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expectations of their customers (Lai and Cheng 2009). For 
this purpose, many of them have found the logistics as the 
area for reducing the costs and improving services effici-
ency (Lai and Cheng 2009). 

The current research was undertaken to address the 
issue of how logistics performances and global competi-
tiveness relate to each other. Are there any significant rela-
tionships between logistics performance score and global 
competitiveness? Which pillars of global competitiveness 
highly correlate with the logistics performances? Based on 
the income levels of group of countries, are there any sig-
nificant changes in the mean values of global competitive-
ness over the seven-year period? Which pillars of global 
competitiveness are showing significant differences?

The remainder of this paper is organized as follows. 
Section 1 reviews the literature on logistics. Section 2 
introduces the data and methods used for the analyses 
by using various measures drawn from the World Bank 
(2016) and World Economic Forum (WEF)’s (2016) Global 
Competitiveness Index (GCI) database. It investigates the 
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Introduction

Supply chains cover multiple continents and include sup-
pliers and customers. They are complex structures, invol-
ving sea, air, rail and road movements, and different types 
of storage needs, as well as the multitude of other related 
activities. With increasingly fierce competition between 
companies, companies have focused on providing products 
and services in a very efficient manner (Yi 2012). To do this, 
an essential way is to design and coordinate the supply and 
distribution networks, namely the main issue is the efficient 
management of the supply chain (Yi 2012). Globalization 
and fierce competition are among the factors that led ma-
nagers begin to consider the question of providing more 
efficient logistics services. The complex and changing en-
vironment, the demand for diversified markets require 
companies to engage in this competition (Yi 2012). With 
the challenges of global competition, business enterprises 
are more focused on customer needs and finding ways to 
reduce costs, improving quality and meeting the growing 
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associations between logistics performance indicators and 
WEF’s GCI scores. Section 3 presents and discusses the em-
pirical findings. The paper is concluded in the last Section.

1. Literature review

Studies of logistics, business and transport performance in 
relation to the competitiveness have been made by many re-
searchers. Current research reflects the increasing amount 
of international literature in this area based on different 
viewpoints. For example, Puertas et al. (2014) investiga-
ted the European experience of logistics performance and 
export competitiveness. Feng and Notteboom (2013) stu-
died the peripheral challenge by small and medium sized 
ports in multi-port gateway regions in the northeast of 
China. Alexis et al. (2010) performed the measurement of 
logistics performance of the autonomous port of Cotonou 
in Berlin. Wong et al. (2014) assessed a cross-border lo-
gistics policy using a performance-measurement-system 
framework in Hong Kong and the Pearl River Delta region. 

Li (2011) studied the effective management of the cost 
and the time of logistics quick response. Li et al. (2008) 
studied the systematic view of the logistics quick response 
factors and the importance sequence in China. Green et al. 
(2008) researched the impact of logistics performance on 
organizational performance in a supply chain context. Li 
and Hanafi (2013) investigated the eco-performance of lo-
gistics services in food supply chains. Bulis and Skapars 
(2013) investigated the development of international freight 
transit in Latvia. Trupac (2008) researched competitive-
ness of Slovenia and its companies through the Slovenian 
transport logistics cluster. Dylewski and Filipiak (2013) 
examined the types of information used in shaping com-
petitiveness of logistics companies in Poland, Germany and 
Belorussia. da Silva et al. (2013) characterized the logistics 
performance of dairy industries located at Zona da Mata 
and Campo das Vertentes in Brazil. Qiu et al. (2007) re-
searched logistics performance evaluation based on factor 
analysis and fuzzy comprehensive evaluation model. Liu J. J. 
et al. (2008) studied performance improvements of third-
party logistics providers and applied an integrated approach 
with a logistics information system. Li and Xiao (2013) ap-
plied grey relational analysis method for urban logistics. 
Liu X. L. et al. (2008) performed an empirical study on port 
logistics competitiveness based on FCE-AHP. Berrisch et al. 
(2012) performed an analysis of the logistics performance 
measurement with Data Envelopment Analysis. Ye et al. 
(2006) studied logistics performance measurement of third 
parties based on BSC and SCOR model.

