 
importance on the sustainable economic growth and inclusive development. The excessive money 
supply in the economy is bad as is the less money supply in the economy. The optimal supply 
is required for a balanced economy. The broad money growth is the most used by the Central 
Banks to predict or forecast the inflation in a country. In this study, we go further to examine the 
credibility and the effectiveness of the financial institution to serve in the public. This study found 
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that there is a positive linear relationship between the oil prices and the credibility and effectiveness 
of the financial institutions to serve the public (Table 5). This means that the broad money growth 
facilitates the good condition for the financial institutions to offer the effective credit services to the 
public in Saudi Arabia.

Table 5 The Regression Models of Broad Money Growth and Oil Price in Saudi Arabia

Source: Analyzed data from World Bank Open Data (2018), IMF (2017) and IsDB (2017)

Table 5 explains the regression models for the broad money growth and the oil price in Saudi 
Arabia. The linear model determined at 57.6% and it is significant at the 5% level of significance. 
The linear model describes the positive relationship between the broad money growth and the 
oil price, with the coefficient value of 0.149. This means the broad money growth increases the 
ability and effectiveness of the financial institutions to serve the public. But this favor does not go 
further in a longer period of time; the quadratic models evidenced the negative impact and, for a 
long-term, the broad money growth is undesirable. The positive linear relationship between the 
broad money growth and the oil price is for a short-term period. From this study, we confirm the 
theoretical ground that the money supply should not be excessive and less in the economy. The 
graphical representation of the regression models is displayed in Figure 5.

Figure 5  The Graphical Representation of the Relationship between Broad Money Growth and Oil 
Price in the Saudi Arabia

Source: Analyzed data from World Bank Open Data (2018), IMF (2017) and IsDB (2017)
Figure 5 explains the graphical representation of the oil price and the broad money growth in Saudi 
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Arabia. The graph indicates the positive relationship between the oil price and the broad money 
growth in the short term (linear relationship) and negative relations in the long term (quadratic 
equation).

THE OIL-ECONOMIC GAIN/LOSS (OEG/L) OF SAUDI ARABIA

The oil economic gain/loss (OEG/L) is the financial difference between the oil price and the fiscal 
breakeven oil price. This value indicates the ability of the OECs to meet their spending due to the 
oil revenues. The positive values indicate the ability of the OECs to meet their spending through 
the oil revenues. The negative value indicates the budget deficit of the OECs. The OEG/L is a good 
indicator or tool to measure the economic vulnerability of the OECs.  
This study found that the Saudi Arabia OEG/L is averaged to USD 2.3582 per barrel (Table 6). The 
minimum value of the OEG/L is USD –42.37 per barrel (negative means losing) and the maximum 
values over the 10 years is USD 71.23 per barrel. The lesson learned from this empirical observation 
is that Saudi Arabia, on average, is still gaining USD 2.3582 per barrel or, in other words, this value 
is the country oil trading profit per barrel. This gain of USD 2.3582 is due to the historical gains 
because now Saudi Arabia is trading its oils below the country-profit margin (Figure 6). 

Table 6 The Descriptive Statistics on the OEG/L in Saudi Arabia for 2008-2018

Source: IFM (2017) and IsDB (2018)

Table 6 displays the statistical measures of the OEG/L data both for the central measure of tendency 
(mean) and the dispersion measures (minimum, maximum, and standard deviation). The statistics 
portray the range of 113.6 of OEG/L from -42.32 to 71.23 and the mean standard error of 10.65, 
with a standard deviation of 35.32. This implies the data has the marginal statistical noise. 

Figure 6  The Time Series Analysis of the OEG/L in Saudi Arabia for 2008-2018

Source: Analyzed data from World Bank Open Data (2018), IMF (2017) and IsDB (2017)
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Figure 6 explains the time series analysis of the OEG/L in Saudi Arabia for more than 10 years. 
The figure evidences the acute drop of the OEG/L – the loss of OEG in 2009. It dropped from USD 
71.23 in 2008 to USD -26.99 in 2009 and continued to drop from 2012 to 2015. Since 2016, Saudi 
Arabia is slowly recovering its OEG/L. Saudi Arabia from 2014 is trading its oil below its marginal 
country-oil profit. 

THE IMPACT OF THE OEG/L ON THE ECONOMY OF SAUDI ARABIA

This study examined the OEG/L influences on some economic indicators in Saudi Arabia. The 
selected economic indicators are the domestic resource gap, the consumer price index, the real 
GDP growth, and the broad money growth. The linear regression model used to establish the 
impact of the OEG/L on the selected economic indicators. The model is explained at 95.2% and the 
standard error of the estimate is 16.86, with a Sig. F change of 0.068. This means the model is well 
determined with the data fits (Table 7).    

Table 7 The Regression Model of the OEG/L and the Selected Economic Indicators in Saudi Arabia 

Table 7 explains the summary of the regression model of the OEG/L and the selected economic 
indicators in Saudi Arabia. The model shows the standard error of the estimate to be 16.86; this 
indicates the less statistical noise in the model.

Table 8 The Regression Model Coefficients of the OEG/L and Selected Economic Indicators in 
Saudi Arabia 

Source: Analyzed data from World Bank Open Data (2018), IMF (2017) and IsDB (2017)

Table 8 explains the coefficients of the regression model of the OEG/L and the selected economic 
indicators. The coefficients models are not statistically significant. Empirically, this study evidences 
that the OEG/L is negatively related to the inflation in the country and has a positive influence 
on the economic growth, credibility, and the effectiveness of the financial institutions to serve the 
public and the budget deficit. This means, the higher OEG/L is likely to reduce the inflation in Saudi 
Arabia and, on the other hand, the higher OEG/L increases the credibility and the operational 
effectiveness of the financial institutions, fostering an economic growth in Saudi Arabia.
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DISCUSSION 

In the reflection of the literature reviewed and the findings of this study, other studies also provide 
support. This study found the positive influences of the oil price on the economy of Saudi Arabia. 
This finding is supported by some studies done in Saudi Arabia (Alsamara, Mrabet, Alafit, and 
Gangopadhyay, 2017; Alkhthlan, 2013; Foudeh, 2017; Ibrahim, 2013; Akira, 2013; and others). 
This study also confirms that the oil price dropping in the OECs, including Saudi Arabia, threatens 
their fiscal plans. This means that the Vision 2030 is challenged by the persistent oil price dropping 
(Clayton and Levi, 2015; Haque, 2014; Bchir and Pedrosa-Garcia, 2014; and others). In examining 
the influence of the oil prices on the economy of Saudi Arabia, this study supports Clayton and Levi 
(2015) and Haque (2014) studies. This study evidenced the predictability behavior of the oil prices 
and the co-movement with its fiscal breakeven oil prices: the fiscal breakeven oil price has a positive 
influence on the economic growth in Saudi Arabia.  
This study examined the empirical behavior of the oil price in Saudi Arabia, found the irregularity 
and unpredictability of the oil price behavior over 10 years, and discovered a co-movement with 
the breakeven (fiscal and external). The oil prices are averaged to USD 78.73 per barrel and this 
study confirmed that the oil price in Saudi Arabia does not wholly and totally depend on a single 
economic or financial factor. These findings are supported by the studies of Malik and Jha (2016), 
Sfakianakis (2015), Fattouh and Sen (2015), and Fahad (2017) who found the oil price is tied to the 
demand theory and, on the other side, the exchange rates influence the oil price in Saudi Arabia.
The fiscal and external breakeven oil prices are averaged to USD 77.01 per barrel and USD 56.07 
per barrel respectively. This study evidenced the co-movement between the fiscal and external 
breakeven oil prices in Saudi Arabia. The study reveals that Saudi Arabia had run the fiscal deficit 
due to the high dependence on the oil–revenues while price its oil is below the fiscal breakeven 
oil prices. Saudi Arabia experienced less pressure on the global oil prices as it is trading its oil 
at a higher price than its external breakeven oil prices. Some of the recommendations done by 
various researchers to Saudi Arabia include the diversification of its economy to non-oil revenues, 
as proposed by its Vision 2030 - the Saudi Arabia Vision 2030, which is aimed to reduce the oil 
dependency on the economic running (Malik and Jha, 2016;  Sfakianakis, 2015;  Fattouh and Sen, 
2015). Also, this is one of the main recommendations of this paper.
This study examined the domestic resource gaps and found the decreasing of domestic resource 
gaps (from positive to negative). The domestic resource gap measures the national resource access 
to meet the future plans. In Saudi Arabia, the study found the domestic resource gap decreasing 
and averaged at 16.8875% of the GDP. It is observed that the domestic resource gap has parallel 
effects/movements with the oil price and the diverging (negation) behavior to both the fiscal and 
external breakeven oil prices. The domestic resource gap is found to have an impact on the fiscal 
budget in Saudi Arabia and related to the economic growth and the oil prices. The higher oil price 
reduces the domestic resource gaps and vice versa. This finding supported Abiola’s (2017) study on 
the impact of the domestic economy in Nigeria.
 This study confirmed the negative relationship between oil prices and the inflation in Saudi Arabia, 
that is, the consumer prices index increases when the oil price dropped and vice versa. This implies 
that the consumer price index (inflation) will be reduced if the oil price increases and boosts the 
oil and non-oil sector production and strengthening the economic growth. The dropping of the oil 
price results on the government budget deficit and reduction or cut-off of some social spending 
and subsidies.  
It is evidenced that the broad money growth in Saudi Arabia has a positive impact in the short-
term and a negative impact in the long run. This implies that the money supply will be limited 
to a certain level that will offer the optimal level for economic growth. The high speed of the 
broad money growth is likely to cause inflation and economic hurt. The findings in this study are 
supported by Malik and Jha (2016), Sfakianakis (2015), Kitous, et al. (2016), and others studies. 
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The oil-economic gain/loss (OEG/L) seemed to be a good indicator of the economic vulnerability 
of the OECs. The OEG/L is averaged to USD 2.3582 per barrel in Saudi Arabia. The OEG/L is the 
country profit margin that is required by a country to offset the budget deficit. This study evidenced 
the OEG/L has a negative impact on the inflation in Saudi Arabia. This means that the higher price 
variation from the fiscal breakeven oil price is likely to reduce the inflation in a country. This is true 
because the higher positive variation of the OEG/L offers the financial, economic, and political 
stability in Saudi Arabia. The positive OEG/L boosts both the oil and non-oil sector and increases 
the production and productivity while reducing the domestic resource gaps.

CONCLUSION AND POLICY IMPLICATION

This study was aimed to specifically meet three objectives; to examine the empirical behavior of 
the oil prices, the domestic resource gaps, and the breakeven oil prices; to examine the oil price 
influences on the Saudi Arabia economy, and; to determine the oil-economic gain/loss (OEG/L) 
and its influences on the economy of Saudi Arabia. In conclusion, the economy of Saudi Arabia 
is now challenged with a fiscal deficit due to persistent oil dropping in the global oil market. The 
country experiences negative domestic resources due to the oil prices dropping. The fiscal breakeven 
oil price is still higher in Saudi Arabia and has marginal OEG/L of USD 2.3582 per barrel. It is 
observed that the oil price has an irregular and unpredictable movement behavior, along with co-
movements with the domestic resource gaps in Saudi Arabia. The paper has a policy implication 
on the economy diversification by setting policy priority on improving the non-oil sectors and 
encouraging private sector involvement. 
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SUMMARY

Numerous theoretical and empiric studies investigate the correlation between education and 
human capital and economic development. Full affirmation of knowledge and the role of education 
in stimulating economic growth were provided by endogenous theory. The subject of this paper is 
to analyse the correlation between education and educational system and the economic growth of 
the Western Balkans countries (WB). The hypothesis of this work says that: education and educa
tional system in the WB affect the growth of GDP per capita. A better education system stimulates 
and accelerates the economic growth and development. The aim of this research is to prove that 
an optimal education system stimulates the growth and development in each observed national 
economy. In this paper, the results of the correlation analysis indicate high compliance of higher 
education with GDP per capita i.e. higher education population is particularly important for the 
level of development whereas there is a highly compliant but inverse relation of the population with 
informal level of education and economic development in the WB countries. 
Keywords: Education, educational structure, economic growth, development, the Western Balkans
 
INTRODUCTION 

Significance of education and human capital for economic growth is being addressed by relevant 
researchers throughout the world. That is why the level of education can be considered as an 
important factor of development in each economy. The full significance of knowledge and the role 
of education in stimulating economic growth have been explained by endogenous theory. Although 
the very idea of endogenous growth existed before, endogenous growth as a widely accepted the
oretical concept dates back from the middle of 80s of the last century. Foundations of a modern 
endogenous theory of growth can be found in papers of many relevant researchers. This year Nobel 
Prize winner in economy (2018), Paul Romer, is just another confirmation of the significance of 
education, knowledge and technological development in the economic growth, for Romer is con
sidered to be one of the founders of endogenous theory. Except Romer (1986, 1990), an important 
contribution to development of this theory was provided by his mentor Robert Lucas (1988), as 
well as by Grossman and Helpman (1991), Aghion and Howitt (1992) and many other researchers. 
The new theory or the theory of endogenous growth has offered somewhat different explanations 
for economic growth than those offered by the neo-classical theory. Technological development 
in Solow-Swan model (Solow, 1956; Swan, 1956), is exogenously given (neo-classical model), 
therefore this key factor that determines the growth rate by the model has not been explained at all. 

JEL: F00, O52, I25, O40



28

Such a situation has initiated many researchers to try “to make endogenous” and/or to explicitly 
model the technological development as a result of economic and other processes. When it comes 
to empiric investigations, there are many papers explaining the impact of education and knowledge 
on economic growth. So, Abhijeet and Islamia (2010) seek to explain the correlation between the 
level of education and economic growth by using data for India for the period 1951-2009. Results 
of their investigation indicate a strong two-way correlation between these two variables.
Acosta-Ormachea and Morozumi (2013) have tested the impact of change in the structure of 
public expenditures on economic growth. Their results indicate how difficult it is in general to find 
statistically significant correlation between a change of public expenditure structure and economic 
growth. They have even reached a conclusion which says that when the structure is changed in 
favour of allocation for education, the impact on economic growth is more significant. Trpeski and 
Cvetanoska (2016) analyzed recent trends of labour productivity and economic growth in post-
crisis period in comparison with the trends in precrisis and crisis periods in Macedonia, Serbia, 
Montenegro and Albania. The results of their research show that the relation between the labour 
productivity and economic growth over the three periods is not a constant or stable. Since the global 
financial crisis broke, labour productivity across the region growth has fallen, often subtracting 
from growth. Deniz et al. (2011), seek to explain the correlation between education and economic 
growth on the basis of data for Turkey in the period 1973-2009. While they tend to measure indirect 
effect (i.e. impact of salary on social status), direct effects of investment in education were easily 
identified – better educated employees were more efficient and productive. Barro (2001) conducted 
a research on a sample of 100 countries in the period of 1965-1995. He came to the conclusion 
that economic growth is in positive correlation with initial levels of average education of adult 
males. In contrast, economic growth is not significantly correlated with education of females at 
middle and higher levels of education. Also, he concluded that higher educated women were not 
well distributed in the labour market in many countries hence they do not contribute to economic 
growth. This paper shall analyse the level of education as well as the correlation between educa
tion and the level and dynamic of economic development in the Western Balkans countries. The 
concept of the Western Balkans emerged in the new phase of accession of the Balkans countries 
that are not EU members. As generally accepted geographical framework, it is ever more present in 
economic investigations. One of the authors investigating various economies and social aspects of 
the development of the Balkans is Bartlet (2008). According to him, the Western Balkans comprises 
former Yugoslav countries without Slovenia, but including Albania. Western Balkans Countries 
(WWC)   have implemented deep economic reforms and went through the most difficult transition 
phases. Before the economic crisis (2008/2009), they achieved significantly higher rates of growth 
than nowadays.  
However, post-crisis period is followed by low growth rates, in certain years even negative. Generally, 
the transition process was not followed by higher economic development rates. With a low starting 
point, most of these countries lagging behind of Europe by GDP per capita. Therefore the issues 
related to development have become crucial for economic and overall wellbeing in those countries. 
GDP growth rates are still the main drag preventing these countries from entering the “developed 
circle“. Hence the great interest of researchers for quantification of developmental factors in order 
to recognise their roles and significance for growth and development, employment, living standard 
and wellbeing is not surprising. The basic hypothesis in this paper is that education and educatio
nal system affect GDP growth. A better educational system stimulates and accelerates the economic 
growth and development. This hypothesis is closely related to the research problem, which goes 
to evaluation of its quantity, quality and structure. The aim of the research (primary aim) is to 
prove that an optimal educational system stimulates the growth and development in each national 
economy. This work were used descriptive and correlation analysis which results were automatic 
calculated in Excel graphs (square root of R2-determination coefficient in the graph). 
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ANALYSIS OF EDUCATION STRUCTURE

According to many economists, education has a great role at the level of social-economic 
development. The level of education is observed through education structure and/or the number 
of people with higher education, secondary education and the number of people with no formal 
education, i.e. with completed primary school. Trends and changes in the education structure 
are both in direct and indirect relation with other social-economic movements of each national 
economy.
The following text shall provide an analysis of trends of education structure of the working age 
population in the Western Balkans countries over the period 2005-2014, which shall be the basis for 
evaluation of the correlation with the economic growth and development in the following chapters. 
The next table presents an overview of educational structure of the working-age population in all 
the six Western Balkans countries, as the level of education in percentage participation of the wo
rking-age population of each level of education in the total number of working-age population 
in the Western Balkans. It can be easily noticed in the analysis of the table that the middle level 
education is most represented in all countries, with slight growth, observed absolutely and relatively 
throughout the observed period. It is also seen in the table that participation of the working-age 
population with primary education decreases while the population with higher education is incr
easing. Without analysing detailed social-demographic characteristics of the region, the above 
stated indicators of education structure show an increase in the level of human capital through the 
increase of higher level educated population in the total number of working-age population and 
decrease of population with primary education.

