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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 dimensions
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 International
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 multidimensional
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 dewvelopment. 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 competitive ness
index that can overcome the methodological
limitations of other indices.
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These limitations include the availability
of comparable data, the complexity of the
indicators, the use of quantitative and qualitative
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 statistical
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 interdepende nce,
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 governmental
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 competitive ness
index is calculated using econometric models for
correlated variables of socio-economic data.
There are a couple of economic competitive ness
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).
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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 wusing top business
executives survey and data from international
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 professional
benchmarking (www.imd.org/wcc/).

Many other studies have been developing
alternative models to determinate economic
competitiveness. For instance, wusing 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, simplification
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 qualitative
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  competitive ness
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 International
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.
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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 national
and international perspectives, multidimensional
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 (yl1...yp)
called principal components in such a way that
yl 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
(XL...xp). Such interpretation relies on the fact
that the first principal component is the best one-
dimensional summary of the data. Particularly,
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:

WVariable Description

ecppib | GDP at constant prices (dollars).
ecpibc | GDP per capita in constant prices
ectpib | Amnual growth rate of GDP

eccpib | Annual growth rate of GDP per capita
eczhbr | Gross saving as a percentage of GDP

ecimve | Foreign direct investment (dollars)
Trade balance of goods and services as a percentage
echchs | of GDP

eccom | Commercial sector as percentage of GDP
Exports of goods and services as a percentage of
ecebys | GDP

ecfbc | Gross capital formation as a percentage of GDP
Final consumption expenditure of the faderal

ecgef | government as a percentage of GDP
ecrese | Total reserves (dollars)

ecgnb | Gross nationzl expenditure as percentage of GDP

Imports of goods and services as a percentage of

ectbys | GDP

Total income from natural resources as a percentage
ecrm | of GDP

Source: Authors Elaboration.

Table 1 Variables Description

The descriptive statistics for the variables
on the economic competitiveness index are
expressed like:
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Varizble [ Ohbs Mean  5td. Dev. Min Max
ecppib | 220 T92E+11 833E+11 2159001 3.03E+12
ecpitbe | 220 1777407 1631203 208879 33377.82
ectpib | 220 3125182 3.7936%6  -10.80 1829
eccpib | 2200 2077435 3724217 -11.73 162
eczhbr | 220 21.58077 6.143183 8.07 40.69
ecimve | 220 229E+10 3.71E+10 2 49E+10 2.62E+11
echehs | 2200 1402227 6682388 -1683 18.1%
eccomy | 220 61.75632 2382413 2174 157.06
ecebys | 220 31.5795 1322574 1087 g3
ecgef 2200 1596118 35633712 621 2863
ecreze | 220 G643E+10 8.61E+10 2.61E+08 4.97E+11
ecgnb | 220 9859736 6.682322 8081 116.85
ecibys | 220 3017714 1143462 1021 74.06
ecrm 220 7243455 101833 0.02 4792

Sourca: Authors Elaboration.
Table 2 Variables Descriptive Statistics
Economic competitiveness index,

variables pairwise correlations, provides the next
results (significance levels):

eCppiE wopthe sctpil werpik woahbr eomTe wch

woppik 10000

acpibe | 03TIORR 10000
{0,000
sotpil | Q.I932%es  QI3Tees 10000

(0O000y (00000

wocpib QI3]+++  QHIITHE*  QGE44ess 10000

(00040} (0000, (0.0000)

wzahbr -011EE* Q441+ 01134+ 016334+ 10000

(DOTESy (0000} (D.0RIE} (00153

Lo 03330ews [ IRTIwer [ 1128 -0.0382 -0.0671 10000

(00000 (00000 (0L0RST) [03818%  (03Z1S

schoks 0.0034 OTfzgess  D031E 00646  OT3E0wer 00262 1

(0959)  (00000)  (DBIEE (0340} (00O0)  (O.69E)

sccam | 00527 Q6l9Eees 01205 -D0T08  O3STIees  O05E1 0274
{04371) (0000} (OOTH  (DI9ST) (00000} (O3SNE (0

