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ABSTRACT
While approaching the tenth anniversary of the Global Financial Crisis, the world economy
is showing stimulating signs of recovery, with GDP growth is accelerating to 3.5 percent in
2017. Despite this positive development, leaders face major difficulties when it comes to
economic policy.
Governments, businesses and individuals are faced with a high level of uncertainty, as
technology and geopolitical forces transform the economic and political order that has
sustained international relations and economic policy over the past 25 years.
The aim of this research is to analyze the Global Competitiveness Report (GCI), by the
World Economic Forum (WEF), developed by professor Xavier Sala-i-Martin of Columbia
University. The World Economic Forum, the international organization for public-private
collaboration, seeks to provide guidance, inform future-oriented solutions, and shed light
on trade-offs that policymakers will face going forward. This flagship report, presenting the
results of the Global Competitiveness Index, offers impartial information that allows leaders
from the public and private sectors to better understand the main drivers of growth. This year
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it includes rankings and detailed data profiles for close to 140 countries and comparable
time series.
The research focuses on European Union countries and especially on Croatia for the period
2007-2017.

Keywords: Global Competitiveness Index, World Economic Forum, competitiveness,
Republic of Croatia, advancement
JEL classification: E22, E44, E60

INTRODUCTION
The notion of competitiveness is the result of a long history of scientific deliberations,
during which various broad and narrow perceptions and diverse aspects of the
content defining this concept emerged.
The classical economist A. Smith (1776) in his work Wealth of Nations emphasizes
the role of the four fundamental factors of production necessary for the rapid
growth and wealth of nations, while D. Ricardo (1817) in his book Principles of
Political Economy and Taxation analyzes comparative advantage as a notion on the
basis of which countries can compete.
Marxists emphasized the influence of sociopolitical environment on economic
development, while J. Schumpeter underlined the role of entrepreneurs as a factor
of competitiveness, pointing out that progress was a result of the equilibrium going
in favor of innovation and technical advancement (Capitalism, Socialism, and
Democracy, 1942).
R. Solow explored the factors boosting economic growth in the USA between 1948
and 1982, emphasizing in particular the role of education, technological innovations
and growing know-how (Growth Theory and After, 1988).
Many contemporary economists analyzed and underscored the role of knowledge
as a key factor for competitiveness, for instance M. Porter who had synthesized all
aspects and influences on competitiveness in his competitiveness diamond (The
Competitive Advantage of Nations, 1990).
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Competitiveness is thus determined in a variety of ways:
- Productivity by which a state or a company uses its human resources, capital,
and national resources. – Michael E. Porter
- Ability of the national economy to achieve sustainably high rates of economic
growth, measured by annual changes in Gross Domestic Product per capita
(WEF, 1996)
- Ability of the country to create added value and thus increase national wealth
(IMD, 1996)
- Ability of the country to produce goods and services under free and fair
market conditions which pass the test of the international market while
simultaneously maintaining and increasing the real long-term income of the
population (OECD, 2001).
- Ability of the country to produce goods and services under free and fair
market conditions which pass the test of the international market while
simultaneously maintaining and increasing the long-term income of the
population (Pirić, 2008).
Trabold (1995) analyzes four significant aspects of competitiveness:
- the possibility of selling on the global market (export),
- the possibility of attracting investments (location),
- the possibility of adjusting the economy, and
- the possibility of creating and increasing the disposable income
and concludes that the various aspects from above make up a specific hierarchy.
The possibility of achieving and increasing disposable income most often measured
by GDP growth is thus the most common indicator of competitiveness of countries.
Taking into account all of the above, competitiveness in the broadest sense can
be defined as the ability of individuals, companies, local communities, clusters,
national states and regions to compete and become better, more innovative and
more creative than other participants in creating added value on the local, regional
and global marketplace (Dragičević, M., 2012). Individuals and companies can have
such ability, but it does not guarantee that the state will have that same ability. This
will happen in countries in which such ability spills over through synergic effects
and stems from the interactive stimulation of the growth of competitiveness and
the majority of economic participants. Competitiveness must constantly change,
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adapt and refine in accordance with the new, ever-changing circumstances on the
global market.
One of the most common indicators for comparing competitiveness among
countries is the Global Competitiveness Index (GCI), published annually by the
World Economic Forum (WEF) in the Global Competitiveness Report. The Global
Competitiveness Report has been measuring competitiveness for over four
decades. This year also marks the 10th anniversary of the global financial crisis and
comes at a time of increased uncertainty and rapid transformations for the global
economy. With slow and uncertain growth recoveries, the end of the commodity
boom, shifting geopolitics, global imbalances, and increasing inequality in some
economies, understanding the factors that determine growth continues to be a
pressing global issue.
The Global Competitiveness Index refers to the microeconomic and macroeconomic
fundamentals of national competitiveness, while its value contributes to the better
understanding of the key factors which determine economic growth. Within global
competitiveness rankings, each national economy was first ranked according to the
results achieved in the global index, and then according to the results of the three
sub-indices and twelve pillars of competitiveness. The pillars of competitiveness
are interrelated, with one pillar tending to reinforce the other and vice versa, where
each of them relates to a very specific aspect of competitiveness.
This paper analyzes the data of the Global Competitiveness Index based on a
group of 28 European Union (EU) member states by comparing their rank and
index during the 2007-2017 period, followed by a detailed analysis of Croatia’s
example. The first goal is to detect deviations of obtained values and to analyze
the difference between the final rankings of the countries on the scale. Detecting
the interrelatedness between individual pillars and the overall GCI result in order
to determine the impact of key factors that improve or exacerbate its position and
the sustainable development of the Republic of Croatia is the second objective of
this article.
The analysis of this paper attempts to answer the following questions:
- Did the EU (28) countries improve or deteriorate their position within the Global
Competitiveness Index ranking during the observed 2007-2017 period?
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- Which factors can be considered as key factors affecting the improved
competitive posit ion of the Republic of Croatia?
This paper consists of fifth parts. After the introduction, the second part reviews
the literature, while the third part presents the methodology of calculating the
global competitiveness index. In the fourth part of the study, based on regression
analysis, a model for assessing the growth of global competitiveness of the Republic
of Croatia is constructed. In the last part of the paper, final considerations are
presented. The main contribution of this study stems from the fact that it explores
the link between the global competitiveness index and the EU 28 competitiveness
pillars, unlike the work of Pupavac and Golubović (2015) which investigates the link
of the Logistics Performance Index and the Global Competitiveness Index for some
twenty Southeast European countries.