Table 1 Educational structure of  the working age population in the Western Balkans
School 

year
Albania BiH Croatia Macedonia

primary secondary higher primary secondary higher primary secondary higher primary secondary higher

2005. 58% 36% 6% 50% 44% 6% 22% 61% 17% 45% 44% 20%
2006. 57% 35% 8% 49% 45% 6% 22% 61% 17% 45% 44% 20%
2007. 56% 35% 9% 48% 46% 6% 21% 61% 17% 45% 44% 20%
2008. 56% 34% 9% 47% 46% 7% 23% 60% 17% 45% 44% 20%
2009. 55% 35% 10% 45% 48% 7% 21% 61% 18% 43% 45% 22%
2010. 56% 35% 10% 43% 49% 8% 20% 62% 18% 42% 45% 23%
2011. 55% 35% 11% 43% 48% 9% 21% 62% 17% 40% 45% 25%
2012. 56% 34% 10% 43% 49% 9% 19% 62% 19% 39% 45% 26%
2013. 55% 34% 11% 42% 49% 10% 17% 61% 22% 38% 47% 24%
2014. 54% 35% 12% 41% 49% 10% 14% 65% 21% 38% 47% 25%

School 
year Montenegro Serbia The Western Balkans 

average Variation coefficient

2005. 33% 54% 13% 37% 50% 13% 39% 49% 17% 26% 14% 38%
2006. 33% 54% 13% 37% 50% 12% 39% 49% 17% 26% 14% 35%
2007. 30% 56% 13% 36% 50% 14% 38% 50% 17% 26% 15% 31%
2008. 31% 57% 13% 36% 50% 14% 38% 50% 17% 25% 15% 31%
2009. 30% 57% 13% 36% 50% 14% 37% 50% 18% 26% 15% 33%
2010. 28% 59% 14% 35% 50% 15% 36% 51% 18% 28% 15% 31%
2011. 28% 57% 15% 35% 50% 15% 36% 51% 17% 27% 15% 32%
2012. 27% 57% 16% 34% 50% 16% 35% 51% 19% 29% 15% 32%
2013. 26% 56% 18% 33% 50% 17% 34% 50% 22% 30% 14% 28%
2014. 26% 55% 19% 30% 52% 18% 32% 52% 21% 34% 15% 27%

Source: National institutes of statistics in the Western Balkans countries, 2005-2014.
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At the level of the WB Region, the university educated people made one sixth (16%) of the working-
age workforce in 2014. Working-age population with completed secondary vocational education 
had more than one half of the share (52%) in education structure of the Western Balkans countries. 
Population above 15 years of age and without completed formal and vocational education made 
32% in education structure of the Western Balkans countries. According to data from the national 
institutes of statistics, Serbia had the most favourable educational structure, with highest share of 
university educated population in absolute values (1.054.800 working-age population in 2014). 
If relative participation in education structure is observed, Macedonia had most people with 
university education with 25% in 2014. Then follow Croatia with 21%, Montenegro 19%, Serbia 
18%. Albania is at the penultimate place in this group of countries with 12% of university educated 
population. Bosnia and Herzegovina has the least number of university educated people in the 
total number of working-age population, with 10% in 2014. The order of countries by the number 
of working-age population with completed primary education is very similar to the above stated, 
but with inversely proportional values of shares. Thus the least share of people without any formal 
education in 2014 was recorded in Croatia (14%), Montenegro (26%), Serbia (30%), Macedonia 
(38%). The highest share of working-age people without formal vocational education in 2014 was 
recorded in Albania (54%) and in Bosnia and Herzegovina (41%).

ANALYSIS OF IMPACT OF EDUCATION ON ECONOMIC GROWTH AND 
DEVELOPMENT IN THE WESTERN BALKANS COUNTRIES

The level of regional variations (variation coefficient) according to the level of education is 
significantly different for individual levels of education in the Western Balkans countries. As 
expected, the differences are more significant with participation of people with completed primary 
education (34%), then with people with university education (variation coefficient 27%). These two 
groups in the education structure have lower individual participation in the total number of the 
working-age population. On the other hand, the lowest variability was recorded with people who 
completed secondary school (15%). In graphs 1, 2 and 3, the correlation between the level of GDP 
per capita and the level of education is evaluated. Thereby, each graph evaluates the correlation with 
one of the three education categories: share of working-age people with completed primary and 
secondary school and the share of university educated people in the total number of working-age 
population.

Graph 1 GDP per capita (EUR) and educational level of working-age population

Source: National institutes of statistics in the Western Balkans countries, 2005-2014.
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Results of the correlation analysis indicate that the correlation coefficient between Gross domestic 
product per capita in 2005-2014 and share of university educated population amounts to 0,90 (square 
root of R2-determination coefficient in the graph no. 1), and secondary educated 0,89369 (square 
root of R2-determination coefficient in the graph no. 2). Therefore, when it comes to secondary 
and university educated people, the results confirmed strong positive compliance between levels of 
education and level of development over the ten-year period. Results have shown that in the case of 
GDP per capita, the correlation between the shares of university educated people is slightly higher 
than the one between the participation of secondary educated people and GDP, but particular 
importance of higher education for the level of development is emphasised. 

Graph 2 GDP per capita (EUR) and educational level of the working-age population

Source: National institutes of statistics in the Western Balkans countries, 2005-2014.

Correlation analysis of participation of working-age population with no formal vocational education 
and Gross national product per capita of -0,9315  (square root of R2-determination coefficient in 
graph no. 3) shows a strong correlation between these two variables, but preceded by a minus sign. 
This means that the decrease in the share of working-age participation without formal vocational 
education (with completed primary school or less than that) has positive effect to the level of 
development (GDP per capita).

Graph 3 GDP per capita (EUR) and educational level of the working-age population

Source: National institutes of statistics in the Western Balkans countries, 2005-2014.
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Previous results referred to the correlation of the level of education and economic development 
level in the Western Balkans. However, another important issue this paper attempts to answer 
pertains to the correlation of education and the economic growth rate. In other words, the question 
is whether the Western Balkans countries with a relative increase of human capital achieved a faster 
economic growth or not. In graphs 4, 5 and 6, correlation of the working-age education level and 
GDP growth is analyzed for the period 2005-2014.
In the case of correlation between the economic growth and level of education (Graph no. 4), 
participation of working-age population without formal education shows moderate positive 
correlation to Gross National Product, where the correlation coefficient is 0,56. This speaks in 
favour of moderate positive correlation of the Gross national product and participation of working-
age population without formal education in the observed period.

Graph 4 GDP Growth and educational level of the working-age population

Source: National institutes of statistics in the Western Balkans countries, 2005-2014.

However, analysis of the correlation of GDP dynamics and working-age population with secondary 
and higher education (Graph no. 5 and Graph no. 6), reveals a negative correlation (correlation 
coefficient of secondary educated population and GDP growth - 0,55, and higher educated and 
GDP growth - 054).

Graph 5 GDP Growth and educational level of the working-age population

Source: National institutes of statistics in the Western Balkans countries, 2005-2014.
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It is obvious that a stronger correlation towards higher productivity was not achieved in the WB 
countries with higher participation of secondary and university educated employees. It can be 
assumed from the above stated that negative correlation is the consequence of relatively higher 
participation of secondary and university educated workforce in sectors with lower productivity, 
such as the sector of other services. Also, it can be presumed that a great number of secondary and 
university educated population was educated in the fields in which the demand for workforce is 
lower and unemployment is high.

Graph 6 GDP Growth and educational level of the working-age population

Source: National institutes of statistics in the Western Balkans countries, 2005-2014. 

Negative correlation between the dynamic of participation of secondary and university educated 
population and the economic growth confirms a weak significance of secondary and university 
education for the economic growth during the analysed period. Possible explanation for such a 
result may be that the trend of increase in the number of students hence university educated wo
rkforce had negative impact on the rate of participation, which reduces the potential growth. It is 
also possible that the period for higher employment of university people for achieving full effects 
on productivity and also on the overall economic growth is too short. But, it seems more likely that 
the increase of university educated workforce is achieved to a great extent in low and slow-growing 
productivity sectors, such as the public sector so that stronger effect of education on the growth of 
productivity and the overall economic growth was not achieved. However, any conclusion without 
obtaining additional data and analysis would be questionable. 
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CONCLUSION 

Results of this research have shown that Macedonia has the most favourable education structure 
in WB countries, with the highest participation of university educated population. Then follow 
Croatia, Montenegro and Serbia. Albania is at the penultimate position among the group of countries 
with 12% of university educated population. The least number of university educated population 
and total number of working-age population is found in Bosnia and Herzegovina. The order of 
countries according to participation of working-age population with completed primary education 
is very similar to the previous case, but with reversed proportional value in participation. Thus the 
smallest number of population without formal vocational education is recorded in Croatia, then 
in Montenegro (26%), Serbia (30%) and in Macedonia (38%). The highest number of working-age 
persons without formal vocational education in 2014 was recorded in Albania (54%) and in Bosnia 
and Herzegovina (58%).
Results of the correlation analysis indicate that there is a high correlation of higher education with 
GDP level per capita, i.e. university educated population is particularly important for the level of 
development, while there is a high correlation, but inverse relationship between the people with 
non-formal education and economic development in the Western Balkans countries.
In the case of economic growth and the level of education, the results have shown a moderate 
positive correlation of GDP growth and the number of working-age population without formal 
education in the WB. However, the analysis of the correlation of GDP growth with secondary 
and university educated working-age population shows negative correlation. It is obvious that 
stronger correlation between educational level and work productivity has not been achieved in 
some WB countries with higher proportion of people with secondary and university education. 
This can lead to a general conclusion that negative correlation is the result of the fact that relatively 
higher employment of secondary and university educated workforce is found in low-productivity 
sectors, such as the sector of other services. It can also be concluded that a great number of people 
with secondary and university education got educated in the fields in which the demand for the 
workforce is lower and unemployment higher. Negative correlation between the number of people 
with secondary, as well as university education and the economic growth confirms a weak impact of 
secondary and higher education on the economic growth during the observed period. Explanation 
for such a result is found in the trend of growth in the number of students therefore university edu
cated workforce as well, which had negative effect on the rate of participation, thus minimising the 
potential growth. Also, it should be emphasised that it is not a long period to ensure full effect of 
employment of university educated people on productivity and growth. However, However, what 
stated results implicate is that the growth of university educated workforce was partially achieved 
in low and slow growing sectors so that stronger effect on the growth of productivity and the overall 
economic growth did not occur. But, it would be very difficult to reach any explicit conclusions 
without obtaining additional data and analyses.
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SUMMARY

Digital economy creates waves and waves of disruptions. To survive and thrive in digital economy, 
where technology is disrupting industries from education to even manufacturing, companies are 
looking for new approaches to stay relevant. As the world becomes more digitalized, customer-
centric approach to product development, short product cycles and rapid decision-making is 
needed. At the same time, while optimizing the existing core business, companies must grow more 
entrepreneurial culture and transformational growth engines inside the companies. Following this 
path, the major challenge for companies is how to implement strategic growth innovation along 
with executing traditional business model and operational excellence. This paper aims to explore 
and present the importance of digital transformation and innovations. Companies should strive to 
build collaborative relationships as a means to creating transformational growth. It is suggested that 
information and communications technologies are significant in the process of strategic planning. 
The Paper also emphasizes the importance of organizational structure and culture required for 
implementing strategies that are aligned with digital transformation. 
Keywords: digital economy, digital transformation, innovations, collaborative innovations, new 
business models

INTRODUCTION

Business thinking and behaviour from the earlier industrial society does not function as such any 
more. In the beginning of the twentieth century, companies tried to solve the corporate management 
problem in the global market ( market is observed from geographic point of view) or  the customer 
and resource management problems in the most efficient and effective ways possible. It becomes 
particularly evident having observed a decrease of performances and returns on corporate assets 
(Hagel, Brown, & Davison, 2009). The average S&P 500 index lifespan of companies went down 
from 65 years in the  1920s to 15 years (Blank, 2015, p. 4). Circumstances change, customers’ habits 
change and information technologies are galloping. In the age when consumers and entrepreneurs 
are connected, earlier business strategies become useless and companies which have not yet aligned 
with new markets and new ways of operating -are almost forgotten. In  new market, competition 
does not come only from local, regional or national markets (the new market entry costs have been 
considerably reduced), the connection with customers is instant, and the competitive and added 
values of companies, products or services mainly result from  innovation. The dramatic operating 
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change is also shown by the data that , in the twentieth century, the industries and the delivery of 
services in various areas such as financial sector, education, health care, public administration, 
information media, transport services, retail trade, which were believed to be indestructible, were 
significantly modified.  
Companies are facing various pressures and changes, reflected in the increasingly strong 
competition, well informed consumers, change of  labour, excessive information, technological 
innovation or technological out-of-dateness, but also change in social responsibility and ethic 
behaviour and also changes in various regulations. The operating productivity has increased from 
5 per cent to 10 per cent due to the use of available information, 65 per cent of today’s children 
will perform the jobs that still do not exist today, it is estimated that at last 14 billion of mobile 
devices will be globally connected in the OECD member households by 2022  (even more than 
50 billion devices are forecasted), in the US and Canada, 90 per cent of internet users use online 
banking services and 80 per cent purchase online (OECD, 2016, p.1).  Clearly, the existing business 
strategies, models and structures will inevitably have to undergo considerable modifications in the 
processes of adjustment to changing economy or digital economy. 
The transformation growth includes large changes which require larger resources and change the 
portfolio and business activities of the company; product expansion, placements in new markets, 
creation of new product categories are only some of the examples of transformation changes in 
operations (Cerius executives, 2016). However, every change needs to be balanced, as transformation 
changes can be harmful for the company in case the company’s resources and energy become 
exhausted (Cerius executives, 2016). This paper is focused on digital transformation and success 
factors, innovations and open innovation concept, and the importance of establishing collaborative 
relationships with different external companies and benefits arising from such relations.