ocppit aopthe sctpib wocpik cahibr woime sch
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scelys OO4ET QDS DL166%  -DDETS OUSIZERR QMST 0489 StatiSticaI AnalySiS
[047E0  (UOODD)  [UOEH) (04835 (D000 (De4wREy O
Economic  competitiveness  index principal
T components correlations and eigenvalues are
[-J:J]?Dj- [-J-JE:]’.“_- [-J-)_))J‘_- |’-J-)_)J]‘,- [-J-))I_i:fj- (64350 o expresse d |ike
scggf | OLSTIE®**  QEI0TeM  O3115%e*  OI0B0%* 00376 039064 0239
(0000 [O0000) (00003 (0018 (0STRL)  (DOO0Dy (X
corase | DETIOMRS  Q134E%+ 00618 OOEID 2150 Q4I3ee 0293 Cnl:ﬂp-c-nent Eigem'alue Difference Pmpo:ﬁon Curnulative
(00000 (UMSE)  (03613) (DTHSE) (00013 (00D (0
ocgnb 0003 QIS 0019 00655 QUSSR DOZED 100G Compl 44402 09652 02950 02860
(09T (0O00D)  (DEIET)  (D40T)  (DO0OO) (DS (O Comp2 34750 1.2696 0.2317 05277
Comp3 22054 05493 01470 06747
wodbns 00538 QSADEee -D1161* -0.0825  QUIS1] 00681 -0.0 CO]II.P4 1.6561 0.6301 01104 0.7851
L s I e A B e B Comp3 1.0260 0.3474 0.0684 0.8333
[l 1 DA5ITess  Q494Ewes (3]I]we+  QIATeer  (I4EEeRr  (LIEIEwer (449 C-:}mplfi ‘}6-"35 01029 0-0452 4}3987
10 CxCRE0y (0,000 (0,000 (D000 (D00 (0068 (000 C-:rmp_.' 0.5756 0.1604 0.0384 0.0371
ccom scsive aefb - Component | Figenvalue Difference  Proportion  Cummlative
Comp? 03218 01852 00215 09863
Compld | 01367 00714 00091 0.9954
i Compll | 00653 00612 00044 09997
Compl2 | 00042 00042 00003 1.0000
i | nsorees 10000 Compl3 | 00000 00000  0.0000 1.0000
(n.0000) Compl4 | 00000 00000  0.0000 1.0000
Compls | 0.0000 ) 0.0000 1.0000
s | -0OSED -DO4BD 10000 Sourca: Authors Elaboration.
04138 {0475
scgf |0 o3zieee Qlsgee  Loom Table 4 Principal Components Eigenvalues Analysis
110 Doy (00000} (00046
Eigenvalues are the scalar expression of
e [:": [::“‘; ;’*; 3[3—1’1 e thg linear t_ransformation of a vector space. In
o | Qg apeee  oasz omeges i 1o this case, eigenvalues reflect the variance or the
Doy mom DS DoNn (200D information contained in the data (for each
principal component). So, the component 1 has
ecibys | QL95gEees  (EEI0wss 00573 QI33gess L0 LS02%  QUOSD 10000 a proportion of 02960, this is that contains
_ J”;”’" '12:’1” J”E;* j”;:l ‘2]’"]-;‘ 3‘:‘1“ ok almost the 30% of the information data, and
oy g g g o g pom describes itself the 30% of the economic
competitiveness index. The component 2 has a
proportion of 0.2317, and in a cumulative with
| wm component 1, describes the 53% of the economic
competitiveness index. And so on until get
@cTm 1.0000 ]_OO%

Table 3 Variables Pairwise Correlations Analysis
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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

Varizkli | Compl Compl Compd  Comp4d  Compd Compf  Comp?

scppib | 01385 (0.2437 03504 0.2340 0325 0160 1518

ecpibc | 04026 01437 Q0246 01438 (0372 01330 02429

actpik E.l?ij 02308 DIEIE 05181 0291 000 r:.r:isﬂ variable in importance to the component 1.
socpdb | 01224 02385 003 QASIE D3] 000X c.c:.:u Provides the 40% of information data. This
scabbr | 02765 04197 00675 DUETS GITI0 OIS 00T9T results he|p us to pose a pre"minary conclusion:
winve | 01335 01631 02630 03786 1476 033% 07234 to improve economic competitiveness, is
echchs | 02624 03361 025117 0TI 03NS D010 002 necessary increase the exports of goods and
woom | 03923 0023 DSBS 00304 00216 OIS OL134T services and the GDP per capita, in that order.
ecibys | 4186 LI114 02645 00162 00391 BOETS  LILT

scfec | 00838 02473 403%6 02ITF 0T8OI 02830 Rankings

st | 02952 0153 02417 Q4 133 028 03282

owss | 00843 00551 04167 01831 00704 08482 00632 We present multidimensional indices results. We
wcmb | 0265 03361 422 QI 0235 DA 002: adeSted the outcomes to analyze data rankingS
wibys | 03314 0OTSL 04402 0OSIS 00800 DATIT  C.146S in a Comparative way. With that purpose we
e | 00983 04331 LISE0 00993 01057 O 0342 standardized according to the formula:

Variskls | Compf Comp® Compll Compll Compl?  Unexplan ad

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

sppib | 00502 07335 D186 01381 00509 1.000¢ VCP) 100

wpbc | 03580 00836 05536 0133 00076 0.0000 1)
sople | 0023 G016 D064 00106 0TI .000¢

woph | 0O1S0 00134 00269 00080 6919 1000 Where:

sblr | DI613 00031 04D 080T D0 0.0000 AVCP = Principal Component Adjusted Value
wince | 01073 02511 00563 00 00031 0.000¢ VCP = Principa| Component Value

seheh | DISOT DO3ED DIl DA0RT DO3%6 000 Min VCP = Principal Component Minimum Value
woom | DOSTD DOTED Q004 L0047 000S0 .000¢ Max VVCP = Principal Component Maximum Value
scebys | DOS20 GOASD 00884 003l L0lE .0000

whc | D035 DI 43677 0I26 00050 .000¢

eczgf | 0730 0278 0p4E1 0013 noam 0.000¢

s | D023 02146 00217 G0 002D 00008

wEnb | 0407 00360 02361 01081 00396 .000¢

ecibys | 01421 00263 00151 00289 00028 .0000

Bomm F4565 3571 03685 13735 00132 00000
Sourca: Authors Elaboration.

Table 5 Principal Components Variables Analysis

This table reflects the information data
that contains each of the economic
competitiveness index variables.
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Economic Index
Rank Country (AVCP) Economic Index (AVCP)
1 Netherlands 100.00 120,00
2 Sweden 71.72 100,00
3 Switzerland 70.06 ig:gg
4 Germany 64.36 40.00 —t—ECONOMIC
5 United Kingdom 43.79 20,00 Index
6 France 43.26 0 o (AVCF)
7 Ttaly 36.95 fﬁ’%ﬁ CES S I
8 Russia 36.32 s * @
9 Spain 29.36 -
10 Chile 70 43 Source: Authors elaboration.
11 Venezuela 26.63 ) ) o )
12 Mexico 70.88 Graphlc_ 1 Economic Competitiveness Index Graphic
13 Argentina 12.40 Comparison
14 Turkey 10.14 ) ) )
15 Ecuador 10.02 The graphic expression of the economic
16 Dominican Rep. 835 competitiveness  index ranking, allows a
17 Brazil 7.77 comparative analysis in the same geometric
18 Peru 5.68 plane. It shows the rank difference between
19 Guatemala 1.76 countries and provides the opportunity to
20 Colombia 0.00

Sourca: Authors elaboration. Adjusted from onzmal resolts, usimg the
methodology of Bwz-Porraz and Hosten to analyze data rankings in a
comparative way (Fumz-Porras and Hosten, 2012).

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.
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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.
Netherlands Economic Competitiveness
Index
B
e
4 ) s etherlands
Economic
2 Compeditive
ness Index
0 e e e S s m
i Bt B ol o B o = - e B )
=S
Lot I I I Y T Y O Y T I Y e |

Sourca: Authers elaboration.

Graphic 2 Netherlands Economic Competitiveness Index
Performance
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Netherlands economic competitive ness
performance has increased since 2001. In 2008
and 2009 arrested its development, and even
decrease, obviously as a reflection of financial
crisis. It improve its performance in 2010, and
for the last year, achieve its maximum level.

Sweden Economic Competitiveness Index

5
4
3'% —Syreden
2 Economic
Competitive

1 ness Index
o — —

S Hg8TE8ELER2EC

= = — I = N — T — T T — I I )

L IS I ST o I o I I I T I o T I o

Source: Authors elaboration.

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 financial
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.

Switzerland Economic Competitiveness
Index
4
3 -
5 ;;)C—‘C? s Syitzerland
Economic
1 Competitive
ness Index
i L B T LY = o =i s R
oo oo oo T T
oo o oo o oo ad
ot I It B I T ¥ I I T st Y |

Source: Authors elaboration.
Graphic 4 Switzerland Economic Competitiveness Index

Performance
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Switzerland economic competitive ness
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, Switzerland
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.

Wariables Equatien

ecebys (0.4196) Compl={0.419) ecebys - (0.4026)
i ecpibe + (0.3923) eccom....

ecpibe (0.4026)

eccom (0.35923)

Sourca: Authors elaboration.

Table 7 Principal Components Variables Weights
Analysis and Equation

Conclusions

The results of our study shows that the most
important variable to economic competitive ness
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 commercial
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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