Literature review
Competitiveness features
Competitiveness is one of the most widely used concepts in economic policy,
regional or national framework policies and strategies, in business, especially when
it comes to growth or convergence, when strategies are formed, or comparative
analysis. There are different competitiveness theories, different approaches of
policymakers, as well as different goals, are projected, both on a micro and macro
level.
Competitiveness of countries can be measured in various ways. A SWOT analysis
and benchmarking can be carried out, while a VRIO matrix can be created for a
country on the basis of strengths that trigger and weakness which constrain as
well as the degrees of institutional and other advancements. However, Porter’s
Competitive Diamond, formed in 1979, is of particular importance. According to
Porter, national competitiveness is not inherited, but is constantly being built.
Porter’s Diamond assumes that growth of competitiveness and prosperity of an
economy can be caused only by the integration of micro and macro reforms as well
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as the opportunities and policies of the government. It highlights the sources of
national competitive advantage which includes the important role of geographical
proximity. The interdependence of companies, industries, public and other
institutions influences innovation and growth, while success on the international
market is the primary indicator of the nation’s competitive strength.
Almost every contemporary analysis of competitiveness and regional and industrial
clusters as important modern competitive growth mechanisms begins with Proter’s
Diamond and the four key drivers of competitiveness.
Figure 1. Porter’s Competitiveness Diamond
Firm strategy, structure, and
rivalry strategies and structure
goals
personal goal
rivalry between domestic firms

Factor conditions
human potential
knowledge resources
capital
physical resources
infrastructure

Demand conditions
domestic demand structure
demand size and growth models
internationalisation of demand

Related and supporting industries
suppliers buyers
related industries

Source: processed by the author according to Porter M.E., Competitive Advantage – Creating and
Sustaining Superior Performance, Masmedia, Zagreb, 2008.
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The success of each company depends on four interrelated factors
Figure 2. Four interrelated factors
It involves a relationship to
competitiveness, market
institutions, level of local
development I other cultural and
historical factors that affect how,
while doing business, companies
act towards each other, their
employees, and the state.

Measured by: cooperation between
employees and employers, level of
pay and productivity, foreign direct
investments and technology transfer,
impact of taxation on labor and
investment initiatives, intensity of
local competition, effectiveness in
fight against monopoly

Factor
conditions

Basic conditions on the basis
of which companies compete
with one another. Factor (input)
conditions are extremely important
because globalisation increases
the significance of traffic and
communication infrastructure for
the country, regardless of the level
of its development, the efficient
access to the channel is necessary
for long-term investment

The quality of the factors is
measured by the logistics,
communication, administrative,
innovation, and capital market
structure

Demand
conditions

Demand terms or the nature
of local demand (consumer
needs for domestic and foreign
goods) depend on consumer
sophistication

Measured by: government success
in promoting ICT, ICT-related laws,
consumer sophistication, existence
of standards that regulate demand,
regulation and environmental
standards

Related and
supporting
industries.

Include suppliers, existence and
encouragement of cooperation,
clustering and existence of competitors as an incentive for rivalry

Measured by: availability of high
technologies, number of local
suppliers, quality of local suppliers,
local availability of specialised
research, services, and teaching,
breadth of cluster collaboration,
cluster support policies