DIGITAL TRANSFORMATION INITIATING CHANGES AND 
INNOVATION

Digital economy is a generally accepted term, but other terms are also informally used, such as “new 
economy” and “web economy”, while other similar terms related to this area have been logically 
derived from this term subsequently, e.g. “information economy”, “virtual economy”, “Industry 
4.0”, denoting the fourth industrial revolution, and  also “electronic business” and “ electronic 
commerce” etc (digitization economics, electronic business, electronic commerce, Industry 4.0, 
information economy, information society, knowledge economy, knowledge market, network 
economy, virtual economy).
„Digital economy includes the digital technology based markets enabling the trade in goods and 
services by means of electronic commerce. The digital sector expansion has been a key driver of 
economic growth over the several recent years and a changeover to the digital world has impacted 
the society much beyond the very concept of digital economy“ (OECD, 2013, p.5)“
Digital economy can be observed as a relation based on digital computer technologies comprising 
the support of infrastructure, electronic business and electronic commerce   (Mesenbourg, 2000, 
p. 3–4).
The general movements towards digital economy were first discussed in 1998 in Ottawa (Canada), 
at the conference on electronic commerce, organized by the OECD, when the global electronic 
commerce development plan was adopted and the importance of consumer and privacy protection 
oriented regulations was stressed. In 2008, in Soeul (South Korea), the essential function of the 
Internet as the growth platform and base was recognized, and it was concluded that governments 
should be working with all the stakeholders towards its development.   
At the Ministerial Meeting on the Digital Economy: Innovation, Growth and Social Prosperity 
organized by the OECD in  Cancun (Mexico) in June 2016, four key points in the digital economy 
evolution were identified : (1) Internet openness and innovation – the Internet availability should 
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be a key item in the creation of various policies (which will stimulate the movement of information 
for higher productivity, stimulating innovation and digital innovation and development and 
solving of numerous social and economic objectives); (2) Building global connectivity – delivery of 
all services via Internet, promotion of innovation and new business models, and also the creation 
of policies which will provide the technological neutral position of governments; (3) Trust in 
the digital economy – online market is growing, with the growth in the number of consumers, 
the consumer environment becomes increasingly complex, necessitating the creation of policies 
which will provide the consumer protection and also safety and protection of privacy, which will 
ensure the consumer trust in the online market; (4) Jobs and skills in the digital economy – the 
labour market has become more complex, long-term jobs are changed to „jobs on demand“ and 
knowledge and skills. New jobs and functions in operations are constantly created, which requires 
new knowledge and skills. Which technological, manager and communication skills will be needed, 
how to educate future employees and adjust the existing ones, are only some of the issues which 
require the creation of new policies (OECD, 2016).
According to all the shown tendencies in digital economy, the organizations are forced to transform 
their old business models into a new, “digital“ business model. Such transformation can be 
called a digital transformation. The digital transformation of economies and societies is focused 
on innovation, efficiency generating and service improvement, which consequently stimulates  
inevitable sustainable growth and the increase of the society welfare.
Digital transformation, which briefly represents the use of technologies with purpose of radical 
improvement of the company’s performance or their presence, i .e. reaching of consumers, mainly 
includes digital transformation within the three key areas - (1) experience of consumers, (2) 
operative processes and (3) business models, with each of these areas having different changing 
elements (Westerman, Bonnet & McAfee, 2014). According to the research conducted across fifteen 
countries (by Capgemini Consulting and MIT Center for Digital Business), with more than 150 
managers from more than fifty companies speaking of digital transformation, the most successful 
companies in the digital transformation process are the ones combining digital activity with strong 
leadership, in order to change technology into transformation (Westerman and others, 2014)
Even the notion „digital” today has a different meaning than ten years ago, when it was mainly 
identified with information technologies – today, the company’s digital strategy is related to 
planning the realization of the company’s objectives, and it is related to different organization 
sectors, from marketing, to sale and human resources (Puthiyamadam, 2017). The research shows 
that the importance of digital transformation has been recognized by the companies’ management 
to a higher extent than ten years ago, however, although the management realizes the importance 
of digital transformation, technologies are developing and changing at an enormous speed, 
which makes it more difficult for companies to catch up, while leading the way is a real challenge 
(Puthiyamadam, 2017). Companies have invested large efforts related to digital transformation, 
yet the results are not always produced. According to research, although it might sound ironic, 
the experience of the staff is a key element which companies need to focus on with purpose of 
better and more successful digital transformation – in this process, the most successful companies 
are those with better understanding of human experience related to digital technology –  such 
companies prioritise the experts engaged in consumer experience and the creation of better 
consumer experience through their digital initiatives (Puthiyamadam, 2017). 
From the view of successful digital transformation, the best prepared companies to face the 
challenges of tomorrow will be those  whose strategies include information technologies, where 
manager/head in charge of ICT takes part in decision making process and significant strategic 
issues of the company, and those which realize in time that investments in IT are  interwoven  with 
the company’s business objectives (Puthiyamadam, 2017). 
In a wider perspective, digital transformation affects every aspect of economy and society in general. 
This process requires that the government should (1) build the bases for digital transformation 
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through the framework policies which provide conditions for digital transformation development, 
and also the policies which stimulate available digital infrastructures and services;  (2) make 
possible digital transformation for economy and society, through the creation of policies helping 
the efficient use of digital technologies by employees, companies and governments, create policies 
stimulating innovation and the policies stimulating confidence in digital technologies and their 
acceptance, with the support to all citizens, employees and consumers when adjusting to digital 
transformation and stimulating the use of digital tools. And, finally, it is necessary (3) to coordinate 
all the bodies at all the levels of authorities and stakeholders in the process of policy creation, 
in order to ensure mutual strengthening of all the policies and their adjustment with the single 
coherent and strategic national digital agenda (OECD, 2018).
The companies with manage to adjust to changes and digital world are more profitable by 26 per 
cent than their „industry peers“, while some companies fail to adopt, such as Kodak or Blackberry, 
and become forgotten (Anderson & Wladawsky-Berger, 2016). In the digital economy and digital 
transformation age, there are four key issues (Anderson & Wladawsky-Berger, 2016): 
Consumer expectations – digital technologies enable organizations to achieve a better relationship 
with consumers and offer superior experience at affordable prices, 
Product improvement – organizations integrate related products and services into sophisticated 
industry solutions, while expanding and restructuring industry limits, essentially, they create a 
whole new industry. Beside individual products, organizations use platforms to connect buyers and 
sellers (e.g. Apple App Store, Alibaba), hosts and visitors (e.g. Airbnb) and drivers and passengers 
(e.g. Uber). Some platforms, such as Uber, lead to new economy on demand, which redefines the 
nature of labour.
Collaborative innovation – organizations need to become more innovative in order to react better 
to highly competitive, global business environment. Cooperation is necessary for innovation, 
within one’s own boundaries and beyond  them – with buyers, partners, start-ups, universities and 
research communities. Prestigious companies, such as Amazon, PayPal, Apple and Microsoft, use 
collaborative digital networks to create special ecosystems (consisting of a group of business units, 
operations or activities which affect each other and mutually cooperate, the author’s remark). Such 
ecosystems enter, through linear supply chains, into partnerships with suppliers of complementary 
products and services (or sometimes competitors).
Organizational forms – organizations needs to reconsider their structures and cultures  in order to 
deal with new market environments and business models in a better way.  The production oriented 
hierarchical organization, which prevailed in industrial economy, will not function in a global and 
changeable digital economy. 
In a recently published study on „winners and losers in the digital economy“ (Competing in 2020: 
Winners and losers in the digital economy), conducted by Harvard Business Review Analytic 
Services and Microsoft,  783 managers were questioned (from the top management to the 
middle management in companies with more than 100 employees) on digital economy, digital 
transformation and adjustment of their organizations in a newly emerging market  (Harvard 
Business Review Analytic Services, 2017). It is estimated that changes will take place in all the 
industries by 2020, i.e. all those which do not adapt adequately and fast enough will fail. Out of the 
total number, only 16 per cent of those questioned think that their organizations are dependent 
on digital technology, i.e. they believe that most of business activities and processes/products are 
based on digital technologies, however, even 61 per cent of those questioned believe that only 
some of products/processes and business activities depend on digital technology, while 23 per cent 
of those questioned stated that their organizations „are not digital“, i.e. that there is only a quite 
low number of products/processes in their organization depending on digital technology (if any ). 
(Harvard Business Review Analytic Services, 2017, p. 2) Those questioned  think that disruptions 
within industry/branch where they operate are inevitable – more than half of those questioned (56 
per cent) believe it is going to happen by 2020, while 16 per cent believe it is going to happen after 
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2020. Companies creating their strategies now, transferring resources to new digital initiatives and 
redesigning their organizations and culture, have an obvious advantage. Digital transformation 
is real and widespread, although all organizations are not ready for this, it is surprising that most 
business leaders see it as an opportunity rather than as a threat (Harvard Business Review Analytic 
Services, 2017, p.4)
In 2006, the Federal Republic of Germany adopted a High technology strategy aimed at maintaining 
global competitiveness of German industry through technological innovations; the strategy 
particularly includes technological changes in the area of production comprising „ 4.0 industry“, 
and it is focused on the coordination of research and innovation. The term  “4.0 industry“, which 
denotes „the fourth industrial revolution“ was presented in 2011. 
The German strategy  “Industry 4.0“ places technology in the centre of economic future; however, 
it also includes new business models. Economist Intelligence Unit conducted a research among 
200 business leaders of large German companies in order to get insight into the degree of the 
implementation of business models innovations in German companies. The results (published in 
2017) showed that German companies innovated their business models to a high extent – even 97 
per cent of those questioned said that their companies had modified the main business models over 
the last three years, and 95 per cent of those questioned expected their organizations to do so over 
the next three years, (Swabey, 2017a). The innovations in business models have also proved to raise 
consumer loyalty (according to 40 per cent of those questioned) and achieve competitive advantage 
(39,5 per cent). The innovation of business models takes place due to new technologies, which 
make it possible (according to the opinions of 56 per cent of those questioned), i.e. which represent 
the main driver of those processes (38 per cent). Yet, 30 per cent believe that employees resist 
changes, which indicates that, for the successful innovation of business models, it is necessary to 
improve the organizational culture which will grow and stimulate innovation and entrepreneurship 
(Swabey, 2017a). 
Such research was also conducted among 200 business leaders of large companies of the United 
Kingdom. According to the research, 57 per cent of those questioned agreed  that the innovation 
of business models was the key factor of success and that the innovation of operations was so 
important  that companies without it simply would not be able to survive (according  to the opinion 
of 47 per cent of those questioned). For innovation, technology is crucial – even 92 per cent of 
those questioned believe that technology is crucial either in making possible or in initiating the 
innovation of business models (Swabey, 2017b). Accordingly, this research has shown that the 
biggest challenges which the companies in the UK face, related to the business processes innovation, 
are psychological –the fear that changes in the way of operating and performance of activities 
would be harmful for operations (32 per cent), the lack of support for new ideas (30 per cent) and 
a too strong resistance of employees (according to the opinion of 28 per cent of those questioned), 
which necessitates stronger leadership in companies in UK  (Swabey, 2017b).
When General Electric (GE), a 125 year old company, speaks of the future of its company on the 
concepts such as  „digital twins“, using its  Predix platform, big changes are clearly underway. GE 
creates a parallel digital model of assets, systems and processes in production in order to analyse 
and change its  market strategies without the need for physical testing (Eswaran, 2018) The manager 
awareness of the importance of innovation for maintaining competitive advantages is shown in 
numerous global research. As early as in 2011, the company  General Electric, as the global leader 
in innovation  has started a series of research called Global Innovation Barometer, which at the 
annual level examines the attitudes of more than 3,000 general managers of companies from 26 
countries, on the importance and ways of innovation. The first research from 2011 showed that  
general managers  agreed that innovation was necessary, but even 9 of 10 could not decide how 
to improve their innovation processes. The research from 2013 showed that even 91 per cent of 
senior managers recognized innovations as strategic priority which would mainly contribute to the 
growth of income in the years to come (General Electric, 2013, p. 6). In 2013, leaders in innovation 
were USA  (35 per cent), Germany (15 per cent), China (12 per cent) and Japan (11 per cent) 
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(General Electric, 2013, p.26). However, in 2018, USA recorded a decline of 7 per cent (to 28 per 
cent),Germany recorded a decline of 6 per cent (from 15 per cent to 9 per cent), and increase was 
recorded by Japan (from 11 per cent to 21 per cent) and China (from 12 per cent to 14 per cent) 
(General Electric, 2018, p.18).
Bain & Company, in its research on management tools and trends (Management Tools & Trends) 
for 2017, included the strategic planning in the first position among the top ten tools used by 
companies worldwide, which had been moved from the first position by  CRM in 2014. The ranking 
in the remaining nine positions based on the use of tools and satisfaction was the following: 2. CRM, 
3. Benchmarking, 4. Advanced Analytics, 5. Supply Chain Management, 6. Customer Satisfaction, 
7. Change Management, 8. TQM, 9. Digital Transformation, 10. Mission and Vision Statements. 
(Rigby & Bilodeau, 2018) Observing the first ten positions, even seven tools are clearly related to 
digital change, i.e. transformation or development of the organisation from the traditional form of 
operations into a digital business model.

OPEN INNOVATION CONCEPT

Innovation, as „a key element of economic activities of the present time ” (Minster, 2015, p.ix), is 
essential for overcoming the significant challenges which the mankind is facing, especially related 
to economic development and welfare of almost entire, growing global population. Technology is 
only one but important  innovation element. The strategic dimension of innovation includes the 
main trends – technology (digital world), people (the market of skills existing in the entire world) 
and practice (innovation management) (Minster, 2015, p. x). However, the existing innovation 
elements are still present and they have not disappeared – industrial production will always be 
needed in the value chain, as, for example, microelectronics (components of small dimensions – 
technology of production and work, the author’s remark) is needed in the „digital world“, advanced 
skills rely on the production and functional teams, even the „open innovation“ approach  must 
protect differentiation(Minster, 2015, p. x).
Minster further points out that the key innovation element also includes the manager’s dedication 
and approach, where the key factor is the management capacity  to take the risk and accept the 
idea and possible benefits from potential failure. The next key element of innovation includes  
the approaches which make possible the creation and development of new ideas. It means the 
exchange of opinions among innovators, particularly on new knowledge  or technologies, and the 
management which has the capacity to accept new ideas in a positive way even if those ideas bring 
about disruptions in current operations. The open innovation approach has appeared to be very 
efficient for this purpose, particularly for developing fast, complex systems which might create 
the market and reach the market in a short time period. However, whichever the processes, and 
whatever the management dedication, innovation depends on people – such people with abilities to 
develop new ideas, convince other that an idea needs to be considered or take the risk of presenting 
(or even starting) disruption itself  (Minster, 2015, p. x–xi).
Professor Henry Chesbrough (Haas School of Business, ESADE Business School), Executive Director 
of Gravud centre for corporate innovation at Berkley University has identified and elaborated the 
open innovation concept. The concept defines that companies, in addition to internal ideas and 
skills, should also use external ideas and skills and integrate them into the innovation process in 
order to become more efficient in creating and preserving value (Chesbrough, 2003). Considerations 
on open innovation process, the way companies are using and improving technologies in order to 
create new products and services, were for the first time presented by  Chesbrough in 2003 in 
his book on open innovations as a new imperative ( Open Innovation: The New Imperative for 
Creating and Profiting from Technology) (Mašić, Džunić, & Nešić, 2014, p. 200) He defines the 
open innovation concept as : „alternate use of meaningful inputs and outputs of knowledge in 
order to accelerate the internal innovation process and increase the market for the external use of 



43

innovation (Chesbrough, 2003 p. xxiv). 
The importance of collaborative innovation is also recognized by the World Economic Forum 
which defines collaborative innovation as cooperation of companies with purpose of sharing 
complementary resources and making joint efforts which support innovation ideas, which can 
create a significant value for both parties, and also economies where such cooperation takes place 
(World Economic Forum, 2015, p. 4).
In order to be successful in todays’ business circumstances, organisations do not need the latest or 
the best knowledge. It is necessary to focus on the way how to combine the internal organisation 
knowledge in due time with the knowledge available from outside, and, by using the so created 
knowledge, to find new and creative ways for making unique products and services  (Cvijić, 
Borocki, & Lalić, 2012, p.74)

Table 1 Comparing the closed and open innovation principles 
CLOSED INNOVATION PRINCIPLES OPEN INNOVATION PRINCIPLES

Smart people work for us. All smart people do not work for us. We need to work 
with smart people inside and outside of our company .

In order to benefit from R&D,  we need to research, 
develop and launch by ourselves.

External R&D can be very valuable: internal R&D is 
necessary to take part of that value.

If we develop something by ourselves, we will be the 
first in the market .

We do not need to create research in order to benefit 
from it.

The first company which presents innovation in the 
market wins.

Creating a better business model is better than being 
the first in the market.

If we create the best and the most numerous ideas in 
the market – we will win.

If we use internal and external ideas in the best way, we 
will win. 

We should keep our intellectual property so that 
competitors do not make money on our ideas.  

We should make profits from someone else’s use of 
our intellectual property whenever it improves our 

business model.
Source: Chesbrough, H. (2003) Open Innovation: The New Imperative for Creating and Profiting 
from Technology. Harvard Business Review Press. Boston, p. xxvi

The open innovation concept is aimed at moving all functional segments in the organisation to 
using knowledge and talents in it or outside it, in order to acquire new ideas faster, find good quality 
solutions for the problem, accelerate innovation outcome, diversify risks and, finally, change the 
way  of company innovation (Mašić i ostali, 2014, p.208).

Collaborative innovation can stimulate new growth by the introduction of new products, and 
also through non-market considerations making possible the evolution of entire systems- what 
Christensen calls „market creating innovations”(Christensen & Raynor, 2013).

Professor M. Curley, Manager of Intel Labs Europe and Chairman of  the EU group in charge of 
the open innovation strategy and policy believes that the future of the open innovation concept 
is fusion of open innovation concepts introduced by  Chesbrough and the so-called triple helix 
innovation concept i.e.  „triple spiral“, the concept presented by H. Etzkowitz. In the knowledge 
economy, the economy is where products or services are created, and the role of the government is 
to provide stable environment, inflow of investments and stimulations for them, while the role of 
the university is to provide the inflow of educated experts and knowledge for the innovation process 
(European Commission, 2012, p.5). In achieving structural innovation improvements through the 



44

proactive cooperation of economy, government and university, the role of the model  - triple helix 
innovation is decisive, and the impact of collaborative innovation exceeds the framework of what 
the organizations could achieve by themselves.
 
ESTABLISHING COLLABORATIVE RELATIONS IN INNOVATION 
PROCESSES WITH  START-UPS  

The challenges which each big company faces today are for example: improvement of innovation 
and readiness to take risks, adjustment to digitalization of operations and everything which digital 
economy brings as novelty, faster and more cost efficient ways of solving business problems, timely 
insight into new market trends and upcoming technologies  (Mocker, Bielli, & Haley, 2015).One 
of the most efficient ways for managing such challenges is related to cooperation with start-ups, as 
they are drivers of innovation, and the factor disturbing traditional ways of corporate operations 
in all industries.   
Companies and corporations need to establish collaborative relations with start-ups, instead of 
„only“ investing in them.  This kind of collaboration or only acceptance of the methodologies  used 
by start-ups can bring many benefits to companies: testing new technologies and becoming familiar 
with new technologies, a more recognizable brand in the market, identification and attraction of 
new talents, faster innovation cycles, with lower risk and with creation of higher value for clients, 
entering new markets, faster and deeper identification of client trends, maintenance  of competitive 
advantages etc. (Perkmann Berger, 2017, p.4). 
Despite the mentioned advantages, many companies fail to achieve collaborative relations with 
start-ups, one of the reasons being the lack of understanding of the „other party“ – as corporations 
are built up and function in a  completely different way when compared to start-up companies. 
According to WhatAVenture company, the practice has shown that five key steps can contribute to 
successful collaborative relations between the company on one side and the start-up on the other 
side (Perkmann Berger, 2017): 
1.	 Being familiar with and understanding of the start-up and the way it is different– the company 

needs to take into account specific advantages and weaknesses of the start-up, and even more 
important is to find a way how the company will cope with such differences – in order to use 
the potential of the start-up fully; 

2.	 Defining one’s own objectives – in selecting an adequate business model for the organisation, 
it is essential to define the needs and possible challenges  which would result from establishing 
collaborative relations with the start-up (some of the main challenges which companies face 
are the development of new, innovative services for the existing or new markets, positioning 
the company as innovative one, improvement of internal innovation and other processes , joint 
innovation with clients and partners). Clear setting of objectives will help their realization, but 
also better understanding of some suggestions within the company and, finally, more successful 
finding of a start-up partner;   

3.	 Setting the appropriate framework – once the objectives are set, it is necessary to define a 
framework within which they will be realized, which mainly depends on the company itself, 
the history of the company, the available resources, strategy and management (it is necessary to 
stress that some variables may impact the setting of the appropriate framework, e.g. resources 
and investment of resources, support of the top management of the company, the risk level, 
the level of integration – readiness to share knowledge with start-up companies and make the 
unique „know-how“ of the company accessible, the level of freedom given to the start-up, the 
level of independence, the use of the existing technologies etc...);

4.	 The selection of the best collaborative relation  – the selection of  the form which is the best 
and the most suitable for the realization of certain set objectives of the company, which also 
depends on the earlier framework;
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5.	 Starting the process by creating the „win-win“ situation – regardless of the collaborative strategy 
which the company selects, it is necessary to take care that it should result in the  „win-win“ 
situation both for the company and for the start-ups/talents .The challenges of the environment 
which large companies face have three important consequences for the companies (Weiblen & 
Chesbrough, 2015): 

1.	 Companies need to observe , identify and supervise, in a good quality way, a high number of 
start-ups, as the start-up ecosystem globally becomes larger with the larger dispersion, which 
results in the need for a faster adoption of better decisions on the ways of cooperation ;

2.	  It is needed to define the way in which the company creates value for start-ups, which already 
have a large access to independent sources of finance, incubators and other institutions 
providing appropriate support and   

3.	 It is necessary to clearly define the objectives of cooperation – the strategic objectives of the 
company  should determine the appropriate model of cooperation.  

