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Abstract 

 

We study economic competitiveness using principal-components analysis for Latin America and Europe. 
We construct an aggregate economic competitiveness index in order to measure fifteen dimens ions  
related to endogenous and exogenous economic performance. Moreover, we analyze economic 

competitiveness behavior, per country, during the period 2001-2011. The results suggest that the most 
important variables related to economic competitiveness are the Exports of Goods and Services as a 

percentage of GDP, the Per Capita GDP; and the Commercial Sector. We conclude that in a globalized 
trade context, the strengthen of the markets, in terms of exportations, commerce, and its positive 
spillovers like the increase of the GDP per capita; would improve economic competitiveness of countries. 

We use annual data for twenty economies obtained from the World Bank, Cepalstat, and Eurostat 
database. 
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Introduction 

 

Paradoxically, there is no consensus to define 
competitiveness. According to the OECD (2001) 

economic competitiveness is the level in which 
countries can produce goods and services to 
preserve and increase the income of their 

populations on the long run. For the Internationa l 
Institute for Management Development (2013) 

competitiveness is a measurement of countries 
ability to create and maintain an environment 
that sustains value creation for its enterprises and 

prosperity for its people. The World Economic 
Forum (2013) defines competitiveness as a 

framework of institutions, policies and factors 
that determines countries´ productivity. For the 
World Bank (2014) competitiveness is related to 

the state regulations that conditionate firms´ 
performance and national competitiveness. In 
addition to the previous concepts, the European 

Union (2013) argues that the competitiveness of 
a territory is also a systemic concept.  

 
 We study competitiveness emphasizing a 
multidimensional analysis. A multidimensiona l 

approach generates accurate and specialize 
results. According to Bruneckiene and 

Paltanaviciene (2012) the competitiveness 
estimations produces several advantages: a) data 
analysis for investors that show, by socio-

economic dimension, potential strengths and 
weaknesses. b) For governments, to offer crucial 

information in decision-making procedures. c) 
For companies, giving strong empirical evidence 
to measure economic factors and the specific 

subdivisions of development. d) For the 
academic field, to generate quantitative results 

which support scientific studies. And, e) for the 
society, doing evaluations for national economic 
performance and government intervention 

policies. 
 

 In this framework, we believe necessary 
the construction of an economic competitiveness 
index that can overcome the methodologica l 

limitations of other indices.  

These limitations include the availabil ity 
of comparable data, the complexity of the 

indicators, the use of quantitative and qualitat ive 
variables, etc. What we propose is to build such 

indices with basis on principal-components and 
panel-data. We aim at overcoming the 
limitations indicated above. We use this 

approach because it allows us to establish the 
main determinants of competitiveness with basis 

on statistical criteria. We build such indices 
under the consideration that competitiveness 
cannot necessarily be constrained to a single 

measure. Using World Bank, Cepalstat and 
Eurostat databases, we create our own 

information panel data according to statistica l 
comparative equivalences. 

 

 Insofar to the design of our study, we 
present the results of our research according to 
the next order: First, we provide an academic 

context of the approaches to the study of 
competitiveness. Next, we explore the recent 

literature related to the measurement of 
competitiveness in a brief review. Then, we 
describe the methodology that we apply to 

estimate competitiveness. In addition, we 
present the results of our research in three 

subsequent parts: the descriptive statistics, the 
statistical analysis of the variables, and the 
ranking of the economic competitiveness with 

the annual analysis of the performance for the 
three top countries ranked. Finally, we show the 

principal components analysis results and posit 
our conclusions.    
 

The Economic Competitiveness of Countries 

 

Economic competition is a very important 
precondition that affects the effectiveness of 
development of national economy under the 

conditions of globalization (Stevans, 
Neelankavil, Mendoza and Shankar, 2012). 