Firm strategy,
structure and
domestic rivalry

CHANCE AND GOVERNMENT
Chance and government are additional elements of Porter’s Competitiveness Diamond. They have
a special influence on all diamond elements and their interconnections. An industry’s chance for
success in the greatest in those industrial segments where the diamond is the best. For each
country, the above elements of Porter’s competitiveness diamonds can be analysed, as well as
the influence of chance and government, thereby assessing its competitive advantage, taking into
account the position of the country in the region or beyond.
Source: processed by the author according to Porter M.E., Competitive Advantage – Creating and Sustaining
Superior Performance, Masmedia, Zagreb, 2008.
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Porter’s Diamond has created a multidimensional method of measuring
competitiveness, focused on the competitive advantage derived from links and
networks, dynamically observing the factors that influence the international
competitiveness of the nation.
Apart from analyzing the trend of macroeconomic aggregate movement, should
the development of states’ economies be evaluated, indicators of institutional
development/underdevelopment of economies also need to be included. Based
on macroeconomic indicators (GDP growth rate, GDP per capita, inflation rate and
unemployment, etc.) one can conclude on the development and dynamics of a given
economy, although it may be difficult to foresee the future movements and answer
the question regarding the level and means of development of competitiveness in
a country.
Institutional indicators and their respective time trends, highlighted by the Economic
Freedom Index, the Human Development Index, the Corruption Perception
Index, the Worldwide Governance Indicators, Doing Business and the European
Innovation Scoreboard, will provide a more complete picture for analyzing the
actual and potential impact on the country’s competitive advantages.
Only a good link between macroeconomic and institutional indicators can provide
a realistic and comprehensive position for a country and enable an analysis of its
competitiveness as well as a projection of its future competitive advantages.
Important strongholds for comparative measurement of competitiveness of
countries through the analysis of individual factors and sets of factors influencing
it individually and interdependently, by means of different methodologies, are
organized in two international organizations: at IMD – International Institute of
Management Development which has been publishing its findings in the World
Competitiveness Yearbook since 1989, and at WEF – the World Economic Forum,
which has been publishing annually the Global Competitiveness Report since 1979.
It is the Global Competitiveness Report by the World Economic Forum, which is the
subject of this study.
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An overview of current research
Many authors emphasize the importance of innovation in the development of
competitiveness and export (Nachum, Jones and Dunning, 2001; Xu, 2010; Gatto
et al., 2011; Jarreau and Poncet, 2012; Kamakoudi, Polymeros and Btzios, 2014;
Sandu and Ciocanel, 2014).
Loo (2012) investigated the competitiveness of the top five nations, based on WEF
and IMD data, for the 2000-2009 period. In his second work (2015), he analyzed
the competitiveness of countries over 15 years and identified the key challenges
facing individual countries, highlighting the implications for future development.
Democracy, colonialism, and religion are singled out as three factors which could
have had an impact on the findings.
Innovation as a key factor for international competitiveness was treated in one
of the works of Priede and Pereiro (2013). According to their research, the world
leader in research and development expenditures are South Korea (4% of GDP),
Japan (3.4% of GDP), and USA (less than 3%). The European Union spends around
2% of its GDP.
Dudaš (2013) provided an in-depth analysis of the methodological background and
possible subjectivity of the GCI and WCI indices. Balčarova (2015) studied whether
the differences in competitiveness by means of GCI and WCI among individual EU
economies during the observed period were reduced or not. Convergence was
corroborated only when using the GCI indicator.
In order to keep pace with the global and national competition, it is necessary
to monitor the level of gross domestic product as one of the leading indicators
measuring economic sustainability. This conclusion was reached by Jurigová,
Tučková, and Solenes (2017) in their study. A different view is provided in the study
by Gavurova, Virglerova, and Janke (2017). They attempt to find out how quickly
they can change the confidence in economic growth and other determinants
evident in variations of economic growth and competitiveness of countries.
Dobrovič, Korauš, and Dančišinová (2016) analyze the sustainable development of
Slovakia differently, through factors that determine optimal tax collection.
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Kiselakova, Šofrankova, Čabinova, and Onuferova (2018) analyzed the obtained
deviations from the GCI and WCI indices, identifying the impact of key factors
affecting the competitive positions of countries, with an emphasis on Slovakia. The
research was conducted within the EU (24) framework for the period 2006-2016.
Pupavac and Golubović (2015) explore the linkages between the Logistics
Performance Index and the Global Competitiveness Index and conclude that this
relationship is moderately strong and positive.

Objectives, Methodology and Methods
In order to obtain a more accurate assessment of the global competitiveness of the
Republic of Croatia, the authors conducted a correlation analysis and examined
a multiple linear regression model. Within correlation analysis, we concentrated
on examining the interdependence of individual GCI columns (SR – Republic of
Croatia).
Regression analysis is a summary of statistical methods and procedures used
to study the interaction between two or more variables (usually numerical) by
employing a regression model. Both correlation and regression analyses examine
the connection between the dependent and independent variables. They differ
in that the regression analysis attempts to create forecasts for values of the
dependent variable (y) based on the established correlation and the knowledge of
the variable (x). Although neither regression nor correlation analysis explains the
causal relationship between the variables, regression can still make predictions
about one variable from know data of another variable. (Horvat, J., Mijoč, J., 2014.).
In this study, the dependence of the variability of Y on selected independent
variables X (pillars 1-12 in GCI). For data processing, the statistical package
Statistica was used.
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Global Competitiveness Index (GCI) and calculation methodology
Research into different aspects of country competitiveness in global contexts is
predominantly linked to the activities of the World Economic Forum and the Global
Competitiveness Index.
Since 2001 WEF has used the Global Competitiveness Index (GCI) which was
developed by J. Sachs and J. McArthur, while Xavier Sala-i-Martin, one of the
leading growth and economic development experts, has developed a comprehensive
competitiveness model, first published in the 2004/2005 Report. Before that, the
macroeconomic ranks were based on Jeffrey Sachs’s Growth Development Index and
the microeconomic ranks were based on Michael Porter’s Business Competitiveness
Index. The Global Competitiveness Index integrates the macroeconomic and the
micro/business aspects of competitiveness into a single index.
The GCI includes statistical data from internationally recognized organizations,
notably the International Monetary Fund (IMF); the World Bank; and various United
Nations’ specialized agencies, including the International Telecommunication Union,
UNESCO, and the World Health Organization. The Index also includes indicators
derived from the World Economic Forum’s Executive Opinion Survey that reflect
qualitative aspects of competitiveness, or for which comprehensive and comparable
statistical data are not available for a sufficiently large number of economies
The comprehensive competitiveness model has experienced a variety of additions,
modifications and methodology improvements to date. The development phases
throughout the years (2006/2007-2017/2018 WEF’s report) have been presented in
the appendix A.
Today the Global Competitiveness Index (GCI) tracks the performance of close
to 140 countries on 12 pillars of competitiveness. It assesses the factors and
institutions identified by empirical and theoretical research as determining
improvements in productivity, which in turn is the main determinant of long term
growth and an essential factor in economic growth and prosperity. The Global
Competitiveness Report hence seeks to help decision makers understand the
complex and multifaceted nature of the development challenge; to design better
policies, based on public-private collaboration; and to take action to restore
confidence in the possibilities of continued economic progress.
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According to the WEF (2001-2010) the goal of the Report is to provide a unique
benchmarking tool for:
- companies; in developing business strategies and as a guide in making
investment decisions,
- governments; in identifying obstacles to economic development,
- scientific community; for comparative analyses of economies of different
countries, and
- civil society organizations.
Improving the determinants of competitiveness, as identified in the 12 pillars of
the GCI, requires the coordinated action of the state, the business community, and
civil society. All societal actors need to be engaged to make progress on all factors
of competitiveness in parallel, which is necessary to achieve long-lasting results.
Table 1. Twelve pillars of GCI
FACTORS
BASIC
REQUIREMENTS

INSTITUTIONS – implies a system of rules that shapes
initiatives and ways in which economic participants interact
with each other. They are one of the most important pillars of
competitiveness growth. The institutional framework has a strong
impact on competitiveness and growth and plays a key role in
the way in which the countries distribute the benefits and costs
of development strategies and policies.