A clear definition of the company’s strategic objectives and the correspondence of strategic interests 
of the company and the start-up is observed as a key factor in determining the success or failure of 
cooperation in 44 per cent of cases (MassChallenge & Imaginatik, 2016).
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INSTEAD OF CONCLUSION 

Digital wave „is not a choice, but possibility, which can become a threat for the survival of those 
companies standing in one place“(Letellier, 2015, p.134).
The world needs to go faster in order to use the potential of digital economy. So, global policy, 
legislation, regulations and projects  are going in the direction aimed at providing the governments 
and regulation makers the needed tools for helping their economies and societies to develop 
in a digital world. Digital economy, digital transformation, new digital technologies, artificial 
intelligence and Big Data  are focused on innovation, which is a key for creating new business 
strategies and creating new possibilities and challenges.
Establishing partnership relations with the purpose of collaboration in the field of innovation becomes 
the basis of the growth and competitiveness of companies and economies, where innovation is the 
driver of growth and productivity of companies. The open innovation management model  made it 
possible for companies to use external ideas with purpose of sharing complementary resources and 
making joint efforts which support innovation ideas. Establishing partnership relations in the field 
of collaboration innovation creates  a significant value for both sides, but also all the stakeholders 
and the entire society.  
Start-ups or young companies  can develop and launch in the market their service or products 
easier due to their flexibility and closeness to buyers in the growing market, while large companies 
have financial and other resources and also the experience needed to introduce new products. By 
establishing partner relations in the field of collaborative innovation, these complementary abilities 
can be used. 
All the data show that large companies are quite certain to survive in the market only if they invest 
in innovation and create a collaborative relation with start-up companies.  The elderly members in 
the market are shaken, which is best shown by the following example -  in 2015, the Tesla Model S 
car was sold in a much higher number than the cars from the BMW 7 series and Audi A8 series; 
in the banking sector, the start-ups such as Ripple and Stripe are new standard setters in industry. 
The important driver of such change is digitalization of overall industries, including the media 
(e.g. Facebook, Vice), the taxi service industry (e.g. Uber), hotel industry (e.g. company Airbnb). 
(Perkmann Berger, 2017, p. 4)
In the research by A.T. Kearney on managing the global innovation and business expectations 
for 2020 (The Management of Global Innovation: Business Expectations for 2020), 100 executive 
directors of large international companies were asked questions. Regarding the question on the 
present and future impact of innovative partnerships,  75 per cent of them agreed (out of it, 55 per 
cent agreed and 20 per cent fully agreed) that by 2020, innovative partnerships would considerably 
increase  the income from innovations, the total of  68 per cent agreed (out of it 41 per cent agreed 
and  28 per cent fully agreed) that innovative partnerships would significantly enhance the global 
brand perception (Engel, Peterson, Ruppert, Andrade, & Zuazua, 2016, p.8)
The purpose of this work is to point out the importance of the current moment, as a breaking point. 
If companies do not realize the change going on in the global market and if they fail to focus all of 
their efforts on the creation of a new business “digital” model, it will be very difficult for them to 
survive. For those which have already understood that, collaborative innovation and creation of 
partnership relations with start-ups is a reality which can create additional value for the company 
and consumers.  
It is highly likely that the most successful companies with the leading positions in the global economy  
in 2030 will be the companies which we have not heard of or which do not exist today. They will be 
started in Silicon Valley or in an unexpected place- such as Tel Aviv, Singapore, Sao Paulo, Beijing 
- and shake the competition with a new combination of founders, investments, innovation, talents 
and culture, based on innovation and business model which cannot be imagined today, the same as 
Google, Apple, Amazon did two decades ago.
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SUMMARY

The subject matter of this research is investment management and its forms practiced in developed 
financial markets. The goal of this research is to elaborate on the strategies and characteristics of 
investment companies, hedge funds, venture capital funds, and LBO funds. Investments companies 
deal with professional management of financial assets of individual and institutional investors. 
Investment companies also deal with funds management.
Hedge funds establish a pool of assets to invest in securities. The strategy of hedge funds is: aggressive 
growth, unpayable securities, financial markets, and market neutrality.
Venture capital funds use the capital of investors to finance entrepreneurs and promising companies. 
They function as general partners, while the investors are limited partners. LBO funds use credits 
to finance acquisitions of companies. They collect their assets by: issuing shares, speculative bonds, 
and private placement of debt securities.
Keywords: investment companies, hedge funds, venture capital funds, LBO funds, general and 
limited investment partners.

INTRODUCTION

In the financial literature, the definition is that the financial market represents an organized 
space in which the supply and demand of money funds (expressed in money, foreign exchange, 
and equity), securities and financial transactions are involved. The financial market is the most 
influential segment of a country’s economic policy. Through the financial market, the authority of 
the monetary authorities in the respective country is realized. The structure of the financial market 
can be viewed differently depending on the criteria according to which markets are classified (time 
maturity, execution of obligations, trading method, territorial affiliation, broadcasting and trading 
in securities).
The efficiency of the financial market can be viewed from the aspect of: operational (internal) and 
price (external) efficiency. The internal efficiency of the financial market relates to its operational 
functioning. The price effectiveness of the financial market refers to the speed of responding to 
participants in relation to changes in the price of market materials. The basic elements of each 
financial market are related to: (1) the market (the place where the supply and demand for financial 
instruments meet), (2) financial instruments (subject to trading in the financial market), (3) 
financial market participants’ intermediaries).
 A special place in the financial market belongs to investment management which includes: [1] (a) 
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investment companies, (b) hedge funds, (c) venture capital funds, (d) LBO funds. Their presence 
is particularly evident in highly developed financial markets (with a growing number of financial 
instruments, financial investors and market intermediaries).
 
INVESTMENT COMPANIES IN THE FINANCIAL MARKET
 
In the financial market, it is characteristic that investment banks establish their own investment 
companies, which exclusively deal with fund management activities. Starting from the fact that 
investment companies issue securities, investment banks appear on the financial market as 
“underwriters of securities issue” and as investment advisers in many other financial transactions. It 
is characteristic that investment banks can provide banking services to hedge funds,  such as 
Merrill Lynch and Goldman Sachs, when they managed hundreds of billions of dollars. Investment 
banks have an obligation to manage a portfolio of securities, perform  administrative tasks, 
conduct investment research, issue securities and pay dividends.
A distinction should be made between private and investment  companies in the financial 
market. Private companies are focused on providing advisory services in the field of banking, the 
formation of portfolios management, of investment funds and the like. For private companies it 
is often said that they are custodians of investment funds, because they manage assets of individuals 
and institutional investors.  Each client has its own special account, which is not the case with 
investment companies that group investors’ funds in order to manage them jointly.
 Investment companies, as intermediaries in the financial market, stimulate economic development 
and earn revenue from dividends and interest, managing securities in their portfolio. The revenues 
of investment companies can be increased due to the increase in prices in the sale of securities. The 
organizational structure of investment companies is comprised of: shareholders’ meetings, board 
of directors, investment advisors, and distribution and sales networks. For investment companies, 
it is characteristic that they bring financial decisions on the basis of professional knowledge, work 
experience and assessment of current trends in the financial market.
 
STRATEGY OF HEDGE FUNDS APPLICATION
 
Hedge funds fall   under   private   investment   funds   which   appeared in the early 90s of the 20th 
century. It is said that hedge funds are able to use the financial instruments  not available to open 
investment funds, therefore they better manage the investment risks. Hedge funds form “a pool” 
of funds to invest in securities. Business activities of hedge funds include: government securities, 
foreign exchange and financial derivatives.
 
Key features of hedge funds can be presented in the following way: [2]
(1) hedge funds use different financial instruments in order to reduce the risk, stimulate revenues 
and link the stock market and bonds,
(2) hedge funds  to a large extent have unstable investment income with present risks,
(3) many hedge funds generate revenues without being correlated with the financial market,
(4) many hedge funds prioritize capital preservation to generation of revenue,
(5)  most commonly, hedge funds are managed by professional and experienced investment 
professionals who are above all highly professional, conscientious and disciplined,
(6) pension funds, private banks and insurance companies often invest in hedge funds to minimize 
the overall variability of the portfolio of securities,
(7) A  large  number of hedge fund managers are highly specialized in conducting trading only 
within the scope of expertise and competitive values,
(8) The managers of hedge funds invest own capital in the funds, along with bringing in  highly-
ranked investors into investment business,
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(9) most of hedge fund managers are specialized in relying primarily on the specific expertise of 
“team” of managers,
(10) a large number of hedge fund strategies aim at reducing market risks, particularly those which 
include the use of financial derivatives,
(11) academic research confirms that hedge funds generate higher revenues with lower total risks 
than investment funds do.
  Practical  experience of highly developed countries shows that there are several strategies for 
implementing hedge funds.  The aggressive growth strategy  starts from investing in shares that 
are expected to achieve accelerated yield growth per share.  The strategy of non-performing 
securities  proceeds from the fact that hedge funds buy shares, or discounted receivables from 
companies that are reorganizing or are facing bankruptcy (liquidation).  Increased sales of such 
securities result in a large discount and the ability of hedge funds to buy them at a lower value, or 
to sell them at a higher value.
The strategy of developed financial markets starts from the fact that hedge funds invest in equity 
or take credits in less developed markets.  Such financial markets are usually accompanied by 
increased inflation, unstable growth and development, which allows hedge funds to hedge 
effectively (switching from high risk to less risky investments). Hedging is usually done through 
futures contracts and other market derivatives.
 Market neutrality strategy starts from taking a market counter position in different securities of the 
same issuer. Managers of hedge funds often take a “short” position with the same security or different 
securities, calculating that they can lose their yield at one position, while in another position they 
can generate it. “Short” sale of securities strategy is based on the anticipation of their repurchase in 
the future at lower prices.
 Analysis of hedge funds in relation to other funds (investment and pensions funds) indicates that they 
hedge funds  are more flexible  in terms of their  investment  options.  Hedge 
funds use financial instrument not available to other   funds (joint funds). It is characteristic that 
hedge fund managers have the option, which is not the case with other funds, to achieve an incentive 
commission with the investor. Namely, if the managers of the hedge fund efficiently manage the risks 
and generate revenues, then in addition to the regular fee, they can generate an incentive fee. This 
form of rewarding the hedge manager directly influences that the best practitioners (experts manage 
securities) leave other funds and switch to working in the hedge funds industry. At the beginning of 
the 21st century, the rapid growth of hedge funds was present in the financial market (their number 
increased by 20% annually). It is estimated that over 7,000 hedge funds are present on the global 
financial market, which manage assets over 500 billion dollars.
Investment bank is usually  in the role of a primary broker in providing operational services to 
hedge fund managers. Primary broker operations involve a group of services that investment banks 
provide to hedge funds.  Services are mostly related to: clearing of securities, custody services, 
lending of securities, financing of funds, management of funds, etc.
 
CHARACTERISTICS OF VENTURE CAPITAL FUNDS
(JOINT VENTURE FUNDS)
 
Joint venture capital is the capital secured by  investor  for  financing  entrepreneurs  and  promising  
companies. Capital is invested in the manner that investors establish a fund and then invest the 
capital of the fund in the portfolio of a certain company. By investing the capital, investors acquire 
shares in the company’s portfolio.  It is the company’s venture capital obligation to periodically 
raise funds (every two, three, four or five years) and maintain good relations with investors in that 
period.
Practical  knowledge indicates that venture capital funds are most often organized as limited 
partnerships, and that in their organizational structure  they have a general partner and limited 
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partners.  It is usually a venture capital company acting as a general  partner, and investors are 
in the  function of limited partners.  The task of the general partner (venture capital fund) is to 
find a portfolio company (into which the capital will be invested), to prepare a prospectus of the 
company concerned, and to prepare the offer to potential investors for the purpose of collecting on 
the “free” capital market. Limited partners are passive investors who invest their capital without the 
right to manage the fund. The partnership relationship in the fund, between the general partner 
and the limited partners, usually lasts from 3 to 10 years, and sometimes longer (prolonged by the 
decision of the majority of partners).
Venture capital companies have active role in: [3]
(1) financing entrepreneurs and promising companies,
(2) finding portfolios of companies (negotiation about investing in the company),
(3) replace the investment for ordinary shares (they receive shares-based shares in the company’s 
management board),
(4) development of financial products and services,
(5 ) management of the portfolio of a company being invested in ,
(6) leaving the investment 3 to 7 years after the initial investment (the decision to leave is made 
before investing capital).
Investors  in  venture  capital  fonds  are:  pension  funds,  insurance  companies, investment banks, 
commercial banks, trust funds, academic institutions, wealthy individuals (“angels”) and the like.
 Considering that several funds are established within a venture capital company, each has its own 
life cycle and goes through four phases. The first phase is gathering funds to establish the fund 
(funds are gathered for several months, a year at most). The second phase is a detailed analysis of the 
business plan of the company being invested in (company is offered several business plans within a 
year). The third phase relates to the assistance to the portfolio company (in which it invests) for its 
profitable business. The fourth phase relates to the closing of the investment, as the fund takes its 
capital from the portfolio of the company.
 For the venture capital of funds, it is characteristic that they invest in phases, which allows the fund 
to collect valid information about a portfolio company in which it intends to invest funds.
 Exit strategy of venture capital companies from a particular investment implies that the company 
makes a public issue of shares or sells its share in the company’s portfolio. This is in practice the 
most common form of exit from the investment concerned. If it is decided to leave the investment 
concerned, the venture capital company can: (1) sell the shares and give money to investors; (2) 
allocate the shares to investors (this case is more present in practice). Previous research on this type 
of capital investment shows that portfolio companies using these sources of funds: (1) create more 
jobs, (2) increase export opportunities, (3) invest more in research and development.
Application of venture capital funds in countries in transition means creation of adequate 
economic, legal, and social requirements in the area, as well as development of entrepreneurial 
spirit. Economic  requirements are: strong financial market and stock exchanges, high profit for 
investors, efficient infrastructural support in the sector of financial services, etc. Legal requirements 
are: new corporate and tax laws, publicly available information for all investors, efficient procedure 
of incorporating companies, etc. Social requirements are: favourable research conditions, readiness 
of entrepreneurs to take risks, socially acceptable business failure, etc. Entrepreneurial spirit means: 
business partnership, orientation to growth of capital, developed financial market, readiness for 
risks and profit, new initiative and creativity.
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CHARACTERISTICS AND ROLE OF LBO FUNDS IN THE FINANCIAL 
MARKET
 
LBO funds (leverage buy out) start from the fact that customers use a loan to finance the acquisition 
(merger) of a company, thereby privatizing the company.  Buying companies, using credit and 
cash is a daily practice in highly developed countries. LBO transactions involve the engagement of 
a large amount of cash, which can be obtained through bank loans or through the issuance of share 
capital. The source of funds for LBO transactions may also be the issuance of speculative bonds, as 
well as the private placement of debt securities.
 In the last one decade of the 20th century the largest investors in LBO funds were pension funds, 
even up to 1/3 of the capital of the funds. It is characteristic for investors of LBO funds that they 
bear a high risk, realize high yields and invest money for a longer period of time. The funds most 
often last 10 years.
 All LBO transaction go through three phases :
 (1) purchase of a company (public company), which becomes a private company,
(2) restructuring of a company to increase its performance and reduce its debts,
(3) further development or bankruptcy of the company (after 3 to 5 years it is either successful or 
ready for bankruptcy).
It  is  characteristic  for  LBO companies that every financial transaction was carried out through 
a new company.  In order to realize transactions (acquisition), the buyer decides to create new 
companies for this purpose.  The largest number of LBO transactions is directed towards the 
purchase of small and medium-sized companies, or organizational parts of these companies.  In 
order for  LBO companies  to conduct transactions (acquisitions), it is imperative  to have the 
following performance: [4]
 (1) stable inflow of cash (inflow of cash from the previous period forms the basis for future inflow 
projections),
(2) stable management “team”, which has significant experience (according to its business results 
in the past)
(3) space for additional savings (decease expenditures after LBO transaction),
(4) Shares investment by the company owner (greater security for creditors),
(5) limiting the debt in the balance sheet (possibility of obtaining new loans),
(6)  organizational  parts  outside the seat of the company  (getting  new or repaying old loans by 
selling those organizational parts).
LBO translations are finances through shares, secured credits (credits with a collateral) and 
unsecured credits (credits without a collateral). Financing through shares is done in 10% to 20% of 
all transactions where shares are the buyer’s portion in the company in question. Secured loans as 
sources of financing LBO transactions involve the existence of the debtor›s assets as collateral 
(shares). Secured loans include revolving loans (can be used as needed), and repayment of these 
loans is from 5 to 7 years with an interest rate of 2% to 3% above the LIBOR. These loans are present 
between 50% and 70% in the financing of LBO transactions. In the case of unsecured loans, there 
is no collateral, so the guarantee for loan repayment is the projected cash flow of the respective 
company. The maturity of these loans is from 10 to 15 years, with an interest rate of 4% to 5% above 
the LIBOR. These loans are present between 15% and 30% in the financing of LBO transactions.
 Bankruptcy  risks in LBO  transactions  are very high.
There are several types of LBO transactions described in literature:[5]
(1) MBO (management buyout),  whereby managers of the company buy shares from existing 
shareholders and privatize the company,
(2) EBO (employee buyout), where employees buy shares from existing shareholders and privatize 
the company,
(3) a group of investors who, on the basis of bank loans, buy shares and privatize the company,
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(4) the reverse LBO (reverse LBO), with the company already privatized by LBO, again publicly 
offering to sell its shares.
 In MBO transactions, there is often a case where managers want to buy a part of a company without 
having enough money. In such conditions, managers usually withdraw a part of the credit funds, 
form a new company, and this new company buys a part of an old company that managers had 
shown interest for. By buying shares in a newly formed company, managers become owners of the 
company concerned.
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CONCLUSION
 
Previous analyses related to investment management show that financial markets, especially 
in highly developed countries, would be impoverished without the participation of investment 
managers. The imbalance would be created both in supply and demand for financial assets and 
financial instruments. With the presence of investment management, investment companies are 
established that perform fund management activities. The participation of investment companies 
in the financial market is especially evident in terms of investment financing, where investment 
decisions on the financial market are passed on to professional staff. The analysis of the position of 
investment companies shows their dynamic presence lately in developed financial markets (with a 
large number of special investment funds).
Thanks to the presence of hedge funds in the financial market, there is a global strategy for 
investing large amounts of cash in stocks, bonds, currencies, goods and gold, using the principle of 
leverage. Due to the use of various financial instruments , hedge funds reduce the financial risk in 
the financial market. Trading in a financial market is done only within the expertise and competitive 
values because of the high specialization of hedge funds. Earlier research suggests that hedge funds 
have higher yields with lower risks than investment funds. Hedge funds are more flexible in the 
financial market compared to other funds when considering investment options. The flexibility of 
hedge funds in the financial market involves the use of a hedge strategy at a given moment, as it 
provides the opportunity for the fund to manage investment risks in the best way.
In highly developed financial markets, risks are diversified by establishing several funds within 
a venture capital company, since the raised capital is invested in several different portfolios that 
require capital. Within a venture capital company, each fund has its own life cycle, from fundraising 
to fund formation, through the company’s business plan, defining the portfolio of the company, to 
the end of investment in the portfolio of the company. The exit strategy of a venture capital company 
from an investment can be done by: public issuance of shares or sale of shares in the company’s 
portfolio. Practical experience from highly developed financial markets shows that venture capital 
funds: (a) create more jobs, (b) increase export opportunities, and (c) invest more in research and 
development. The application of venture capital funds in transition countries implies the creation 
of adequate economic, legal  and social requirements in a wider regional  environment, as well 
as the development of an entrepreneurial economy. The mentioned requirements are related to: 
development of financial markets and stock exchanges, investment returns , efficient infrastructure 
support to the financial services sector, new legislation, public availability of information for all 
investors, favourable research climate and willingness of entrepreneurs and investors to take risks.
For highly developed financial markets, it is characteristic that LBO funds (credit funds) acquire 
companies with exceptionally low share of their own capital. In order for LBO companies to carry 
out transactions it is necessary to have the following performance: (a) a stable cash inflow, (b) 
a stable management team, (c) cost savings, (d) credit support by commercial banks. Examples 
from the practice of highly developed financial markets show that LBO transactions can be in the 
form of MBO transactions, where company managers buy shares from existing shareholders and 
vice versa, EBO where the privatized company again publicly sells its shares. LBO transactions are 
related to merchant banking, whereby investment banks buy equity interests in the company and 
thus become investors in LBO funds.
 