Economists use to argue that economic 
globalization has the potential of increasing 
economic welfare for all.  
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In traditional economics, the 
competitiveness of countries is determined 

through production inputs. Those inputs like 
labor, land, capital, and natural resources has 

been the measures of competitiveness mostly 
quantifiable factors that contributed to the gross 
domestic product of a country. In the era of 

globalization and the resulting interlink between 
countries and their economic interdependence, 

classical theories of competitiveness are no 
applicable due to modern dynamics of economic 
performance. Besides quantifiable factors, 

qualitative influences are equally important in 
determining competitiveness. Factors like public 

and private issues, institutional governmenta l 
actuations, extractive procedures and 
development subjects, among others (Tan, 

2004).  
 

 An economic competitiveness index is a 

systematic instrument, which estimates the 
performance of a particular economy; it is 

strongly linked with a general evaluation using 
specific dimensions. An economic 
competitiveness index implies variables related 

with commerce, performance of firms, economic 
growth estimations, among others. In a 

quantitative way, an economic competitiveness 
index is calculated using econometric models for 
correlated variables of socio-economic data. 

There are a couple of economic competitiveness 
indices that are the most accepted of the market: 

 
1. The World Economic Forum´s Global 
Competitiveness Index: Calculated every year 

since 1979, is an instrument that measures the 
ability of countries to supply high levels of 

prosperity to their population. It estimates the 
effectiveness of a country using their productive 
resources at short and long run. The calculus 

works using public information and the results of 
the executive survey to great businesspersons 

who participate at the World Economic Forum 
in Davos, Switzerland. The evaluation uses 140 
world economies per annum 

(www.weforum.org).  

2. The IMD World Competitiveness 
Yearbook (WCY): Elaborated for the IMD 

World Competitiveness Center. The study has 
been made since 1989. It measures the economic 

competitiveness of nations; in other words, 
produces a classification that shows how 
different economies managed their resources 

and competences to increase the quality of life of 
their population. It compares the 

competitiveness of 60 countries and uses at least 
300 elements of analysis. The IMD World 
Competitiveness Yearbook is developed using 

four socio-economical dimensions. Those 
sectors are measured using top business 

executives survey and data from internationa l 
institutions like World Bank, IMF, OECD, 
among others. They give variables weights in an 

arbitrary way according to preliminary sectors 
delimitation in order of importance. IMD World 
Competitiveness Yearbook is considered the 

most reliable instrument for economic 
performance comparisons and professiona l 

benchmarking (www.imd.org/wcc/). 
        

Many other studies have been developing 

alternative models to determinate economic 
competitiveness. For instance, using firm’s 

regulations as competitiveness main determinant 
(World Bank Doing Business Index, 2014). To 
rank international competitiveness according to 

a specific industry development (IMCO 
International Competitiveness Index, 2011). 

And even to measure regional competitiveness, 
in a comparative way for a unified market (EU 
Regional Competitiveness Index, 2013). Those 

studies are focusing on the solution of several 
problems from original sources: econometric (or 

statistical) modeling corrections, simplificat ion 
in the presentation of results, optimal 
recollection of data, and other adjustment 

techniques (Oral and Chabchoub, 1996). 
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 Countries strive for competitiveness to 
attract foreign direct investments (FDI) and also 

to attract skilled work-force to their shores. 
Besides the quantifiable factors and the natural 

resources of a country, some qualitat ive 
variables are also important to achieve 
competitiveness. Competitiveness is a unit that 

can measure the relation between economic 
growth and national development. Furthermore 

comparisons between development platforms 
are possible using a competitiveness index 
(Ogrean, Herciu, 2012). Steve Lall demonstrated 

how important is competitiveness measuring for 
decision makers. His study suggests the 

necessity to coordinate competitiveness 
information with a precise analysis to launch 
reasonable platforms of development (Lall, 

2001). 
 
Literature Review 

 
There are several proposals to establish rankings 

of economic competitiveness. For instance, The 
World Bank Doing Business Index (2014) uses 
firm´s regulations to establish the degree of 

competitiveness. The IMCO Internationa l 
Competitiveness Index (2011) considers the 

degree of industry development. The European 
Union Regional Competitiveness Index (2013) 
measure the degree of regional competitiveness.  

 
 Methologically, these indices are built 

using several techniques. However we should 
recognize that several problems exist to build 
adequate measures. These problems include 

econometric modeling problems, complex 
results, and data unavailable, among others.  