KEY FOR
FACTORDRIVEN
ECONOMIES

INFRASTRUCTURE – infrastructure construction encourages
competitiveness. The availability of energy, the quality of roads,
ports and network of total transport infrastructure as well as
good communication also increase competitiveness.
MACROECONOMIC ENVIRONMENT – includes balance of the
state budget, the rate of national savings, inflation, the level
of the interest rates, government debt and credit rating of the
country.
HEALTH AND PRIMARY EDUCATION – includes the impact of
the business sector on the fight against malaria, tuberculosis,
HIV, AIDS, statistical data on infant mortality, anticipated life
expectancy, quality of primary education, data on population
inclusion in primary education and state education expenditures.
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EFFICIENCY
- ENHANCERS

HIGHER EDUCATION AND TRAINING – crucial for the growth
and development of an economy, the quality of the educational
system is valued, as well as the number of highly educated
people, the quality of science, the quality of mathematical and
managerial education and other various teaching programs.
GOODS MARKET EFFICIENCY – measures the intensity of
local competition, the effectiveness of antimonopoly policy, the
overall tax rate, the number of procedures and time needed to
launch a new business, trade barriers, tariffs, representation of
foreign ownership, weight of customs procedures, impact on
foreign direct investments and consumer sophistication. These
components are used to measure market openness and entry
and exit barriers in the economy.
LABOR MARKET EFFICIENCY – measures the market flexibility
in setting wages, employer-employee cooperation, employment
rigidity, recruitment and dismissal practices as well as brain drain
and share of women in labor force.
FINANCIAL MARKET DEVELOPMENT – measured by financing
through local capital markets, easy access to credit, restrictions
in capital flows, and strength of investor protection and
availability of venture capital in a country. It also includes
measuring bank confidence, trustworthiness of banks and
securities exchange regulation
TECHNOLOGICAL READINESS - measures the ability of the
economy to adopt new technologies in order to enhance the
productivity of its industries. This column also includes the
level of technology absorption of companies, foreign direct
investments and technology transfer, the number of internet
users and the number of internet subscribers. This pillar is of
utmost importance because technological discrepancies have
caused big differences in competitiveness between countries.
MARKET SIZE – measures the size of the domestic market via
the domestic market index as well as the size of the foreign
market via the foreign market index for a country.
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ADVANCEMENT/BUSINESS SOPHISTICATION – measures
the quality and quantity of local suppliers the level of cluster
development, the nature of competing capabilities, the breadth
of prevalence of value chains, the sophistication of production
processes and the readiness to delegate. Although the breadth of
public policy actively improving business is limited, experience
has shown that geographic concentration of companies
(clustering) can greatly improve company activity. Geographic
proximity enables vertical and horizontal cooperation between
companies, increasing their productivity.

INNOVATIONDRIVEN
ECONOMIES

INNOVATION – compared to all the previous pillars, it is crucial
for long-term economic growth. Less developed countries can
increase productivity through better use of existing technologies,
but countries that have reached the stage of innovation-driven
growth can no longer do so. Companies in these countries create
new products and processes to boost competitiveness growth.
The indicator of innovation is the level of allocation for research
and development, especially in the private sector, the existence
of high-quality scientific research organizations, the extent of
university and business sector connectivity in research and the
protection of intellectual property. Measuring innovation includes
the measurement of: innovation capacity, quality of scientific
research organizations, company allocations for research and
development, company and university collaboration in research
and development, number of patents per million inhabitants as
well as the increase in numbers of scientists and engineers.
Source: Sala-i-Martín et al. (2017)

Twelve pillars of competitiveness are grouped into three distinct subsets, which
represent the key to different ways of managing the economy, such as: basic
requirements, efficiency enhancers, and innovation and sophistication factors.
According to a precise methodology, the average rating of the global
competitiveness index is calculated on the basis of 12 pillars of competitiveness,
with values ranging from 0 to 7 (0 worst, 7 best score). When looking at a position
out of a total number of countries, a lower rank means better, while a higher rank
means worse competitive position (Obadić, A., Tica, J. et al., 2016).
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Stages of economy according to WEF’s GCI
The conception of the development stages is implemented by determining the
importance of each sub-index for each individual country. In measuring GCI, the
columns have different weights, depending on the stage in which each country finds
itself. Greater importance is attached to those pillars which are most significant in
that particular stage of development. For grouping of countries according to the
level of development, a relatively precise and simple criterion of is used, ranging
from the size of per capita GDP to the share of factors that drive a country. The
following table shows selected examples in specific stages of development.
Table 2. Stages of development for EU (28)
Stage I.

Transition
from stage I.
to stage II.

Stage II.

GDP p.c.
USD < 2000

GDP p.c. USD
2000 - 2999

GDP p.c. USD GDP p.c. USD 9000
- 17000
3000 - 8999
Bulgaria

Transition from
stage II. to
stage III.