The process of investment management is at its beginnings in the transition countries, where only 
some of these funds appear occasionally in the form of smaller investment transactions. With the 
development of the financial market, the application of more efficient legislation, international 
financial standards of greater interest of domestic and foreign investors for new forms of investment, 
more practical application of investment management in the countries in transition is expected.
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SUMMARY

According to the International Monetary Fund, Egypt’s employment elasticity of growth in the 
last two decades was relatively low, as previous policies focused on capital deepening rather 
than improving labor utilization growth rate. This paper uses input-output analysis to identify 
the economic activities that have high output and employment multipliers at the subsector level 
of manufacturing and services in Egypt, while previous multiplier research for Egypt analyzed 
manufacturing as an aggregate sector. The top 20 ranking subsectors in terms Fof employment 
multipliers include 13 services and 7 manufacturing subsectors.  Except for food and accommodation 
services, most of the services subsectors gain their high rank from direct and induced employment, 
with little contribution of backward interlinkages. The picture is mixed for manufacturing. For 
example, most of the employment effect of food products and beverages is attributed to the 
interlinkage with the agriculture sector, but the direct and induced employment effects are small. 
The paper presents an illustrative exercise which excludes imported intermediate inputs in order 
to account for the possible overestimation of the multiplier effect due to imports. The employment 
multiplier is reduced by more than 30% in the sectors which use intermediate inputs from high 
import upstream sectors.
Keywords: employment, growth, employment multiplier, aggregate sector, manufacturing

INTRODUCTION

Sustained high and inclusive growth and job creation have been among the main challenges facing 
Egypt (IMF 2018). Egypt’s 2030 sustainable development strategy envisions “maximizing value added, 
and generating decent and productive jobs”, with a target of increasing the share of manufacturing 
and services in GDP. IMF (2018a) and Morsy et. al. (2015) described the employment elasticity of 
growth in Egypt to be relatively low, and criticized the concentration of economic growth activities 
in the last two decades on capital deepening rather than improving labor utilization growth rate 
(measured as employment to population ratio). Therefore, an important policy question for Egypt 
is identifying the economic activities that have high employment potential. 
Labor intensity of an economic activity is not an adequate measure of its employment potential. 
It is important to consider sectoral interlinkages which show the effects of an increase in final 
demand of one sector on other sectors’ employment and therefore general employment levels. 
For example, an increase in apparel exports implies an increase in the output of apparel and 
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the other sectors which serve as inputs to the apparel industry. Input-output multiplier analysis 
identify interlinkages between the different sectors in the economy, and their impacts on output 
and employment. Therefore, multipliers are useful tools to direct cross-cutting and sector-specific 
development policies. 
For example, Kapstein et. al. (2012 a,b) used multiplier analysis to assess potential impacts of 
investments of the International Finance Corporation (IFC) on employment and value added 
effects in Tunisia and to assess the impacts of funds provided to Jordan. The World Bank used 
multipliers as one of the tools for assessment of employment creation effects of infrastructure 
projects in developing countries (Ianchovichina et.al., 2012), and energy sector activities (Bacon 
and Kojima, 2011). Stehrer and Ward (2012) in a study contracted by the European Commission 
calculated employment multipliers of 12 sectors for European countries in order to identify the 
sectors with highest employment responsiveness to stimulus packages, and assess the feasibility 
of sector-specific measures. Stehrer and Ward (2012) is one of the few studies which distinguish 
between domestic and international employment multiplier effects through accounting for 
imported intermediate inputs. 
Few studies calculated output and employment multipliers for Egypt, and to the knowledge of the 
author, none of them calculated employment multipliers at the subsector level of manufacturing. 
Fayed and Ehab (2015) examined the  output multiplier effects of the construction sector using 
input-output tables and time series analysis, and both methods showed the high backward multiplier 
effects of the construction sector, where the most important feeding industries were identified 
as the financial and wholesale trade sectors. Earnst and Sarabia (2015) calculated employment 
multipliers, and used them to assess the employment impacts of the stimulus package launched 
by the government for 2013/14. However, their paper treated manufacturing as an aggregate 
sector, with some breakdown of the services subsectors. The current paper identifies output and 
employment multiplier effects at the subsector level of manufacturing in Egypt, and provides more 
detailed breakdown of the services subsectors compared to previous research on Egypt. In addition, 
the current paper provides an illustrative exercise to account for the possible overestimation of the 
multiplier effect due to imports, through presenting import-adjusted multipliers. Informing policy 
makers of the employment multiplier effects of each subsector of manufacturing and services 
guides economic development policies towards the sectors that have higher employment multiplier 
effects, and helps policy makers to assess the employment impacts of alternate stimulus packages.

DATA AND METHODOLOGY

Output and employment multipliers are useful for estimation of the effects of exogenous changes 
in demand for the output of a given sector on the other sectors of the economy. The multiplier 
effects include indirect effects in the form of demand for intermediate inputs from other sectors 
in the economy, and induced effects through changes in consumption demand resulting from 
higher household  income and employment (Miller and Blair, 2009). For example, employment 
opportunities resulting from an injection of capital from a donor organization to a food processing 
firm includes (1) direct employment within the food processing firm, such as quality control 
manager (2) indirect labor in the upstream sectors such as jobs in the agricultural sector to provide 
raw materials, and transport services jobs outsourced from a transportation company, and (3) 
induced employment which includes jobs created due to higher demand triggered by the spending 
of the food processing direct and indirect employees, like an additional waiter job resulting from 
higher demand for restaurant services (Troiano et. al, 2017).
The main advantage of Input-output based multipliers is providing simple and transparent 
measurements of the interlinkages in the economy that can be easily understood by policy makers. 
However, they have some limitations and the results have to be interpreted with caution. First, it is 
a static model which assumes fixed proportional relationship between inputs and outputs and does 
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not account for structural changes; an assumption which cannot be valid in the long term. Second, 
the model does not distinguish between domestic and imported inputs, and does not consider 
the possible substitution effect of imports. Third, the model assumes constant relative prices, and 
does not account for the possible changes in relative prices due to changes in demand (Earnst and 
Sarabia, 2014). Fourth, the model does not reflect the possible differences between firms in terms 
of size and productivity (Kapstein et. al., 2012a). 
The base of the Input-Output model is the fixed technical coefficients matrix developed by Wassily 
Leontief in 1936, which shows for each sector in the economy, the proportional value of inputs 
purchased from all sectors (including itself) per monetary unit of output. The columns of the 
technical coefficients matrix show the production functions of each productive sector within this 
economy (Cassar, 2015). 
In matrix terms the model is as follows (based on Earnst and Sarbia, 2014):
	 Y = X + AY 		  (1)
	 (I - A)Y = X		  (2)
	 ∆Y = (I - A)-1∆X	 (3)
	 ∆Emp = >(E/O)∆Y	 (4)
where Y = gross output vector, X = final demand vector, A = technical coefficient matrix, where aij ≥ 
0 for all i and j and aij = xij/x   where xij is the jth intersectoral requirement of the ith commodity and 
Xj is the jth sectoral output, I = identity matrix, (I-A)-1 = Leontief inverse matrix Emp = employment 
multiplier effects matrix=  diagonal matrix of sectoral employment output ratios with ej = eij if i = 
j, eij = ej =employment output ratio, where j = 1…n.
The multiplier or Leontief inverse matrix (I – A)-1measures how the demand for the ith industry 
changes as a result of a change in exogenous demand of the jth industry. The sum of each column of 
the matrix represents the total output multiplier effects of sector j and is defined as Type I multiplier. 
Indirect effects of an exogenous demand of a given sector j are obtained by subtracting the direct 
coefficient  ajj from the total output multiplier. Type II multiplier includes type I multiplier and the 
induced effects in the economy caused by higher household income and expenditure as a result of 
the initial change in exogenous demand . In type II multipliers, household consumption is made 
endogenous to the model and is represented by a new column in the coefficients matrix and the 
corresponding expenditure of households, proxied by labor wages, is represented in a new row. The 
resulting matrix is known as the augmented matrix A*.  The inverse of (I-A*) is calculated, and the 
type II multiplier is obtained following the same procedures of type I.
The employment multipliers are calculated through multiplying a diagonal matrix of employment 
output ratio by (I-A) or (1-A*) depending on the type of multiplier. The employment output ratio 
is the inverse of the labor productivity of each sector.  The resulting employment multiplier is 
interpreted as the number of jobs created for each additional USD 1 million of final demand of 
sector j. The jobs created are classified into direct employment in sector j, indirect employment in 
the upstream sectors supplying intermediate inputs to sector j, and induced employment created to 
fulfill additional demand resulting from higher expenditure enabled by employee income generated 
through direct and indirect employment (Cassar, 2015).
An important consideration in multiplier analysis is leakages from the economy through imports. 
High imports of intermediates and consumer products dilute the indirect and induced multiplier 
effects. An illustrative exercise to demonstrate how imports can impact multipliers is provided. 
The approximation is based on only including the intermediate inputs sourced domestically in 
the technical requirements matrix. Given that the input-output tables do not show each sector’s 
intermediate imports, the share of imports in total demand for each sector is used as a proxy for 
imported intermediate inputs.  See Tregannia (2007) for more detail.
Data for input-output tables is obtained from CAPMAS(2016) which provides input-output tables 
at a disaggregated subsector level. The most recent available data with sub-sectoral breakdown and 
matching labor data was for 2012/13. Some subsectors are aggregated in this paper to match the 
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available labor data (for example, agriculture was aggregated into one sector). Employment data at 
the subsector level of manufacturing and mining is available from the economic census of 2012/13 
(CAPMAS 2015). Agriculture and services data are obtained from the consolidated bulletin of 
labor survey of 2013 (CAPMAS 2014). 

RESULTS AND DISCUSSION

Before discussion of the multiplier effects of the different subsectors of the economy, we present 
an overview of the contribution of each subsector to Egypt’s value added and employment. Then, 
we identify where Egypt stands in terms of labor productivity gap in comparison with Turkey and 
Tunisia, and compare labor productivity of the different subsectors.

OVERVIEW OF SECTORAL EMPLOYMENT/VALUE ADDED SHARES AND LABOR 
PRODUCTIVITY

The contribution of each subsector of  manufacturing and services in Egypt’s value added and 
employment is compared in figures 1, and 2. The subsectors above the 45o line have a higher 
contribution to Egypt’s employment compared to its contribution to value added. While the results 
are mixed for the different subsectors of manufacturing and services, in most cases the contribution 
of each subsector of services in Egypt’s employment is higher than its contribution to value added. 
This result is more evident for construction, education, retail and wholesale trade, and public 
administration. For example, the contribution of construction to GDP is 6% while its contribution 
to Egypt’s employment is 12%. Real estate, finance and insurance, and electricity, gas and water 
supply are exceptions. In most of the subsectors of manufacturing, the subsector contribution to 
value added is equal to or higher than its contribution to employment. The only exceptions are 
apparel, textiles, fabricated metals (excluding machinery), and furniture, for example apparel’s 
contribution to value added is 0.5%, but its contribution to employment is 1%. On the other hand, 
agriculture contributes to 28% of total employment in Egypt, but its share in value added is limited 
to 11.5%. This reflects the low labor productivity of agriculture relative to the other sectors in Egypt. 
There is evidence from the literature that a large labor productivity gap exists between the different 
sectors of the economy, especially in developing countries. Labor productivity is defined in this study 
as value added per worker. Agriculture is characterized by low labor productivity as it represents 
40% of Egypt’s average labor productivity.  On the other hand, labor productivity of manufacturing 
is 40% higher than the country average, but this indicator could be inflated due to the petroleum 
refineries labor productivity. The services sector labor productivity is close to that of the country 
average. Turkey’s productivity gap behavior is similar to that of Egypt,  while in Tunisia agriculture 
labor productivity represents two-third the country’s average labor productivity (El- Haddad, 2015). 
However, the behavior of the different subsectors varies (Figures 3 and 4). Petroleum extraction, 
which employs less than 0.1% of the workers, has the highest labor productivity estimated at USD 
1 million / worker. Meanwhile, the economic activities that employ the largest share of Egypt’s 
workers have the lowest labor productivity. Agriculture, construction, wholesale and retail trade, 
education and public administration employ 28%, 14%, 11%, 9%, and 8% of the total Egyptian 
workers respectively. However, the labor productivity in those sectors ranged between USD 3000 to 
USD 5000 of value added per worker annually, which represents  40% to 65% of average productivity 
per worker in Egypt in 2012/13. 
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Figure 1 Subsector share in value Added & employment in Egypt in 2012/13, manufacturing
Source: Author Calculation, based on data from CAPMAS (2014, 2015,2016)

Figure 2 Subsector share in value Added & employment in Egypt in 2012/13, services
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Figure 3 Labor productivity in agriculture, mining, and manufacturing
Source: Author Calculation, based on data from CAPMAS (2014, 2015,2016)

Figure 4 Labor productivity in services
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MULTIPLIER EFFECTS

The output multipliers of each subsector are compared in figure 5. The indirect effect is higher in the 
manufacturing sectors than the services sectors. This is explained by the fact that manufacturing 
relies on intermediate inputs more than services do. i.e. the value added of manufacturing is lower 
than services.  For example, the value added of education represents 95% of the total production 
value, and intermediate inputs represent 5%, while the value added of apparel represents 41% of the 
total production value, and intermediate inputs represent 59%. Therefore, the indirect multiplier 
effect of education is lower than that of apparel (0.2 versus 1). An indirect multiplier effect which 
is equal to 1 means that an increase in final demand of apparel by USD 1, results in an increase in 
demand for intermediate inputs from other sectors in the economy by USD 1. A similar increase of 
$1 in demand for education but with an indirect multiplier of 0.2, results in an increase in demand 
for intermediate inputs by only $0.2. 
However, the induced multiplier effect is notably higher in services compared to manufacturing . 
Labor wages represent a high share of production value of each subsector of services. Therefore, high 
demand for the output of services increases the demand for labor, which increases consumption 
spending, thus, inducing higher consumption demand for other sectors in the economy. For example, 
induced multiplier effect of education is 2.7, and labor wages represent 67% of the production value 
of education. In contrast, the induced multiplier effect of apparel is 1.3 where labor wages represent 
19% of total production value.  Total labor wages in each subsector is a function of employment to 
output ratio (the inverse of labor productivity) and average labor wage. For example employment 
to output ratio for education and apparel is 33.4 and 15.4 respectively, and the average annual labor 
wages are USD 2926 and USD 1846 respectively. 
The employment multipliers are demonstrated in figure 6. In most of the manufacturing subsectors, 
the indirect employment effect represents the largest share of the multiplier. Direct and induced 
employment effects have a smaller share in the multiplier compared to services. For example, 
the food products and beverages sectors have indirect employment effects of 162.5 and 110.5 
respectively, while the direct employment effects are 32.5 and 19 respectively, and the induced 
employment effects are 21.5 and 26 respectively. The two subsectors mainly rely on agriculture 
for intermediate inputs, and agriculture has a high employment to output ratio. Therefore, for 
each USD 1 million  increase in the final demand for food products, 32.5 jobs are created in food 
products and 162.5 jobs are created in agriculture and other sectors (150 of the 162.5 jobs are in 
the agriculture sector). In contrast, in most of the services, the direct multiplier effect is highest 
followed by the induced effect, and the indirect multiplier effect is small. For example, for each 
USD1 million increase in demand for education, 228 jobs are created in education, 84 jobs are 
created in the upstream sectors, and 78 jobs are created due to induced demand (as a result in an 
increase in consumption demand by the education sector employees). The higher the average labor 
wage in the sector, the higher the induced employment effect.
Table (A.1) in the appendix ranks all the sectors in terms of Type II multiplier. Then, the sectors are 
ranked in terms of the direct employment, and indirect employment effects. The top twenty ranking 
subsectors in terms of type II multiplier include 13 services subsectors, and 7 manufacturing 
subsectors. The agriculture sector also ranks high. However, except for food and accommodation 
services, the services subsectors high ranking is due to direct employment and induced effects. 
There are weak backward interlinkages with the other sectors in the economy, and most of the 
services subsectors ranking in indirect employment is at least 9 ranks lower than their overall type 
II multiplier rank. Although food products, fabricated metals, and beverages rank low in terms of 
direct employment, they obtain their high rank in type II multiplier due to their strong backward 
interlinkages with other subsectors. In textiles, apparel, and furniture, direct employment effect 
was highest, with similar contribution of indirect, and induced effects.  
The above raises an important policy implication question. Many developing countries, including 
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Egypt, consider higher value added sectors as drivers for economic growth, however, such sectors 
have low indirect multiplier effect due to weak backward interlinkages with other sectors in 
the economy. At the same time if labor wages  represent a large share of the high value added 
sectors, such sectors can  induce growth in the economy through higher consumption spending. 
An important consideration in this regard is leakages from the economy through imports. High 
imports of intermediates and consumer products dilute the indirect and induced multiplier effects. 
Figure 7 provides an illustrative exercise to demonstrate the impact of imports on multipliers. 
The approximation is based on only including the intermediate inputs sourced domestically in 
the technical requirements matrix. However, given that the input-output tables do not show each 
sector’s intermediate imports, the share of imports in total demand for each subsector is used 
as a proxy for imported intermediate inputs.  The table shows that the employment multiplier 
is reduced by more than 30% in the subsectors which use intermediate inputs from high import 
upstream sectors, like fabricated metals, vehicles, electric appliances, computer and electronics and 
other machinery. The import-adjusted employment multipliers of food products, textiles, apparel, 
and  are 20%-25% lower than the original multipliers. The employment multipliers of  most of the 
services subsectors witnessed little changes (less than 20%) when import adjustments were applied. 
Mainly food and accommodation services and communication are the services subsectors whose 
import multipliers were 20-25% lower than the original multipliers.