 
 Reiljan, Hinrikus and Ivanov (2000) state 
that economic competitiveness studies show the 

importance of having indices per dimensions. 
According to this idea, the complexity of 

competitiveness scrutiny can be reduced with 
multidimensional analysis.  
 

Buracas, Zvirblis and Joksiene (2012) 
say that economic competitiveness can be 

interpreted as multidimensional phenomena; and 
because of that, should be measured using 

multicriteria methodologies. Jesionsky (1996) 
indicate that competitiveness indices as an 
overall ranking are not precise; and for that 

reason, competitiveness measurement should be 
differentiated. These kinds of results, the author 

concludes, can produce distinctive rankings that 
should be very useful for small and medium size 
economies.  

 
 Ogrean and Herciu (2012) admitted that 

a multidimensional study of competitiveness 
allows the structuration of competitiveness 
comparisons. Bruneckiene, Cincikaite and 

Kilijoniene (2012) add that according to nationa l 
and international perspectives, multidimensiona l 
studies can measure public policies effectiveness 

for specific socioeconomic dimensions. Several 
studies and estimations prove that a 

multidimensional measurement of 
competitiveness implies more precise results and 
a necessary differentiated focus.  

 
Methodology 

 
The principal components analysis (PCA) is a 
method for re-expressing multivariate data. It 

allows reorienting the data so that the first few 
dimensions account for much as information as 

possible. The central idea is based on the concept 
of the proportion of the total variance (the sum 
of the variance of the p original variables) that is 

accounted for by each of the new variables. PCA 
transforms the set of correlated variables (x1... 

xp) to a set of uncorrelated variables (y1...yp) 
called principal components in such a way that 
y1 explains the maximum possible of the total 

variance, y2 the maximum possible of the 
remaining variance, and so on. 

 
 The aim of PCA is to interpret the 
underlying structure of the data in terms of the 

most important principal components.  
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Usually, the first principal component 
may be interpreted as a measure of what is 

common to the set of correlated variables 
(x1...xp). Such interpretation relies on the fact 

that the first principal component is the best one-
dimensional summary of the data. Particular ly, 
for the aims of the analysis developed here, the 

first principal component may be interpreted as 
a scale index that summarizes the information 

contained on a particular set of variables. 
 
Descriptive Statistics 

 
According with our selection of variables, we 

use a sample of 220 observations for the 20 study 
countries. Variables listing in the economic 
competitiveness index construction are organize 

and describe as follows: 
 

 
 

Table 1 Variables Description 
 

The descriptive statistics for the variables 

on the economic competitiveness index are 
expressed like: 
 

 

 
 

Table 2 Variables Descriptive Statistics 

 

Economic competitiveness index, 
variables pairwise correlations, provides the next 
results (significance levels): 
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Table 3 Variables Pairwise Correlations Analysis  

 
 

 
 

Statistical Analysis 

 

Economic competitiveness index principa l 
components correlations and eigenvalues are 

expressed like: 
 

 
 

Table 4 Principal Components Eigenvalues Analysis  

 
Eigenvalues are the scalar expression of 

the linear transformation of a vector space. In 

this case, eigenvalues reflect the variance or the 
information contained in the data (for each 

principal component). So, the component 1 has 
a proportion of 0.2960, this is that contains 
almost the 30% of the information data, and 

describes itself the 30% of the economic 
competitiveness index. The component 2 has a 

proportion of 0.2317, and in a cumulative with 
component 1, describes the 53% of the economic 
competitiveness index. And so on until get 

100%. 
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Table 5 Principal Components Variables Analysis  

 
This table reflects the information data 

that contains each of the economic 

competitiveness index variables.  
 

For the first component, the most 
important variable is the exports of goods and 

services as a percentage of GDP (ecebys), which 
provides the 42% of information data. GDP per 

capita in constant prices (ecpibc), is the second 
variable in importance to the component 1. 
Provides the 40% of information data. This 

results help us to pose a preliminary conclusion : 
to improve economic competitiveness, is 

necessary increase the exports of goods and 
services and the GDP per capita, in that order. 
 