Stage III.
GDP p.c. USD >
17000

Romania

Luxembourg

Croatia

Ireland

Poland

Denmark

Hungary

Sweden

Latvia

Netherlands

Lithuania

Austria

Slovak Republic

Finland
Germany
Belgium
France
United Kingdom
Italy
Spain
Malta
Cyprus
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continued Table 2.
Stage I.

Transition
from stage I.
to stage II.

Stage II.

Transition from
stage II. to
stage III.

GDP p.c.
USD < 2000

GDP p.c. USD
2000 - 2999

GDP p.c. USD GDP p.c. USD 9000
- 17000
3000 - 8999

Stage III.
GDP p.c. USD >
17000
Slovenia
Portugal
Czech Republic
Estonia
Greece

Source: own processing based on the WEFs’ annual reports and datasets

For a countrys economy can be said that in the first stage of development it its annual
GDP per capita is less than 2000 USD. Such countries, with the aim of improving
competitiveness, should improve institutions, infrastructure, macroeconomic
stability, health and primary education as these are basic requirements-driven
economies. Countries with an annual GDP per capita between 2000 USD and
3000 USD are in transition from the first to the second stage of development,
while countries with annual GDP per capita between 3000 USD and 9000 USD
are positioned in the second stage of development. At the transition to the third
stage are countries with per capita GDP between 9000 USD and 17000 USD, while
highly-developed countries are considered those with an annual GDP per capita of
more than 17000 USD.The value of the weights assigned to the groups of pillars
forming the GCI is contingent upon the stage in which a country finds itself.
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Table 3. Subindex weights and income thresholds for stages of development
STAGES OF DEVELOPMENT
Stage 1.
Factordriven

Transition
from
Stage 1 to
stage 2

Stage 2.
Efficiencydriven

Transition
from
stage 2 to
stage 3

Stage 3
Innovationdriven

GDP p.c.
USD <
2000

GDP p.c.
USD 2000
- 3000

GDP
p.c. USD
3000 9000

GDP p.c.
USD 9000
- 17000

GDP p.c.
USD >
17000

Weight for basic
reqirements

60%

40-60%

40%

20-40%

20%

Weight for
efficiency enhacers

35%

35-50%

50%

50%

50%

Weight for
innovation and
sophistication
factors

5%

5-10%

10%

10-30%

30%

GDP per capita
(US$) thresholds

Source: Sala-i-Martín et al. (2017)

From the above tables it can be concluded that the majority of the EU (28) counties
– even 20 of them – are classified as highly developed, where innovation-driven
factors are the key drivers of competitiveness. In this respect, when computing
the composite value of the GDI, the basic requirements comprise 20%, efficiencydriven factors comprise 50%, while innovation-driven factors comprise 30% of the
weight.
The remaining 7 European Union member countries, including Croatia, are
classified as countries in a transition period, found among the efficiency-driven and
innovation-driven factors. This would mean that when calculating the composite
value of the GCI, basic requirements weigh with 20%-40%, efficiency-driven factors
weigh 50%, while innovation-driven factors weigh from 10% to 30%. Bulgaria is
the only European Union country which is in the second stage of development.
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RESULTS AND DISCUSSION
Comparison of competitiveness of EU (28) countries on the basis of the Global
Competitiveness Report
The order and interrelatedness on the table of EU countries as well as the Republic
of Croatia is the subject of interest of this research study. The analysis of the EU
28 competitive position is shown in Table 1. The table provides a comparison of
ranks and indices from 2007 and 2017. The analysis was made on the basis of the
global competitiveness report, with the original rankings being filtered for the EU
(28) countries. The change of rank refers to the change of position, with a positive
sign indicating a deterioration of the competitive position within a particular pillar
of competitiveness.
Table 4. Change of rankings and indices for EU 28 for 2007-2017 according to CGI index

Source: own processing based on the WEFs’ annual reports and datasets
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Based on the analysis of the Global Competitiveness Index for the EU (28) countries
during the 2007-2017 period, Netherlands (5.66), Germany (5.65), Sweden (5.52) and
the UK (5.51) stand out as the most competitive. Romania with 4.28% is ranked 26th,
Croatia (4,19) is ranked 27th, while Greece with 4.02% is lowest ranked, at the 28th
spot.
Looking at the rankings it can be concluded that from 2007 to 2017, Malta improved
its competitiveness by as much as nine spots (GCI from 4.21 to 4.65), Bulgaria
jumped seven spots (GCI from 3.93 to 4.46), while Poland improved by six spots
(GCI from 4.28 to 4.59).
In the process of joining the European Union, the Republic of Croatia needed to
implement changes to laws and regulations that had a significant impact on the
business community. These changes were necessary for Croatian companies to
meet EU standards and be competitive both in the EU and the global market.
Croatia needed a programme of measures that would act as a basis for mobilization
of all social groups and institutions which could find their interest in modernizing
the country and advancing the economy. Today, in order to reach the average of EU
countries to which it aspires, the Republic of Croatia as a developing country must
invest so that it could achieve the level of development of developed countries.
Shown below is the average of the EU (28) Global Competitiveness Index for the
period under observation.
Graph1: The average of the EU (28) Global Competitiveness Index for 2007-2017

Source: own processing
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After assessing the development of rankings within the Global Competitiveness
Index, the average EU (28) competitiveness value for 2007 was 4.72%, reaching
4.83% in 2017.
Based on the above, it can be concluded that the EU (28) as a whole improved in
the observed period, thus answering the first question.