Figure 5 Egypt’s Output Multiplier  Effects

Source: Author Calculation, based on data from CAPMAS (2014, 2015,2016)
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Figure 6 Egypt’s Employment Multiplier Effects

Author Calculation, based on data from CAPMAS (2014, 2015 ,2016)
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Figure 7 Egypt’s Import-Adjusted Employment Multiplier Effects 

Author Calculation, based on data from CAPMAS (2014, 2015, ,2016)

CONCLUSIONS AND POLICY IMPLICATIONS

The input-output based multipliers provide simple and transparent measurements of the 
interlinkages in the economy that can be easily understood by policy makers. However, the results 
should be interpreted with caution.
The top 20 ranking subsectors in terms of employment multiplier effects include 13 services and 
7 manufacturing subsectors.  Except for food and accommodation services, most of the services 
subsectors gain their high rank from direct and induced employment, with little contribution 
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of backward interlinkages. The picture is mixed for manufacturing. For example, most of the 
employment effect of food products and beverages is attributed to the interlinkage with the 
agriculture sector, but the direct and induced employment effects are small, given the relatively 
low labor intensity of food processing, and high labor intensity (so high indirect employment) 
and low wages of agriculture (so low induced employment). In textiles, apparel, and furniture, 
direct employment effect was highest, with similar contribution of indirect, and induced effects. 
Compared to services, the manufacturing subsectors show higher indirect employment multiplier 
effects (backward linkages), due to their high demand of intermediate inputs from the feeding 
industries. This finding agrees with the multiplier analysis performed in other countries, like the 
European Union countries (Stehrer and Ward 2012), and South Africa (Tregannia, 2007)
Egypt’s industrial and trade development strategy identified some manufacturing subsectors as 
priority industries, for which specific development packages would be developed (Ministry of Trade 
and Industry, 2016). The strategy selected those subsectors based on  their export readiness, and 
value added.  The findings of this paper provide guidance to the policy makers about the employment 
potential of those subsectors. The subsectors with high employment multiplier effects, where more 
than 180 jobs are created per each additional USD 1 million of final demand are: textiles, apparel, 
agriculture and food products (including beverages), and fabricated metals. Engineering industries 
(electric appliances, vehicles, machinery, computer and electronics) generate a range of  91 to 158 
jobs for each USD 1 million increase in final demand. Chemicals (includes basic chemicals and 
pharmaceuticals, plastics, paper) and mining generate relatively low employment opportunities (a 
range of 55 to 101 jobs for each USD 1 million increase in final demand for chemicals, and 17 to 53 
jobs for mining ); however, they are important as inputs for other industries.  
Policy implications drawn from this paper should be considered in light of the low labor 
productivity in the subsectors with highest share in total employment in Egypt. For example, 
agriculture employs 28% of Egypt’s workers, but its contribution to GDP is limited to 11.5%. The 
labor productivity of the agricultural sector is low compared to other countries. Therefore, any 
program or initiative directed towards this sector should set improving labor productivity as a 
priority. Kheir-El-Din and Al-Laithy (2008) found that improving labor productivity in agriculture 
reduces poverty among Egypt’s agricultural labor. Improving productivity in the agricultural sector 
requires investments in research and development, human capital, infrastructure, and capital (El 
Mahdi, 2014). Considering the findings about interlinkages in the economy, higher demand for 
food processing and textile sectors (through demand for cotton) causes an increase in demand 
for agriculture, which drive investments that could boost productivity in that sector. Failure to 
recognize the interlinkage between agriculture and food processing in employment could result in 
ignoring the food processing sector in stimulus packages targeting employment on the grounds of 
its relatively low labor intensity. 
Finally, an important policy implication from this paper is the effect of imports on domestic 
multiplier effects. The paper presents an illustrative exercise which excludes imported intermediate 
inputs in order to account for the possible overestimation of the multiplier effect due to imports. 
Most of the services subsectors exhibited little changes in employment effect, when import-
adjusted multipliers were used, given the low intermediate input requirements of most services, 
and the non-tradability nature of the sector.  However, the employment multiplier is reduced by 
more than 30% in the sectors with a high share of imported intermediate inputs, like fabricated 
metals, vehicles, electric appliances, computer and electronics and other machinery. Those findings 
guides policy makers towards subsectors that could be candidates for new investments to ensure 
more integration along domestic value chains, and at the same time enhance employment. 
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APPENDIX

Table A.1 Employment Multipliers and the Ranking of each Subsector (Number of jobs created for 
each addition USD 1 million increase in final Demand)
Subsector Employment Multiplier Employmennt Multiplier Rank

Direct Indirect Induced Total Direct Indirect Induced Total 
Manufacturing
Food Products 32.5 164.9 21.6 219.0 25 1 5.0 5
Apparel 101.2 63.8 37.0 202.0 9 5 7.0 7
Fabricated Metals 45.7 107.0 29.2 181.8 20 3 8.0 8
Beverages 19.1 112.8 28.4 160.3 32 2 12.0 12
Other machinery 43.7 85.3 29.5 158.5 22 4 13.0 13
Furniture 81.4 44.4 25.8 151.7 11 13 14.0 14
Textiles 70.8 46.0 32.8 149.6 13 12 15.0 15
CompElectronic 27.0 57.6 27.1 111.8 27 8 22.0 22
Leather 51.1 34.9 18.3 104.3 17 16 23.0 23
Plastics 42.1 38.0 20.9 101.0 23 14 24.0 24
Other 10.3 62.1 20.2 92.5 38 7 27.0 27
Vehicles 17.7 52.5 22.2 92.3 33 10 28.0 28
Electric Appliances 16.1 55.2 20.6 91.8 36 9 29.0 29
Wood 60.5 10.5 20.7 91.7 15 33 30.0 30
Tobacco 17.1 51.8 20.5 89.4 34 11 31.0 31
Paper 40.9 12.2 14.4 67.5 24 30 34.0 34
Other non-metal products 29.4 20.0 15.3 64.7 26 25 35.0 35
Chemicals,pharma 16.4 22.5 17.0 55.9 35 22 37.0 37
Coke,Petroleum products 1.7 15.9 9.1 26.7 43 26 41.0 41
Services
Education 229.6 11.5 78.4 319.5 2 32 1.0 1
PublicAdmin 157.7 24.2 87.3 269.3 4 21 3.0 3
Mining services 216.2 3.4 18.1 237.7 3 41 4.0 4
Construction 154.5 28.2 32.3 215.0 5 19 6.0 6
Human Health 90.1 33.7 48.4 172.2 10 18 9.0 9
Land,pipe transport 129.6 12.1 26.9 168.7 6 31 10.0 10
Wholesale,retail trade 124.9 14.4 22.6 161.9 8 27 11.0 11
Warehousing,logistic 129.3 4.9 10.3 144.4 7 38 16.0 16
Postal 44.7 9.5 86.7 141.0 21 34 17.0 17
Accommodation,Food 50.0 63.3 21.9 135.2 18 6 18.0 18
Arts, entertainment 46.4 13.9 71.0 131.3 19 29 19.0 19
Professional,technical 73.4 5.8 42.6 121.8 12 37 20.0 20
Air Transport 56.4 34.9 26.2 117.5 16 17 21.0 21
Membership Org 1.8 37.5 58.7 98.0 42 15 25.0 25
Administrative 60.7 9.3 24.3 94.2 14 35 26.0 26
Repair 26.4 27.1 33.5 86.9 28 20 32.0 32
Communication 19.6 21.8 30.3 71.7 31 24 33.0 33
Electricity, water,gas 24.6 8.6 18.3 51.6 29 36 38.0 38
Financial and insurance 15.0 4.2 24.2 43.5 37 39 39.0 39
Water Transport 22.0 3.7 9.1 34.8 30 40 40.0 40
Real estate 3.0 2.5 8.1 13.6 41 44 43.0 43
Agriclture and Mining
Agriclture 264.4 14.2 18.0 296.6 1 28 2.0 2
Other mining 8.2 22.2 28.1 58.5 40 23 36.0 36
Metal Mining 8.9 3.3 5.1 17.3 39 42 42.0 42
Crude petroleum, natural gas, 
extraction

0.8 3.2 2.8 6.9 44 43 44.0 44
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TTable A.2 List of Abbreviations of Subsector names
Abbreviation Subsector
Food Products Manufacture of food products
Apparel Manufacture of wearing apparel
Fabricated Metals Manufacture of fabricated metal products, except machinery and equipment
Beverages Manufacture of beverages
Other machinery Manufacture of machinery and equipment n.e.c.
Furniture Manufacture of furniture
Textiles Manufacture of textiles
CompElectronic Manufacture of computer, electronic and optical products
Leather Manufacture of leather and related products
Plastics Manufacture of rubber and plastics products
Vehicles Manufacture of electrical  equipment and Manufacture of other transport equipment
Electric Appliances Manufacture of electrical equipment

Wood
Manufacture of wood and of products of wood and cork, except furniture; manufacture 
of articles of straw and plaiting materials

Tobacco Manufacture of tobacco products

Paper
Manufacture of paper and paper products and Printing and reproduction of recorded 
media

Other non-metal products Other Non-metal products

Chemicals,pharma
Manufacture of chemicals and chemical products and Manufacture of basic 
pharmaceutical products and pharmaceutical preparations

Coke,Petroleum products Coke and refined petroleum Products
Other Other manufacturing
Education Education
PublicAdmin Public administration, defence
Mining services Minin Services
Construction Consturction
Human Health Human health and social work activities
Land,pipe transport Land transport and transport via pipelines
Wholesale,retail trade Wholesale and retail trade; repair of motor vehicles and motorcycles
Warehousing,logistic Warehousing and support activities for transportation
Postal Postal and courier activities
Accommodation,Food Accommodation and food service activities
Arts, entertainment Arts, entertainment and recreation
Professional,technical Professional, scientific and technical activities
Air Transport Air transport
Membership Org Activities of membership organizations
Administrative Administrative and support service activities
Repair Repair Services 
Communication Information and communication
Electricity, water,gas Electricity, water,gas supply
Financial and insurance Financial and insurance activities
Water Transport Water transport
Real estate Real estate activities
Agriclture Crop and animal prorudction
Other mining Other mining and quarrying
Metal Mining Mining of metal ores
Crude petroleum, natural 
gas, extraction Crude petroleum, natural gas, extraction
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SUMMARY 

This paper presents the results of studies on violence against women in many countries worldwide, 
including female citizens of the countries and female immigrants. The paper has been written using 
the results of research conducted by the World Health Organization, the London School of Hygiene 
and Tropical Medicine and the South African Medical Research Council; the fellowship project 
on female immigration, supported by the Scientific & Technological Research Council of Turkey 
(TUBITAK); and the Research on Domestic Violence against Women in Turkey, conducted by the 
Hacettepe University Institute of Population Studies and the Ministry of Family and Social Policies 
in Ankara, Turkey. The paper has combined several studies on preventing violence against female 
citizens and female immigrants conducted in various countries throughout the world.
Keywords: Violence, Female Citizens, Female Immigrants, World Health Organization, Turkey, 
Worldwide

INTRODUCTION

Violence against women, whether female citizens or female immigrants, in any country is an 
international and global social problem that exists all over the world.
The problem is that, while some countries have recognized this problem, some have not yet 
recognized that the problem exists.
This paper presents the results of studies on violence against women in many countries conducted 
by the World Health Organization, the London School of Hygiene and Tropical Medicine and 
the South African Medical Research Council, using the results of 185 studies from 86 countries 
representing all global regions and data from 155 studies in 81 countries. 
At the same time, the research in Turkey included 15,072 households from 12 statistical regions of the 
country, including Istanbul, West Marmara, Aegean, East Marmara, West Anatolia, Mediterranean, 
West Black Sea, East Black Sea;Central,Northeast, Central East and Southeast Anatolia. 
In addition, the fellowship project on female immigration in Turkey included over 400 female 
immigrants, from Armenia, Azerbaijan, Belarus, Moldova, Kazakhstan, Kyrgyzstan, Russia, 
Uzbekistan, Turkmenistan, Ukraine, Georgia, Estonia, Latvia and Lithuania, who were living 
in Turkey. This project represented four statistical urban areas of the country, Istanbul, Ankara, 
Antalya, and Izmir.
The paper presents the results of research that shows that violence against women is an international 
and global social problem; occurring all over the world and that countries need to find ways to 
prevent this violence against female citizens and female immigrants.
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METHODOLOGY OF THE STUDIES

The research of the World Health Organization in association with the London School of Hygiene 
and Tropical Medicine and the South African Medical Research Council used a program Stata 
12.1 that included a random effects meta-regression and large international data sets, such as the 
World Health Organization multi-country study on women’s health; and domestic violence against 
women (10 countries), International Violence Against Women Survey (8 countries), and Gender, 
alcohol and culture: an international study (16 countries). 
According to data of the University of Birmingham, ‘stata is described as a complete, integrated 
statistical package that provides everything needed for data analysis, data management, and 
graphics’ (Stata 12.1 - University of Birmingham, 2014).
For the data of the Research on Domestic Violence against Women in Turkey, the following methods 
of research were used: field studies, face-to-face interviews and the KishSelection Method.
For data Survey Methods, ‘the Kish selection method is a method for selecting people to interview 
for a survey’ (Kish Selection Procedure – Survey Methods, 2013).
In the project on Female immigration, similar methods of field study were used and consisted of 
face-to-face interviews, surveys and direct observation among female immigrants.

REVIEW OF INTERNATIONAL LAWS ON VIOLENCE

International Domestic Violence Law comprises many International Acts in many countries 
worldwide and it continues to develop thanks to ongoing activity and the efforts of the United 
Nations.
Evolution of development law concerning domestic violence started in 1948 from the Universal 
Declaration of Human Rights (UDHR) that was adopted by the United Nations General Assembly 
(Universal Declaration of Human Rights, 1948).
In 1993, the Declaration on the Elimination of Violence against Women (DEVAW) (Declaration 
on the Elimination of Violence Against Women, 1993) was adopted by the UN General Assembly. 
According to data of the project “The Advocates for Human Rights”, this Declaration is “one of the 
most important resolutions on domestic violence. Adopted by the UN General Assembly in 1993, 
DEVAW establishes the most comprehensive set of standards in international law for the protection 
of women against sexual and gender-based violence. DEVAW recognizes violence against women 
as “an obstacle to the achievement of equality” and a “manifestation of historically unequal power 
relations between men and women,” as well as a violation of fundamental freedoms including the 
prohibition against torture” (UN Resolutions on Domestic Violence, 2012).
In addition, in 2004 the Resolution 58/147 entitled “Elimination of domestic violence against 
women” was adopted by the UN General Assembly (Elimination of domestic violence against 
women, 2004).
Concerning Turkey, in 2012 the Parliament of Turkey accepted Law No. 6284 from 8 March 2012, 
“The Law to Protect Family and Prevent Violence Against Women” which should protect Turkish 
and foreign women against violence in families (The Law to Protect Family and Prevent Violence 
Against Women, 2012).

THE RESULTS OF RESEARCH ON VIOLENCE AGAINST WOMEN

The Research on Violence against Womenconducted by the World Health Organization, together 
with the London School of Hygiene and Tropical Medicine and the South African Medical Research 
Council, uses the results of the 185 studies from 86 countries representing all global regions and 
data from 155 studies in 81 countries.
For the study, large international data sets were used, such as ‘the World Health Organization 
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multi-country study on women’s health; and domestic violence against women (10 countries), 
International Violence against Women Survey (8 countries), and Gender, alcohol and culture: an 
international study (16 countries).’
According to the results of the report of the World Health Organization, ‘overall, 35% of women 
worldwide have experienced either physical and / or sexual intimate partner violence or non-
partner sexual violence. While there are many other forms of violence that women may be exposed 
to, this already represents a large proportion of the world’s women. Most of this violence is intimate 
partner violence. Worldwide, almost one third (30%) of all women who have been in a relationship 
have experienced physical and/or sexual violence by their intimate partner. In some regions, 38% 
of women have experienced intimate partner violence’ (Global and regional estimates of violence 
against women: prevalence and health effects of intimate partner violence and non-partner sexual 
violence, 2014).

THE RESULTS OF RESEARCH ON DOMESTIC VIOLENCE AGAINST WOMEN IN 
TURKEY

The Research on Domestic Violence against Women in Turkey, conducted by the Hacettepe 
University Institute of Population Studies and the Ministry of Family and Social Policies in Ankara, 
was conducted throughout Turkey. The target sample of ‘15072 households, represented 12 statistical 
regions of urban and rural areas, which were Istanbul, West Marmara, Aegean, East Marmara, West 
Anatolia, Mediterranean, Central Anatolia, West Black Sea, East Black Sea, Northeast Anatolia, 
Central East Anatolia and Southeast Anatolia. It used face-to-face interviews with women aged 
15-59. The results obtained from the quantitative study contain information about different forms 
of violence. These include denial of access to education or to paid employment outside the house 
and disruption of daily life by stalking, along with physical, sexual and emotional violence, all of 
which women have experienced at times from current or former partners, such as husbands, fiancs, 
betrotheds and boyfriends’ (Research on Domestic Violence against Women in Turkey, 2015).
In the research on Domestic Violence, of the15072 households surveyed, 2231 women have been 
subjected to physical and/or sexual violence by their husbands or partners. According to the data, 
violence happened for many reasons, including; economic problems and difficulties (27.0%); bad 
habits of the man (11.9%); reasons relating to the man (28.3%); reasons relating to the woman 
(24.1%); problems with the man’s family (33.0%); problems relating to the children (10.2%), no 
apparent reason (11.6%); pressures from other people (0.7%); problems with the woman’s family 
(3.0%); gossip (0.1%); age difference (1.1%); and other reasons (6.7%).
According to the opinion of Pinar Sevinclidir, ‘the situation with domestic violence is pessimistic in 
Turkey’ (Sevinclidir, 2015). Her opinion is based on the Research on Domestic Violence: “Turkey 
made no progress in reducing domestic violence between 2008 and 2014 according to the Domestic 
Violence against Women Report 2014. The report said that almost 40% of women in Turkey had 
been physically abused at least once in their lifetime. It added that one in 10 had also been subjected 
to sexual violence from their partner” (Research on Domestic Violence against Women in Turkey, 
2015).