Dinu and Curea (2008) analyzed competitiveness in 
logistics. Brown (2008) studied logistics costs and com-
petitiveness. Lei et  al. (2007) researched trade competi-
tiveness and logistics challenges in Asia. Liu et al. (2013) 

investigated global impacts of the Asian logistics competi-
tiveness and risk management. Liu (2011) investigated the 
competitiveness of logistics service providers by examining 
cross-national management practices in China and the UK. 
Spillan et al. (2013) performed a comparison of the effect 
of logistic strategy and logistics integration on firm com-
petitiveness in the USA and China. Liu et al. (2010) exam-
ined the contribution of capabilities to the competitiveness 
of logistics service providers and presented a perspective 
from China. Han et al. (2013) evaluated western China’s 
city logistics competitiveness. Huang et al. (2008) explored 
the coupling relationship between Beijing logistics devel-
opment and urban competitiveness upgrade. Yun and Li 
(2011) explored the cultivation of job-hunting competitive-
ness of students in logistics department. Huang et al. (2013) 
researched the evaluation of regional logistics competitive-
ness. Sheng (2014) researched the evaluation of regional 
logistics competitiveness of agricultural products in China 
and spatial analysis on the differences. Li (2008) performed 
combinational evaluation on the competitiveness of logis-
tics enterprise. Liu et al. (2014) examined the contents and 
evolution of the composing factors of logistics enterprise 
competitiveness. Zhang et al. (2010) studied evaluation of 
the competitiveness of logistics enterprise based on niche. 
Yang et al. (2008) presented a study on multidimensional 
diagnosis model of logistics enterprise’s quality competitive-
ness. Piasecka-Gluszak (2013) studied the use of selected 
management methods in logistics provided to improve the 
competitiveness of Polish enterprises on the international 
scene. Zhen (2008) examined the method to improve en-
terprise core competitiveness. Ding et al. (2013) studied 
the analysis and prediction of logistics enterprise competi-
tiveness by using a real GA-based support vector machine. 

Zu and Hai (2008) performed studies on developing 
regional logistics industry to promote regional economic 
competitiveness. Du et al. (2008) performed an empirical 
study on regional logistics industry’s competitiveness based 
on factor analysis. Du and Yan (2009) presented an em-
pirical study on the competitiveness of logistics industry in 
china’s middle region. Zhu (2006) explored logistics impact 
competitiveness between industry clusters. Basile (2012) 
evaluated effectiveness of airport logistics system as a driver 
of firm’s competitiveness and presented empirical evidence 
for peripheral areas. Chen (2013) studied the competitive-
ness of aviation logistics industry. Peng and Zhan (2011) 
studied the evaluation of airport logistics competitiveness 
based on AHP. Alarcon et al. (2012) presented a theoreti-
cal approach and some application in the central region 
of Mexico on logistics competitiveness in a megapolitan 
network of cities. Li and Che (2013) evaluated competitive-
ness of urban logistics using fuzzy logic. Lim et al. (2012) 
presented studies on competitiveness securing plan for port 
logistics industry in Busan area using Analytic Hierarchy 
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Process (AHP). Liu (2012) applied fuzzy theory and AHP to 
port urban logistics competitiveness evaluation. Fan (2009) 
applied fuzzy theory and AHP to port logistics competitive-
ness evaluation. Mihi-Ramirez and Morales (2011) studied 
improving competitiveness trough creation of knowledge 
and reverse logistics. Andrade et al. (2014) reviewed the 
relationship between reverse logistics and competitiveness. 
Liu and Sun (2010) researched enhancing the competitive-
ness model of railway transport in the perspective of envi-
ronmental logistics. Peng (2011) studied the evaluation on 
the competitiveness of logistics outsourcing in four cities 
in Yangtze River Delta. Wang and Yu (2008) evaluated the 
competitiveness of port logistics industry in Yangtze River 
Delta using hierarchical fuzzy process.

Based on the foregoing, the present study adds another 
dimension to the existing literature. In this regard, by using 
advanced statistical methods, this study contributes to a 
better understanding for policymakers. Specifically, it dif-
fers from previous works in that it investigates statistically 
significant relationships for logistics performance among 
the various global competitiveness pillars of developing and 
developed countries. 

2. Data and methods

In this study, two main types of data sources are used, 
all of which are drawn from the World Bank and World 
Economic Forum (WEF)’s Global Competitiveness Index 
(GCI) database. First data are about the perceptions of 
countries’ logistics efficiencies. Second data are about the 
pillars from the GCI.