Analysis of interdependence of GCI (SR) pillars by using correlation
analysis
A more detailed analysis of the competitive position of Croatia in relation to the
pillars of competitiveness is shown in Table 3. In order to better study the state of
the Republic of Croatia, a correlation analysis of the Global Competitiveness Index
pillars was conducted, and an overview was given of the average values of the GCI
pillars for the 2007-2017 period.
Table 5. The development of GCI pillars and GCI (SR) average rankings during 2007-2017

Source: own processing based on the WEFs’ annual reports and datasets

Following the table shown, it can be noted that the values of the Global
Competitiveness Index have been quite varied for the observed period from 2007
to 2017. It can be observed that an effective deterioration in institutions, financial
markets, business sophistication, and innovations had the most substantial
influence on the deterioration of the global competitiveness of Croatia from
2007 to 2017. In some pillars, Croatia also had significant improvements, such
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as infrastructure, labor market efficiency, and technological readiness, which did
not significantly affect the overall improvement of Croatian competitiveness. The
Republic of Croatia had the worst result in 2009 (4.03), while the best one was in
2008 (4.22). Given the above it can be concluded that the decline of the global
competitiveness index was the result of the global financial crisis.
Correlation analysis, shown in Table 6, is used to research and quantify the
interrelatedness among the observed phenomena, i.e., variables – overall index,
the Global Competitiveness Index, and the individual pillars.
Table 6: Correlation analysis of the GCI(SR) pillars
Correlations among GCI and scores of GCI Pillars.
Market correlations are significant at p<0.05
N= 11
Variable

GCISR

s1

0,563025

s2

-0,516023

s3

0,266840

s4

0,243200

s5

0,201299

s6

0,744037

s7

0,447655

s8

0,266579

s9

-0,238358

s10

-0,575852

s11

0,792052

s12

0,331605

Source: own processing in programme STATISTICA

The analyzed correlation between the total GCI and its columns was validated in the
case of 2 pillars: S6 (goods market efficiency) and S11 (business sophistication).
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The most significant dependence (0.792052) can be found for the pillar S11
(business sophistication). On the basis of the obtained results it can be concluded
that in order to improve global competitiveness in the Republic of Croatia, the S11
pillar should be improved –business sophistication.

Regression analysis of the GCI (SR) movements within individual sub-indices
On the basis of the regression analysis, we analyzed the casual relations to maximize
the output variable. In this case, it represents the output variable GCI(SR)- y. The
purpose was to quantify the impact of the individual pillars on the total index score,
to identify the key factor that determine the country economic growth and to find
out what change of pillars leads to the improvement of the Croatia competitive
position.
Table 7. Average values of the GCI (SR) pillars over the years 2007 -2017
Croatia

Average 2007-2017

S1 - Institutions

3,63

S2 - Infrastructure

4,49

S3 – Macroeconomic environment

4,68

S4 – Health and primary education

5,87

S5 – Higher education and training

4,46

S6 – Goods market efficiency

3,97

S7 – Labor market efficiency

4,00

S8 – Financial market development

3,92

S9 – Technological readiness

4,35

S10 – Market size

3,59

S11 – Business sophistication

3,80

S12 - R&D Innovation

4,30

Source: own processing based on the WEFs’ annual reports and datasets
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The fist subindex Basic requirements consists of 4 pillars (S1 – Institutions, S2
– Infrastructure, S3 – macroeconomic environment and S4 – Health and primary
education). The results of the statistical output of the estimated variables for the
GCI are shown in Table 8.
Table 8. The statistical output of the estimated variables within subindex “Basic
requirements”
Regression Statistics
Multiple R

0,702015

R Square

0,492825

Adjusted R Square

0,154709

Standard Error

0,0632

observations

11
Analysis of Variance
Sums of
Squares

df

mean
Squares

F

p-value

Regression

0,023288

4

0,005822

1,4556

0,323339

Residual

0,023966

6

0,003994

Total

0,047255

b*

Std.Err.
of b*

Intercept

std. Err. Of b

t Stat

p-value

2,363569

2,292039

1,031208

0,342207

s1

0,381229

0,659082

0,22006

0,380448

0,578424

0,58402

s2

-0,421114

0,770583

-0,09935

0,181787

-0,54649

0,604442

s3

-0,225939

0,413354

-0,06157

0,11264

-0,5466

0,60437

s4

0,498228

0,350951

0,287597

0,202583

1,41649

0,205516

Source: own processing in programme STATISTICA
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The regression results do not confirm the logical and directly proportional relation
between the pillars S1 to S4 and the overall GCI(SR) score, because significance F
value is higher than statistically significant level and in other words, the model has
no predictive capability. The determination factor (R”) is 0,492825, which means
that model would explains up to 49,28% of variability.

The second and largest group of sub-indexes „Efficiency enhancers“ is composed
of 6 pillars (S5 – Higher education and training, S6 – Goods market efficieny, S7 –
Labor market efficiency, S8 – Financial market development, S9 – Technological
readiness and S10 – Market size). The results of tha statistical output of the
estimated variables for the GCI are presented in Table 9.
Table 9. The statistical output of the estimated variables within subindex “Efficiency
enhancers”
Regression Statistics
Multiple R

0,91468193

R Square

0,83664303

Adjusted R Square

0,59160756

Standard Error

0,04393

observations

11
Analysis of Variance
Sums of
Squares

df

mean
Squares

F

p-value

Regression

0,039535

6

0,006589

3,414375

0,127375

Residual

0,007719

4

0,001930

Total

0,047255
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b*

Std.Err.
of b*

Intercept

b

std. Err. Of b

t Stat

p-value

2,427486

1,417688

1,71229

0,162007

s5

-0,294018 0,453035

-0,124051

0,191143

-0,64900

0,551720

s6

0,549556

0,442292

0,317225

0,255308

1,24252

0,281910

s7

0,400820

0,833588

0,128467

0,267174

0,48084

0,655750

s8

1,138907

0,679409

0,288512

0,172110

1,67632

0,168983

s9

1,631433

0,815040

0,258151

0,128968

2,00166

0,115897

s10

-0,682061 0,296394

-0,496739

0,215861

-2,30120

0,082830

Source: own processing in programme STATISTICA

The resulting of regression analysis do not confirm the logical, directly proportional
relation among the pillar, the model has no predictive capability. The determination
factor (R2) is 0,83664303, which means that our model explains up to 83,66% of
variability.
The last and smallest, but also the most important subindex „Innovation and
sophistication factors“ consists of 2 pillars (S11 – Business sophistication and S12
- R&D Innovation). The results of the statistical output of the estimated variables
for the GCI are shown in Table 10.