THE RESULTS OF THE FELLOWSHIP PROJECT ON FEMALE IMMIGRATION

During the fellowship project on female immigrationin Turkey, thousands of female immigrants 
were invited to participate in the project and the target sample consisted of over 400 female 
immigrants, representing four statistical regions of urban areas, Istanbul, Ankara, Antalya, and 
Izmir. Field studies were conducted among these immigrants living in Istanbul, Ankara, Antalya, 
and Izmir. They were of different levels of education, culture and social status in Turkey and out of 
the female immigrants, 22% of them have confessed to experiencing violence towards them and for 
13% the violence towards them was within their Turkish family (Koshulko, 2017-2018). 
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The results of the research have been presented at the Report for the Scientific & Technological 
Research Council of Turkey “The migration of women from Ukraine and former Soviet Union 
countries to Turkey: differences, similarities, and outcomes” (Koshulko, 2015), and in the book 
‘Women from North move to South: Contemporary migration from the Former Soviet Union 
countries to Turkey’ (Koshulko, 2016).
According to the results of field studies, consisting of face-to-face interviews, surveys and direct 
observation among female immigrants, many of the female immigrants have confessed to 
experiencing discrimination or harassment in Turkish society and / or within their Turkish families. 
Out of the female immigrants from Armenia 7% felt discrimination or harassment in Turkish society 
and 14% of them felt discrimination or harassment within their Turkish families. Concerning 
Azerbaijani female immigrants, 20% of them felt discrimination or harassment in Turkish society. 
For Belarussian women - 20% of them felt discrimination or harassment in Turkish society and 8% 
of them felt discrimination or harassment within their Turkish families.
Concerning Estonian, Latvian and Lithuanian female immigrants, 100% of Estonian, 75% of 
Latvian and 33% of Lithuanian female immigrants felt discrimination or harassment in Turkish 
society, and 50% of Estonian and 25% of Latvian immigrants felt discrimination or harassment 
within their Turkish families.
Concerning Georgian, Kazakhstani and Kyrgyz female immigrants, 22% of Georgian, 15% of 
Kazakhstani and 9% of Kyrgyz immigrants felt discrimination or harassment in Turkish society, 
and 8% of Kazakhstani immigrants felt discrimination or harassment within their Turkish families.
Concerning Moldovan and Russian female immigrants, 40% of Moldovan and 19% of Russian 
immigrants felt discrimination or harassment in Turkish society, and 35% of Moldovan and 9% of 
Russian immigrants felt discrimination or harassment within their Turkish families.
Finally, concerning Turkmen, Ukrainian and Uzbek female immigrants, 9% of Turkmen, 21% 
of Ukrainian and 57% of Uzbek immigrants felt some discrimination or harassment in Turkish 
society. At the same time, 9% of Turkmen; 16% of Ukrainian, and 71% of Uzbek female immigrants 
felt discrimination or harassment within their Turkish families.
It is possible to conclude that domestic violence, discrimination and abuse against female immigrants 
in Turkey are not rare occurrences in families. This had happened for 14% of Armenian; 8% of 
Belarusian and Kazakhstani; 50% of Estonian and 25% of Latvian; 35% of Moldovan; 9% of Russian 
and Turkmen; 16% of Ukrainian and 71% of Uzbek female immigrants.
Are these figures completely true? Who knows? According to direct observation among female 
immigrants, the figures are much higher but the majority of the immigrants were scared or did not 
feel themselves safe in Turkey and so were not absolutely honest during the research and did not 
admit to the real level of violence towards them in Turkish families and in Turkish society.
Issues for female immigrants in Turkey may be manifested in different forms of discrimination 
within the society. 
Nicola Piper and Amber French have suggested that female immigrants in host countries face 
dual discriminations because they are women and they are non-citizens: “Indeed, gender-based 
inequalities, injustice, discrimination and outright violence continue to permeate all societies to a 
certain extent, in some form or another. Such outcomes are often brought to the surface through, 
or are the result of, the migrant experience which, for women, typically means dual discrimination 
on the basis of being female and a non-citizen or absent citizen. Yet migration may allow women 
to turn these negative outcomes around by gaining greater control of their lives, whether through 
escape from traditional gender roles, improved knowledge and awareness about their rights, or 
newfound financial independence. Whether they migrate between two societies with opposing 
or comparable human development situations, women may find that they are liberated simply by 
having taken on a new role because of the move” (Piper, 2011).
With the aim of protecting the family and preventing violence against women, the Turkish 
Parliament adopted the Law on Prevention of Domestic Violence (The Law to Protect Family and 
Prevent Violence against Women, Law No. 6284 from 8 March 2012. The Grand National Assembly 
of Turkey) on 8 March 2012. 
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CONCLUSIONS

The paper presents the results of studies on violence against women in many countries worldwide, 
including female citizens of the countries and female immigrants. 
The paper has been written using the results of the research conducted by the World Health 
Organization together with the London School of Hygiene and Tropical Medicine and the South 
African Medical Research Council; the fellowship project on Female immigration, supported by 
the Scientific & Technological Research Council of Turkey (TUBITAK); the Research on Domestic 
Violence against Women in Turkey, conducted by the Hacettepe University Institute of Population 
Studies and the Ministry of Family and Social Policies in Ankara, Turkey. 
According to the results of the report of the World Health Organization in association with the 
London School of Hygiene and Tropical Medicine and the South African Medical Research Council 
concerning violence against women worldwide, more than “35% of women worldwide” have faced 
violence in their lives and the majority of them more than once. 
According to results of the Research on Domestic Violence against Women in Turkey, from 15072 
households, 2231 women have been subjected to physical and / or sexual violence by their husbands 
or partners.
For the third scientific project on female immigration in Turkey, the target sample consisted of over 
400 female immigrants represented four statistical regions of urban areas of the country, Istanbul, 
Ankara, Antalya and Izmir. Field studies were conducted among the immigrants, who were of 
different levels of education, culture, and social status in Turkey. Of the immigrants, 22% of them 
have confessed to experiencing violence towards them in society, and 13% in their Turkish families.
Therefore, violence against women is an international social problem that exists all over the world. 
If Turkey recognized that this problem exists within Turkish society and Turkish families, this 
would be a good start towards the healing of their society and reducing the problem of Domestic 
Violence in Turkey.
All of the studies on violence against women all over the world confirm the fact that violence 
exists in many countries and that the most important goal for governments should be legislation to 
prevent violence against females anywhere.
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SUMMURY

The science and technology capabilities inculcate economic growth in a country through various 
processes engaged with absorption and utilization of existing knowledge, and creation of new 
knowledge. The Pacific Island Countries consisted of many small developing island nations naturally 
have limited S&T capabilities and narrow development agenda. The present study explores how 
different island nations in the Pacific configure themselves and design development initiatives in 
the global economy. Recent policy initiatives, S&T establishments and innovative approaches in 
PICs are visited to derive reasonable conclusive remarks. The analysis disclose existence of focussed 
but partially fragmented move towards sustainable development rather than driving the economy 
for generating a competitive edge in the business world. The fabric of the economic growth in 
small developing nations is naturally blended with the social and cultural interests and hence 
innovations across specific segments of economic sectors are chosen based on their capabilities 
and access to resources. Hence, the evidence reimpose that fact that the small developing nations, 
in particularlythe PICs,  select the path of development to generate the competitive advantage in 
the global market, while emphasizing sustainability as a priority. 
Keywords: sustainable development, Pacific Island Countries, Innovations in small developing 
nations

INTRODUCTION

The Pacific island countries which consisted of 21 islands nations that are divided into three main 
territories namely Melanesia; Micronesia and Polynesia. Fiji, PNG, New Caledonia, Solaman Islands 
and Vanuatu forms the territory on Melenesia which contains more than 97% of the total land area 
and 89% of the population in the PICs. Nauru (499 persons per sq km), Tuvalu (420 persons per 
sq km) and Guam 323 persons per sq km) reports the highest population densities in the region 
while Fiji, Niue, New Caledonia, PNG Palau, Solomon Islands and Vanuatu reports less than 50 
persons per sq km (Prism 2013). Due to its narrow resources and production capabilities, Pacific 
Island Countries concentrate on a few primary commodities for production and export, such as, 
mineral resources, fishery resources, timber and sugar.  Very little S&T capabilities are consciously 
built around either for sustain the existing production or value addition. 
Like most developing economies, much of the production across the PICs takes place in the informal 
economy. The innovation process, which is generally backed up by S&T inputs, are affected by 
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relatively weak and informal relationship between local knowledge and new S&T knowledge (Turpin 
etal 2015). With a high proportion of the workforce in subsistence or self-employed production, 
such relationships are further weakened or in many cases, non-existent. (Thomason and Hancock  
2011). Hence, flows of knowledge between the expectations of farmers, fishers, foresters, and related 
knowledge producers and the nascent scientific and research community remain an important 
policy task(Turpin and Amaradasa 2018). Hence, the main purpose of this study was to assess the 
desires of the PICs to integrate inputs from S&T and drive the nations through a development path. 

METHODOLOGY

The published material in the main steam of Science and Technology Policy analysis documents 
such as UNESCO World Science Reports were used as the primary source of information. Secondly, 
the related web material that can be accessed through internet were used for further investigation 
and analysis. These documents cover recent policy initiatives, S&T establishments and several 
innovative approaches in PICs. These documents are gone through extensively to identify intended 
key objectives and target of different nations and the region in general.

OBSERVATIONS

COLLECTIVISM VERSUS NATIONALIZATION

Due to limitations in access to S&T resources and limited capabilities to organize those resources 
for productive use, it is eminent that PICs need collective mechanisms to handle their common 
issues. In the recent past, several collectively organised initiatives could be observed in PICs to 
address development challenges though there is considerable diversity related to economic growth 
orientationacross the PICs.
“It is only recently that regional issues have led to some collective policy action and progress towards 
monitoring regional capability. For example, there are significant opportunities for science and 
technology to deliver benefit in areas associated with climate change. These collective actions have 
focused mainly on the impact of climate change and natural disaster such as hurricane or tsunami, 
renewable energy, fisheries, agriculture, telecommunication and environmental sustainability” 
(Turpin and Amaradasa 2016).
The climate change presents significant challenges in the Pacific. It threatens not only livelihoods 
and living standards, but the very viability of communities. Although the role of PacificIsland states 
in the causes of climate change is small, the impact on them is great. Many PacificIslands face new 
challenges such as access to water due to contamination of ground water with sea water.  Some 
habitats and island states face potential obliteration. There is considerable faith in the capacity of 
science to ameliorate the impacts of climate change, but little metric based evidence to guide a 
coordinated way forward.
SEAP (2012) has drawn attention to the ways that climate change has impacted differently on 
various regions around the world.  For example in the Pacific, climate change concern is mostly 
around marine subjects such as sea levels and increased salinity. Climate change seems to be the 
most influential single environmental factor affecting all Pacific Island countries across almost all 
sectors of their economies. Consequences of climate change in agriculture, food security and even 
in spread of communicable diseases (MOHF 2012) are under investigation by several stakeholders.
The SPC which is one of the leading organizations that support programmes on Development 
Partners in Climate Change (DPCC) planned activities to tackle problems associated with climate 
change. Science and technology underpins potential progress in most of these. Some of these 
projects include the following (ICCIP 2017):
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•	 Capacity  Building for the Development of Adaptation Measures in Pacific Island Countries 
Project;

•	 The Pacific Islands Framework for Action on Climate Change;
•	 The Pacific Hydrological Cycle Observing System;
•	 The Pacific Islands Global Climate Observation System;
•	 The Pacific Community- Focused Integrated Disaster Risk Reduction;
•	 Global Climate Change Alliance: Pacific Small Islands States;
•	 Pacific-Australia Climate Change Science and Adaptation Planning Program; and
•	 Pacific Climate Change Science Program.
Other collaborative initiatives such as Secretariat of the Pacific Regional Environment 
Programme(SPREP) and Development Partners in Climate Change (DPCC) coordinated by UNDP 
and powered by regional collaboration are also underway. As global climate change scientific 
knowledge progresses it provides an important resource for effective national policy planning 
and for researchers working in this area in universities, research institutions and the business 
sector. At the COP23 UN climate change conference held in November 2017, Mr Bainamarama, 
Prime Minister of Fiji, emphasised the relationship between climate change and health. Five of the 
eight objectives of Fiji’s National Climate Change Policy seek to reduce the vulnerability of Fiji’s 
population, its health systems and public health environment to the impacts of climate change.
Accordingly, strengthening health service infrastructure, making medical careers more attractive 
and supported through scholarships, and taking initiatives to reduce carbon emissionsare a focus 
of current policy actions (Bainimarama, 2017). 
Access to, and local contributions to this resource requires both regional and international 
collaboration. The current major challenge is to increase national capacities to access and apply 
this information to national planning strategies and monitoring their productive impact. In this 
regard,Vanuatu has recently established a Ministry of Climate Change and now embarked on 
teaching climate change as a subject at the Vanuatu Institute of Technology. There is a focus here 
to use knowledge the students gain to help their communities to become resilient to the impact of 
climate change. The University of South Pacific (USP) in Fiji provides postgraduate level education 
in many similar areas such aspostgraduatecourses in Climate Change and Renewable Energy.

RECENT INITIATIVES BY INDIVIDUAL NATIONS

The public investment in Science, Technology and Research are relatively low in PICs(UNESCO 
2010). However, there were several new initiatives to establish institutional set up to S&T capabilities 
with a view to generate inputs for economic growth. The Pacific Science, Technology and Resources 
Network was formed in 2017 to promote Science and Technology development and take measures 
to address connections between S&T and national policies in the region (STAR 2017).
Considering the socio-economic indicators in the Pacific Region and the limited capacity of the 
sophisticated S&T infrastructure, these nations have little option but to become a user rather than 
a developer of scientific knowledge. Nevertheless, the nations in the pacific region seems to have 
strengths in identifying and selecting appropriate technological know-how which can provide socio-
economic benefits in the long run. For example, mining extractive sector in PNG local communities 
face considerable social and economic change with the development of mining operations in 
their area (Thomason and Hancock 2011).These PNG now plans to operate commercial scale gas 
industry from the year 2018.
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Table 1 Institutionalization of Science, Technology and Innovations in PICs 
Country Institution Year of 

establishment
Purpose

Samoa The Scientific Research 
Organization of Samoa

2008 value addition, product /process 
development, S&T education and 
commercial interests

Samoa The National University 
of Samoa (NUS)

1984 offers courses in Science, Engineering, 
Maritime, Nursing & Health Sciences.

PNG The Research, Science 
and Technology Council

2008 to embark on research, science and 
technology innovations as a way 
forward to industrialization in the 
light of the major development 
projects in mining, petroleum and 
gas.

Fiji Centre for Renewable 
Energy at the University 
of Fiji

2013 research and postgraduate education 
in renewable energy 

Source:  (Turpin and Amaradasa 2018)

Table 1 summarizes several initiatives taken by PICs to enhance capacity to deal with science, 
technology and innovations leading to sustainable development. Continuation of converging 
initiatives is evident from different corners of the PICS. For example, a workshop on “Science & 
Technology for sustainable development” was held in Samoa with a view to provide a platform to 
bring together scientists, researchers and experts in the Pacific to share and profile their research 
for sustainable development (NUS 2017).
The few nations in PICs also show evidences in increasing trend in R&D capacity building, 
especially in the higher education sector, concentrate most research and postgraduate education 
on sustainable development, and social and cultural issues. For example, the UOF in collaboration 
with private sector partners provides a platform to increase the application of solar energy in 
rural areas, especially in schools. The objective is to integrate the production of solar energy into 
national policy guidelines (e.g. National Energy policy and Green Growth Framework of Fiji) in 
order to further promote sustainable development initiatives. The Government of Fiji in its 2017/18 
budget allocated approximately FD 10.4 million targeting 2600 rural community households for 
the installation of new Solar Home Systems as well as setting aside 10 per cent of the budget to 
maintain and purchase spare parts for previously installed systems (Waqairadoru 2018). 
Apart from energy and climate change, the other related regional priority issues are agriculture, 
food security, forestry, and fisheries. Fiji has worked on a “Green growth Framework (GGF)” which 
was passed by the Cabinet of Ministers in November 2014 and produced as a public document in 
August 2015. This GGF is taken as a guideline for all new initiatives in the country for sustainable 
development.
In line with the emphasis on the use of S&T for sustainable development, the parallel changes in 
education at high school level and tertiary level has grown across many PICs through the past 
decade. The PNG Higher Education Plan III 2014-2023 focused very much on transforming Tertiary 
Education, Research and Development through Quality Assurance and Innovation. Strategies (8) 
have been spelt out to overcome what was described as a lack of robust and comprehensive quality 
assurance systems and limited research and development capacity in PNG (Mellam 2014).
In Fiji, the fishing sector is applying new knowledge in order to expand overseas markets. It has 
become a major focus of the fisheries industry. The national fishing ‘catch’ is at present dominated 
by Tuna for the Japanese market. Efforts to diversify into other forms of production and markets 
through aquaculture, inshore fishery and other off shore fishery products such as sunfish and 
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deep-water snapper require significant private sector investment. This process also demands S&T 
investment in order to comply with EU Fish export standards. S&T inputs to fisheries development 
such as Hazard Analysis and Critical Point (HACCP) plan, Single-Strand Confirmation 
Polymorphism (SSCP) Analysis & Good Manufacturing Practices and Procedures (GMPP) will be 
required for future monitoring fish stocks and establishing sustainable management procedures. 
There is a different approach in Kiribati where despite the impact and effects of climate change the 
Kiribatians, a nation of seafarers and fishermen, have focused on enhancing a responsible fisheries 
industry with an emphasis on the need to support, improve and sustain the people’s livelihood, 
food security and economic growth through conservation. One of the islands in the Kiribati group 
is considered a world-class destination for recreational fishing site and is now declared as the largest 
marine protected area in the world (Source: Kiribati National Fisheries Policy 2013 -2025).  
Across the Pacific, the region has been heavily dependent on imported food items due to a decline 
in per capita food production and an imbalance in demand for local food items. This appears to 
be consistent phenomena across many island nations (Sharma 2006). In line with this observation, 
the Pacific Islands Forum Action Plan 2009 emphasized the need to sustain a momentum toward 
improving diet patterns across the Islands as well as maximizing sustainable economic returns 
from fisheries resources and designing an appropriate disaster risk management programme 
to minimize any adverse climate impact (PIFS 2009). The “Fiji 2020 - Agriculture Sector Policy 
Agenda” in Fiji (MOAF 2014) highlighted the need to build sustainable communities and gave high 
priority to ensuring food security was central to the national development agenda.  In this context, 
strategic action articulated in ‘Fiji 2020’ included:
1.	 Modernizing Agriculture in Fiji;
2.	 Developing integrated systems for agriculture;
3.	 Improving delivery of agriculture support systems;
4.	 Enhancing innovative agricultural business models; and, 
5.	 Strengthening the capacity of the country in policy formulation.
Strategic action 3 in the above included curriculum development toward the needs of industrial 
research programmes. Proposed action also pushed for the expansion of scientific output in 
agriculture by promoting the Fiji Agricultural Journal in the region (MOAF 2014). 
Fiji has taken initiatives to shift the country’s economic focus from primary production to 
commercial agriculture and agro-processing. The composition of output from the agriculture 
sector is now shifting from sugar to non-sugar comprised of root crops, tropical fruits, vegetables, 
spices, horticulture and livestock. The Agriculture School at the Fiji National University (FNU) 
use different incentives to attract students to enrol in their degree courses. Such incentives include 
student scholarships, loan packages for graduate students to cover the cost of basic farm implements, 
shed/house and start-up funds. The ultimate objective of this initiative is to attract more young 
people to farming and establish themselves with sustainable livelihoods and boost the nation’s food 
security, reduce dependency on imported food, and encourage commercial farming.
The efforts in Fiji to cater for a high value product niche in agriculture and meet the organically 
grown fresh food market are underway. For example, a Korean based charity organization in Fiji, in 
collaboration with Fiji National University has embarked on using organic farming technology for 
the cultivation, production and delivery of goods on a commercial basis. The approach is already 
being diffused more widely throughout the country. The Fiji Development Bank (FDB) is currently 
working on developing new lending policies, specifically designed for organic farming and further 
develop this niche area in Fiji (Fiji Sun Online 2018). 
Forestry is another important primary resource in Fiji and PNG. In Fiji, the forest covers more 
than 50 per cent of the land area. Export earnings from primary forest products are the fifth highest 
in national export earnings, after sugar, fish, mineral water and garments. Most exports are from 
mahogany and coconut palm wood from over-aged palms.However, forestry in both countries 
substantially uses low and semi intensive technological inputs. As a result, the product range is 
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mainly limited to sawn timber, veneer, plywood, block board, moulding, poles and post, and wood 
chips. Only a limited range of finished value added products are exported. Most is used by the 
local hotel industry. A lack of automated machinery coupled with inadequate technically skilled 
local manpower supply to operate such automated machinery and limited design capabilities 
limit development of value adding in the sector.  The Government of Fiji provides incentives for 
importation of specialized machinery directly used for fisheries and forestry purposes (Investment 
Fiji, 2018). The role of technology, imports of new machinery and access to technically skilled 
personnel will be significant factors in enabling innovation in these sectors. Monitoring the impact 
of policies directed toward enhancing this innovative capability will demand some new approaches 
to S,T&I indicators directed toward these sectors.
Improvement of health service delivery to minimize child mortality, maternal mortality, obesity 
as well as HIV/AIDS issues remain high priorities across the region. Obesity seems to be a key 
health problem among the Pacific Islanders, and is consuming large components of health budget. 
Regional collaboration around health and medical research is also growing in the Pacific. The Fiji 
School of Medicine (FSM), is the key health research school in the region and has taken initiatives 
to establish a Pacific STI and HIV Research Centre in 2008 in collaboration with the National 
Centre in HIV Social Research (NCHSR)  of the University of New South Wales, Sydney, Australia 
(FNU 2008).   Subsequently, FNU has establishedthe Centre for Health Information, Policy and 
Systems in 2010 at FSM (FNU 2013). 