Rankings 

 

We present multidimensional indices results. We 
adjusted the outcomes to analyze data rankings 
in a comparative way. With that purpose we 

standardized according to the formula: 
 

 
AVCP = (VCP - Min VCP / Max VCP - Min 

VCP) 100                        
(1) 

 

Where: 

AVCP = Principal Component Adjusted Value 

VCP = Principal Component Value  

Min VCP = Principal Component Minimum Value 

Max VCP = Principal Component Maximum Value 
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Table 6 Economic Competitiveness Index Ranking 

 

The economic competitiveness index 
ranking shows many European countries at top 
levels. All developed economies defend their top 

position using their good economic 
performance. Many of top countries are big 

economies with industrialization and large 
infrastructure development. The second part of 
the ranking demonstrate how developing 

countries can improve their economic 
competitiveness increasing their exports and 

GDP per capita. 
 

 
 

Graphic 1 Economic Competitiveness Index Graphic 

Comparison 

 
The graphic expression of the economic 

competitiveness index ranking, allows a 
comparative analysis in the same geometric 
plane. It shows the rank difference between 

countries and provides the opportunity to 
determine how close or far is a particular country 

of its economic development, in comparison 
with others. Onwards, we show the three top 
countries economic competitiveness index 

performance. Added to the graphic modeling, we 
present a description of each economic 

competitiveness performance using time 
contextualization to outline preliminary 
conclusions.    

 

 
 

Graphic 2 Netherlands Economic Competitiveness Index 

Performance 
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Netherlands economic competitiveness 
performance has increased since 2001. In 2008 

and 2009 arrested its development, and even 
decrease, obviously as a reflection of financ ia l 

crisis. It improve its performance in 2010, and 
for the last year, achieve its maximum level. 
 

 
Graphic 3 Sweden Economic Competitiveness Index 

Performance 

 

Sweden economic competitiveness 
performance has increase since 2001. Sweden 

economic constant development decrease on the 
period 2009-2010, as a result of world financ ia l 
crisis. For the last year, the Swedish economy 

has a recovery. Sweden is experimenting an 
improvement of its economic competitiveness, 

but has not get its top level, that was achieved in 
2008. 
 

 
 

Graphic 4 Switzerland Economic Competitiveness Index 

Performance 

 

Switzerland economic competitiveness 
performance has increase since 2001. Its 

constant development lowered its rate in 2008 
period. Its increasing to high levels even after 

2008 crisis and its largest improve corresponds 
to the 2009. Last couple of years, Switzer land 
economic competitiveness have been 

decreasing.  
 

Principal Components Analysis 

 
According with our primary selection of 

variables, we use a sample of 220 observations 
for 20 countries (ten biggest economies from 

Latin-America, and ten biggest economies from 
Europe).  
 

 We focus on the group of variables 
importance levels to competitiveness indices 
elaboration. Our results show the component 1 

equation and variables relative weights on 
competitiveness determination for each 

dimension. In this case and because of the large 
number of variables, we use just the three most 
important variables. This analysis also allows 

outlining the conclusions section. Next table 
focuses on the group of variables importance 

levels to economic competitiveness index 
elaboration. 
 

 
 

Table 7 Principal Components Variables Weights 

Analysis and Equation 

 
Conclusions 

 
The results of our study shows that the most 
important variable to economic competitiveness 

determination is exports of goods and services as 
a percentage of GDP. 
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According to our competitiveness index 
results, if a country wants to improve its 

competitiveness at the economic dimension, it 
should increase its exports of goods and services, 

its GDP per capita, and develop its commercia l 
sector. In this order of importance. 
  

These aspects strengthen the idea which 
indicates that international trade and commerce 

produces growth and national development. 
Many of those ideas have been established by 
traditional economists like Adam Smith (Smith, 

1776), or in more recent studies, in the context 
of the Heckscher-Ohlin model (Blaug, 1997). 

 
In relation to future research, we consider 

that is necessary to develop new methods to 

estimate competitiveness. Whether the new 
methods enhance accuracy or diminish data bias, 
the better measurement of the phenomena would 

provide better basis to delineate public policy in 
order to achieve economic competitiveness of 

countries.   
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