Table 10. The statistical output of the estimated variables within the subindex “Innovation and
sophistication factors”
Regression Statistics
Multiple R

0,8752967

R Square

0,7661443

Adjusted R Square

0,7076804

Standard Error

0,03717

observations

11
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Analysis of Variance
Sums of
Squares

df

mean
Squares

F

p-value

Regression

0,036204

2

0,018102

13,10457

0,002991

Residual

0,011051

8

0,001381

Total

0,047255

b*

Std.Err.
of b*

Intercept
s11

1,197958

0,252847

s12

-0,550960 0,252847

b

std. Err. Of b t Stat

p-value

2,731089

0,318011

8,58804

0,000026

0,582302

0,122904

4,73787

0,001468

-2,17902

0,060955

-0,263070 0,120728

Source: own processing in programme STATISTICA

Finally, the last regression analysis has statistically corroborated a direct
relation between the pillar S11 – Business sophistication and the GCI(SR). The
determination factor (R2) is 0,7661443, which means that our model explains
76,61% of variability. In this case the model has predictive capability. We can state
that the significant determination of the overall GCI(SR) development is pillar S11 –
Business sophistication. The statistically significant relationship was not confirmed
for the other pillar. The regression results indicate that increasing the value of
this pillar by one unit will cause an increase in the value of the overall indeks by
0,582302 points. Taing into account the regression findings, we can conclude that
pillar S11 – Business sophistication is the key determinant of the Croatia’s global
competitiveness so it is necessary to identify the causes and try to eliminate them
as soon as possible.
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Table 11. The statistical output of the estimated variables for GCI by regression model
Regression Statistics
Multiple R

0,79205243

R Square

0,62734706

Adjusted R Square

0,58594117

Standard Error

0,04423

observations

11
Analysis of Variance
Sums of
Squares

df

mean
Squares

F

p-value

Regression

0,029645

1

0,029645

15,15116

0,003661

Residual

0,017610

9

0,001957

Total

0,047255

b*

Std.Err. of b*

Intercept
s11

0,792052

0,203484

b

std. Err. Of b

t Stat

p-value

2,653364

0,376092

7,055083

0,000060

0,385000

0,098909

3,892449

0,003661

Source: own processing in programme STATISTICA

GCI(SR) = 2.6533 + 0.38500*S11
In the end of study we formulate the final regression model by using the key
determinants (S11 – business sophistication). Our model explains 62,73% of
variability. The statistically significant relationship was not confirmed for the other
pillar. On the basis of these results we can state that our created model confirmed
a statistically significant relation between pillar S11 and total GCI value.
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CONCLUSION
Competitiveness implies steady productivity growth along with quality strategy and
business, influenced by both microeconomic and macroeconomic environments.
Given that today’s economy is characterized by openness and interaction,
competitiveness has a key role in all the economies of the world, whether
developed or developing. Economic development in the contemporary world rests
on conditions based on exceptional knowledge, highly developed infrastructure,
technology, and innovations.
By investigating WEF’s GCI score for the most recent period (2017-2018) as well as
the period (2006-2007), it is evident that the values in 2017 have changed. Some
countries managed to even improve their position on the scale, such as Finland,
Germany, Austria, and Poland. Other lost their competitive edge when compared
to the period before the financial crises, such as Croatia, Greece, and Slovakia.
Some EU countries were in better position in 2007 than in 2017, so it would be
advisable to consider sustainable competitiveness, i.e., to study the extent to
which the price-influencing factors can themselves ensure lasting sustainability,
either between the EU and the rest of the world or among the EU members.
When evaluating countries, it is essential to look at the results of relative indicators
as well as the development of the business environment in other competitive
economies. Based on the results, namely the average values of the pillars of
competitiveness in the Republic of Croatia, it can be concluded that institutions
(3.63), market size (3.59) and business sophistication (3.80) are key factors for
Croatia’s sustainable growth.
Even though the sub-index “Business sophistication” is ranked 3rd as a key
sustainable growth factor, based on the findings of the GCI (SR) regression
analysis, this sub-index is the most important, i.e., this is the only pillar for which
a statistically significant link has been confirmed between the S11 pillar and the
overall GCI values.
We must keep in mind that a country’s low ranking sends a bad signal to potential
foreign investors when deciding on the placement of their investments in a country.
Taking into account the popularity of the WEF report, one can say that it represents

31

Journal of Business Paradigms Vol 3 No 2, 2018

one of the first pieces of information on the basis of which foreign investors can
form their expectations. Investors are often not able to gather information on their
own, as it would entail high research costs, which would have to be conducted in
several countries that are potential candidates for such endeavour.
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138

137

2016-2017

2017-2018

148

2013-2014

144

144

140

142

2011-2012

2012-2013

2014-2015

139

2010-2011

2015-2016

Country

Global
Competitiveness
report

continued Appendix

minus:
gov’t services for improved business
performance

gov’t services for improved business
performance

irregular payments and bribes, strength of
investor protection

1st pillar - Institutions

BASIC REQUIREMENTS

PILLARS

mobile telephone
subscriptions

2nd pillar: Infrastructure

minus:
interest rate spread, %

country credit rating

minus: education expenditure

3rd pillar: Macroeconomic 4th pillar: Health and primary
stability
education

Analysis of the Global Competitiveness Index Of The European Union...
Suštar N., Mujačević E.