CONCLUSIONS

As the UNESCO Science Report highlighted in 2015, PICs still have limited capacity to use global 
developments in global science and technology. Through the last decade, however, there is some 
evidence of regional policy initiatives developed and under development focussing on sustainable 
development and survival strategies. Parallel policy initiatives at individual economy perspective 
are also blossoming up to reimpose the regional initiatives.Concentrated efforts to develop S&T 
capabilities in an economically advantageous and resource intensive sectors, such as fisheries sector 
in Fiji and Vanuatu, are also visible in PICS.  Development projects which are identified as such 
priority projects by individual countries are generally supported by regional bodies through foreign 
aid or grants. Sustainability of those capabilities in the long-run may need different set of initiatives 
through an integrated approach.
The S&T developments across the Pacific Island Countries discussed above carry an imperative for 
national and regional monitoring. The task is necessary to provide evidence for continual policy 
assessment and improving the policy process. Despite limited capacity to produce new innovations 
driven by new S&T knowledge, the PICs have developed capabilities to access and absorb S&T for 
application in key development areas, especially focusing sustainable use of available resources.
The process entails both access to and the transmission of new knowledge. The role of science 
institutions and training institutions play important complementary roles in gaining access to and 
transmitting new knowledge.Hence, the large informal productive sector operating across PICs 
also demands somewhat different approaches to the transmission of knowledge. Organisational 
approaches that make considerable use of ‘knowledge transfer agents’ agricultural extension officers 
have potential use across other sectors such as fishing and forestry are also important for the wider 
transfer of knowledge. These are all social processes requiring on-going innovative approaches. 
The assessment of effectiveness and progress of these innovative social processes need a new set 
of business approaches nurtured on social responsibilities to deal with sustainable development 
objectives.
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SUMMARY 

The theory of fuzzy sets allows to analyze insufficiently precise, accurate, complete phenomena 
which can not be modeled by the theory of probability or interval mathematics. We define fuzzy sets 
as sets where the boundary of the set is unclear and depends on subjective estimation or individual 
preference. In addition to the standard interpretation scale, described above, a set of numbers to 
each qualitative attribute must be assigned. In addition to the standard interpretation scale a set of 
numbers to each qualitative attribute must be assigned. First of all, it is necessary to determine the 
procedure for determining fuzzy numbers describing the attributes. One of the imperfections of the 
fuzzy sets is subjectivism when defining the boundaries of fuzzy sets and functions of belonging, 
which can significantly influence the final decision. The decision maker’s subjectivity is also present 
in the determination of weighted coefficients. However, in case of giving weight, fixed values are 
necessary. Some decisions require multidisciplinary knowledge, so the decision-making process 
includes more group decision-makers, who independently give their grades.
Keywords: fuzzification, uncertainty, qualitative attributes, weight coefficients

INTRODUCTION 

Fuzzification is a suitable mathematical apparatus for modeling different processes dominated by 
uncertainty, subjectivity, indeterminacy. Uncertainty is also present when decision is made at all 
known decision parameters, but some criteria of a qualitative nature and the value of the attributes 
for assessing options depend on the subjective judgment of the decision maker and the relative 
weight of the selected criteria. The decision maker’s subjectivity can not be avoided in solving real 
problems, but uncertainties must be taken into account in the decision-making process.
Every human being is exposed to the need to make decisions on a daily basis, whether personal 
or decisions related to the work he is doing. We may say that uncertainty is present in every 
decision we make, no matter how simple the problem is. The question is how much the decision 
maker is prepared to ignore the uncertainty and how much he is willing to accept the risk of the 
wrong decision. Uncertainty can be divided into uncertainties caused by wrong assumptions and 
uncertainties due to Force Majeure. Wrong assumptions are the result of insufficient information 
or ignorance of the nature of things that will happen in the future, whether it is an event that has an 
impact on the decision and is not foreseen, or an event is foreseen but not all the effects it carries 
with it, or the specific time of event is not foreseen. A Force Majeure is an event that has harmful 
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consequences that could not be anticipated or prevented, such as weather, catastrophes or other 
events of a similar nature.
Apart from some statistical methods, where based on the knowledge of the past, we can conclude 
about future, there is no way to predict future events in all segments. The decision maker assumes 
certain conditions based on the collected data (state of resources, available capacities, employee 
motivation, etc.), which in most cases are accurate and slightly changeable in function of time. 
Overall, uncertainty can be observed in the following situations:
- when given terms, which characterize the concept, do not determine the uniquely expected result 
- these phenomena are usually modeled by the theory of probability;
- when it is not possible, and it is not necessary, to know precisely the observed values ​​- such 
uncertainties are usually treated with interval mathematics;
- when uncertainty arises from inaccuracy in communication among people (eg high people, low 
temperature, poor sales) - such uncertainties are modeled by the theory of fuzzy sets.

LITERATURE REVIEW

A large number of authors use fuzzy sets to analyze uncertainty in the decision-making process, 
but the most famous name and founder of the theory of fuzzy sets, Zadeh, set the basic postulates 
of this theory (Zadeh, 1965). The most common phasing refers to the use of fuzzy numbers with 
a predefined confidence interval (Retaei, Fahim, Tavasszy, 2014). Fuzzification can also be carried 
out by using the variable confidence interval of a fuzzy number. Thus, some authors (Pamučar, 
Ćirović, Sekulović, Ilić, 2011) believe that the confidence interval depends on the level of conviction 
of the decision-makers in their own claims. Based on the belonging level of individual values ​​of 
the output variable, defazification is performed, i.e. the choice of one value of the output variable 
(Seiford, 1996). As a part of this step, the weight coefficients are aggregated using some of the 
known methods. In this paper, aggregation was carried out using arithmetic weighting (Srđević, 
Zoranović, 2003). One of the imperfections of the fuzzy sets is subjectivism when defining the 
boundaries of fuzzy sets and functions of belonging, which can significantly influence the final 
decision (Pamučar and Ćirović, 2015).

FUZZY SETS TERM

The first work devoted to fuzzy sets was published in 1965 by American professor Lotfi Zadeh 
(Lotfi Zadeh). The theory of fuzzy sets allows to analyze insufficiently precise, accurate, complete 
phenomena which can not be modeled by the theory of probability or interval mathematics. 
When uncertainty arises from inaccuracy in communication among people, such uncertainties are 
modeled by the theory of fuzzy sets. 
Unlike the classical theory of sets, which very precisely defines a boundary that separates elements 
belonging to a set from elements that do not belong to it, the theory of fuzzy sets does not define 
the boundary of separation sufficiently. We define fuzzy sets as sets where the boundary of the 
set is unclear and depends on subjective estimation or individual preference. Affiliation to a set 
is determined on the basis of the level of reliability and is denoted by  So, has a characteristic of 
probability in the claim that an element belongs to or does not belong to the observed set. As an 
example, let’s take a set of banks where it is crowded.  
Depending on the relationship betwen these parameters and their weighted decision can be made 
about belonging to the set. For a specific unit of the bank, one can determine the number of users 
waiting in line as the limit over which it can be said it is a big crowd. However, in addition to the 
number of users, creating of the crowd in the bank is also determined by the time of retention 
of users in the bank, the average duration of the transaction, the state of the bank’s resources 
(cash, personnel, etc.), the user’s structure and a lot of other factors. For the above reasons it is 
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not possible to determine the exact boundary of the set only based on the number of users in the 
waiting line. If we add a situation where there are multiple rows and the number of users in one 
row is disproportionately larger in than other rows, then the perception of the users in smaller 
row is that the bank is not very crowded, while the user in a bigger row has completely different 
opinion. Each perception can be described by the function of belonging which depends on the 
type of problem and the number of other elements. Most real business problems have described 
parameters that are unclear and which are consider linguistic variables and which can be described 
with some of the functions of belonging. 
Depending on the relation between these parameters and their weight coefficients, a valuable 
decision can be made about belonging to the set.
A fuzzy set A is defined as a set of ordered pairs 
А= { })(, xAX µ ,
where:
 nxxxX ∪∪∪= ...21 ,  final set of elements and
 )(xAµ - the function of affiliation (the level of affiliation of element A).
In the theory of fuzzy sets, the belonging of group A is described by the function belonging to 

)(xAµ   in following way:
  1)( =xAµ , if and only if it belongs to A,

0)( =xAµ , if and only if it does not belong to A.
The function can take any value from the interval [ ]1,0  . If )(xAµ  is bigger, then there is more 
truth in the claim that x  belongs to set A.
When set X is a final set, as in the starting assumption, then the fuzzy set A defined in it, is 
represented in the form:
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In case that X is not a final set, the fuzzy set is defined as: 

The requirement that some function of affiliation should be a fuzzy number is that it is normalized 
and convex over the confidence interval. The operations on fuzzy sets and fuzzy numbers are defined 
in a way that further on it is discussed about fuzzy programming and fuzzy logic that are suitable 
for modeling and solving real problems. More and more fuzzy theory is used in traffic regulation, 
intelligent machines, robotics and other areas where the management of some processes entails to 
machines.

FUZZIFICATION OF QUALITATIVE ATTRIBUTES

In addition to the standard interpretation scale, described above, a set of numbers to each qualitative 
attribute must be assigned. First of all, it is necessary to determine the procedure for determining 
fuzzy numbers describing the attributes.
The Fuzzy number (Figure 1) represents a normalized and convex fuzzy set that characterizes the 
confidence interval [ ]21 , xx   and degree of security  ( can be in intervals [ ]2,0 x  ).
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Picture 1 Fuzzy number

A triangular fuzzy number is shown in Figure 2.
Picture 2 Triangular fuzzy number

1 

3x  2x  1x  

The triangular fuzzy number is conditioned by the form of belonging function and is defined by the 

form ),,( 321 xxxA = , where: 

 1x  – bottom, left limit of fuzzy number,

 2x – the value of the fuzzy number with the highest level of belonging and

 3x  – upper, right limit of fuzzy number.

The trapezoidal fuzzy number is defined by the shape ),,,( 4321 xxxxA =  , as shown on 
picture 3.
Picture 3 Trapezodial fuzzy number
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FUZZY LOGIC 

Fuzzy logic, as the basis of the fuzzy system, allows decisions making based on incomplete 
information and models based on fuzzy logic consist of the so-called IF-THEN rule. The input 
variables in the fuzzy system are so-called linguistic variables (“a small number of people in waiting 
row”, “long waiting times”, “high prices”, etc.). The output is given in continuous form. All possible 
values ​​of the output variable are associated to the corresponding level of belonging. Based on 
the level of belonging of individual values ​​of the output variable, “defuzzification” is performed, 
i.e. the choice of one value of output variable is made. Fuzzy logic is most often used to model 
complex systems in which by applying other methods should be very difficult to determine the 
interdependencies that exist between some variables in the model.

Example: IF-THEN rule
IF value is variable x BIG,
THEN value of variable y SMALL.

Based on the theory of fuzzy sets, a whole range of its applications has been developed in 
practice, theory and the usage of fuzzy numbers and fuzzy logic have been developed. Practice 
shows that decision-makers quantify qualitative attributes by comparing them with extremes and 
predominantly statements of the type: “around x “, “not less than x and not more than y”, “between  
x and y” (for example, flight from Banja Luka to Belgrade lasts “approximately 40 minutes”) and 
similar, which in essence are linguistic expressions such that they can be represented by the fuzzy 
number of the “triangular” form. Sometimes, expressions as “between x and y, but not less  than and 
not more than q “ appear, which is a fuzzy number of trapezoidal shape, which can be approximated 
by the fuzzy number of the “triangular” form where 1)( =xµ   the mean value of the interval x-y  
is taken. Therefore, if the decision maker evaluates the qualitative attribute indefinitely, then this 
grade can be expressed as a fuzzy number. If we take a triangular fuzzy number as a form of a fuzzy 
number with which we describe the linguistic expressions of the decision maker, then the interval 
can be described with three discrete values, as in Picture 4.
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It is understood that there is no x where: 
The presented fuzzy number, which must be normalized and convex, represents a subjective 
assessment of decision-maker in evaluating something that is not exactly defined, but is expressed 
in linguistic terms or quantized in a given value scale. Linguistic expressions are quantified in 
the interval of the value scale (1-10) so that the end values of the scales correspond to the terms 
“impermissibly bad” = 1 or “perfect” = 10.
In our example, the decision maker claims that the attribute has the value of “slightly over 6”. To 
the question: which is the smallest and the highest value you would give the attribute, the decision 
maker has opted for “something more than 8” and “no less than 4” which when translated into 
the numeric form is x1=4 and x2=8,2. Hence, the decision-maker’s belief is that the rating for the 
observed attribute can be from 4 to 8.2 and with the highest level of confidence the value  . The term 
“about 6” implies that x0=6 and x1 and x2 are also determined in a way that the decision maker must 
give the lower and upper limits of possible values for the attribute. Evaluation can take a rational 
value, which practically means that there is an unlimited number of values that an attribute can 
have in a defined value scale.
On the other hand, when subjective assessments are made, decision makers tend to give indefinite 
score, in terms of almost 8 or more than 6, approximately 7, or some other terms that can hardly 
establish the boundary intervals. It is necessary to insist on more precise definitions in order 
to define the values { }2,1,0, ∈ixi  ​​for each attribute that is expressed linguistically in order to 
establish a triangular fuzzy number in the same way. Thus, the fuzzy number can have different 
forms, but we can still say that in most cases the decision maker gives their linguistic expressions 
so they can approximate them with a triangular fuzzy number, where values ​​for 0)( =xµ  as well as 
for 1)( =xµ   and allocation within the interval is linearized.
The decision maker’s subjectivity is also present in the determination of weighted coefficients. 
However, in case of giving weight, fixed values are necessary, because it has to fulfill the requirement:

∑
=

=
k

j
jw

1
1 ,

so a change in the value of a coefficient affects all other weight coefficients. It is possible to set 
multiple tasks with different weight coefficients and to analyze the ranking options in relation to 
the inscribed changes.
Some decisions require multidisciplinary knowledge, so the decision-making process includes 
more group decision-makers, who independently give their grades. Big differences in subjective 
ratings are possible, especially in terms of aesthetic nature, so the decision maker must determine 
the values ​​for { }2,1,0, ∈ixi   and weighting coefficients by statistical methods, which differes from 
case to case. In this way, group decision making gains its goal, and decisions are more precise.
Forming of fuzzy sets for each qualitative attribute would be based on the corresponding fuzzy 
number and selected level of attachment. Namely, if we determine for level of reliance 8,0)( =xµ  
then a fuzzy set is defined in a way that values for the attributes may take all the values  for which 
it is 8,0)( ≥xµ  . Then calculations are made for:

08,0)( xxx ≤∧= −−µ

08,0)( xxx ≥∧= ++µ
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CONCLUSIONS

The fuzzy set theory allows the analysis of insufficiently precise, accurate, complete phenomena 
that can not be modeled solely by theory of probability or interval mathematics. Instead of “solid” 
and precise values, “soft” - blurred values are accepted and processed ​​and attempted to encompass 
the imprecisions and indeterminacy immanent to a man, such as opinion and resonance - based on 
the words. In addition, at the end of the 20th century, new computational discipline was introduced 
as an alternative to classical artificial intelligence, called computional inteligence, based on soft 
computing, which is the basis of computer intelligence, or a set of methodologies that enable 
conceptualization, design and application of intelligent systems. The main factors of soft computing 
are: fuzzy logic, neuro-computing, genetic computing and probabilistic computing.
For global optimization problems, so-called meta-heuristics are used, which, accordingly get fine 
solution; even in cases of very serious problems (nonlinear, nonconvenctive and/or combinatorial).
These techniques are complementary rather than opposed to each other, and are often used in 
combination, thus leading to the formation of hybrid intelligent systems and their application in 
supporting decision making process.
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