37

38

EFFICIENCY ENHANCERS

125

131

2006-2007

2007-2008

quality of math and science
education, secondary
enrollment, quality of the
educational system, Internet
access in schools

5th pillar: Higher education
and training

local availability of research
and training services,quality
of management schools,
extent of staff training, tertiary
enrollment

Global
5th pillar: Higher education
Competitive- Country
and training
ness report

total tax rate, number of procedures
required to start a business, time
required to start a business,
effectiveness of anti-monopoly
policy, extent and effect of taxation,
trade-weighted tariff rate, business
impact of rules on FDI, prevalence of
foreign ownership, burden of customs
procedures, buyer sophistication,
extent of market dominance,
degree of customer orientation
minus: local equity market access,
foreign ownership restrictions, brain
drain, effectiveness of antitrust policy,
efficiency of legal framework, hiring
and firing practices, flexibility of wage
determination, cooperation in laboremployer relations, pay and productivity

6th pillar: goods market efficiency

local equity market access, intensity of
local competition, foreign ownership
restrictions, brain drain, effectiveness
of antitrust policy, efficiency of legal
framework, prevalence of trade
barriers, agricultural policy costs, hiring
and firing practices, flexibility of wage
determination, cooperation in laboremployer relations, pay and productivity

6th pillar: Market efficiency

flexibility of wage determination,
non-wage labor costs, hiring and
firing practices, cooperation in
labor-employer relations, female
participation in labor force, pay
and productivity, brain drain,
rigidy of employement, reliance
on professional management,
firing costs

7th pillar: labour market
efficiency

regulation of securities
exchanges, legal rights indeks,
financing through local equity
market, financial market
sophistication, soundness
of banks, venture capital
availability, ease of access to
loans, restriction on capital
flows, strength of investor
protection

8th pillar: financial market
sophistication
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2017-2018

2016-2017

2015-2016

2014-2015

2013-2014

2012-2013

2011-2012

137

138

140

144

148

144

142

139

133

2009-2010

2010-2011

134

2008-2009

Secondary enrollment, quality
of the educational system,
quality of math and science
education, Internet access in
schools

Global
5th pillar: Higher education
Competitive- Country
and training
ness report

EFFICIENCY ENHANCERS

continued Appendix

imports as a percentage of GDP

Extended of market dominance,
effectiveness of anti-monopoly policy,
extent and effect of taxation, total
tax rate, no. Of procedures required
to start a business, time required to
start a business, trade weighted tariff
rate, business impact of rules on
FDI, burden of customs procedures,
degree of customer orientation, buyer
sophistication

6th pillar: goods market efficiency

minus:
rigidity of employment indeks,
0-100(worst)
effect of taxation on incentives
to work, country capacity
to retain talent, country
capacity to attract talent
minus: brain drain

-non-wage labor costs

cooperation in labor-employer
relations, flexibility of wage
determination,non-wage labor
costs, rigidity of employment,
hiring and firing practices, firing
costs, pay and productivity,
reliance on professional
management, brain drain, female
participation in labor force

7th pillar: labour market
efficiency

minus:
restriction on capital flows
minus:
soundness of banks

financial market sophistication,
financing through local equity
market, ease of access to
loans, venture capital availability,
restriction on capital flows,
strength of investor protection,
soundness of banks, regulation
of securities exchanges, legal
rights index

8th pillar: financial market
sophistication
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Country

125

131

134

Global
Competitiveness report

2006-2007

2007-2008

2008-2009

-cellular telephones

availability of latest
technologies,
mobile telephone
subscribers, broadband
Internet subscribers
- technological readiness

Internet users, broadband
Internet subscribers, mobile
telephone subscribers, laws
relating to ICT, availability
of latest technologies
minus: technological
readiness
domestic market size,
foreign market size

domestic market size
indeks, foreign market
size indeks

local supplier quality, state of
cluster development, value chain
breadth, extent of marketing,
willingness to delegate authority
- value chain presence

value chain breadth, state of
cluster development, control of
international distribution, extent of
marketing, willingness to delegate
authority, local supplier quality
minus: value chain presence

11th pillar: business
sophistication

9th pillar: technological
readiness

10 th pillar: market
size

nature of competitive advantage,
value chain presence, local supplier
quantity, production process
sophistication

8th pillar: Business sophistication

INNOVATION AND
SOPHISTICATION FACTORS

firm-level technology
absorption, personal
computers, technological
readiness, FDI and
technology transfer

7th pillar: Technological
readiness

EFFICIENCY ENHANCERS

PILLARS

company spending on R&D, gov’t
procurement of advanced tech
products

12 th pillar: innovation

government procurement of
technology products, capacity for
innovation, company spending on
research and development, intellectual
property protection, availability of
scientists and engineers

9th pillar: Innovation
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139

142

2010-2011

2011-2012

140

138

137

2015-2016

2016-2017

2017-2018

148

144

2014-2015

2013-2014

144

133

2009-2010

2012-2013

Country

Global
Competitiveness report

continued Appendix

mobile broadband
subscriptions/100 pop.

broadband Internet
subscriptions,
Internet bandwidth
MINUS:
laws relating to ICT, mobile
telephone subscriptions,
personal computers,
broadband Internet
subscriptions

9th pillar: technological
readiness

EFFICIENCY ENHANCERS

PILLARS

GDP (PPS$ billions),
exports as a percentage
of GDP

10 th pillar: market
size

11th pillar: business
sophistication

INNOVATION AND
SOPHISTICATION FACTORS
12 th pillar: innovation
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