The Logistics Performance Index (LPI) of the World 
Bank, which measures six aspects of the environment of 
logistics including transportation services, identifies areas 
where improvements are most needed (World Bank 2011). 
The composite LPI summarizes areas of performance. In 
brief, these variables are: CUST stands for the customs clear-
ance process, INFR is the quality of trade and transport-
related infrastructure, ITRN is the ease of arranging com-
petitively priced shipments, LOGS is the quality of logistics 
services, TRAC is the ability to track and trace consign-
ments, TIME is the frequency with which shipments reach 
the consignee within the scheduled time and OVRL is the 
overall logistics performance.

The WEF’s GCI measures national competitiveness 
using a complex methodology involving raw data and ex-
ecutive opinions. The index rests on 12 pillars categorized 
in three groups, namely: Basic requirements (four pillars), 
Efficiency enhancers (six pillars) and Innovation and sophis-
tication factors (two pillars). Countries are rated on a seven-
point scale. Higher score indicates more competitiveness. 
These pillars are A. Basic requirements: 1 – Institutions, 2 – 
Infrastructure, 3 – Macroeconomic stability, 4 – Health and 

primary education. B. Efficiency enhancers: 5 – Higher edu-
cation and training, 6 – Goods market efficiency, 7 – Labor 
market efficiency, 8 – Financial market sophistication, 9 – 
Technological readiness, 10 – Market size C. Innovation 
and sophistication factors: 11  – Business sophistication, 
12 – Innovation.

This section next investigates correlations among these 
indicators and applies the appropriate procedures in the 
next subsections that are designed to explore and to retrieve 
the associations between logistics performances and global 
competitiveness.

2.1. Comparison of mean values of global  
competitiveness

Firstly, this procedure compares two samples of data. It 
calculates various statistics for each sample and runs se-
veral tests to determine whether there are any statistically 
significant differences between them. In this procedure, 
of particular interest here are the standardized skewness 
and standardized kurtosis, which can be used to determi-
ne whether the samples come from normal distributions. 
Samples pass normality tests. In this case, variables seem 
to have standardized skewness values   inside the normal 
range. Therefore, a test to compare means and therefore 
ascertain statistical significance is appropriate. Therefore, 
t-test is suitable for comparing mean values of two samples. 
For more details, see Tables in the Appendix section.

Secondly, a procedure is designed to compare two sam-
ples of data and runs a t-test to compare the means of the two 
samples.  Statistically significant differences are highlighted 
in Table 1 between the means of the two samples at the 95% 
confidence level. Groups of countries are labeled as high-
income countries (HIC), upper middle-income countries 
(UMC), lower middle-income countries (LMC), and low-
income countries (LIC) (See for country classifications: The 
World Bank 2016).

In Table 1, the null hypothesis is mean value of GCI 
(2006–2007) equals mean of GCI (2013–2014). The alterna-
tive hypothesis is the mean values of GCI (2006–2007) not 
equal the mean value of GCI (2013–2014).

2.2. Structural equation modelling 

Structural equation modeling (SEM) is a sophisticated and 
complex statistical procedure that can be used to perform 
both a confirmatory factor and a path analysis of quanti-
tative variables (Cramer and Howitt 2004). It allows the 
determination of the statistical fit of the models showing 
the relationship between the variables (Cramer and Howitt 
2004). Structural equation modeling allows us to look with 
more complexity than traditional modeling techniques or 
more levels (Muijs 2004) models. In this section, SEM ana-
lysis investigates the relationships between pillars of GCI 

Business: Theory and Practice,  2017, 18: 1–13 3



Table 1. Comparison of means. Statistically significant differences are highlighted (2014)

GCI’s Pillars

HIC UMC LMC LIC

Mean
diff. P Mean

diff. P Mean
diff. P Mean

diff. P

Subindex A: Basic requirements 0.06 0.17 –0.05 0.45 –0.17 0.04 –0.15 0.01

1st pillar: Institutions 0.10 0.12 –0.14 0.07 –0.20 0.03 –0.02 0.84

  1.A. Public institutions 0.04 0.55 –0.20 0.03 –0.26 0.01 –0.08 0.43

  1.B. Private institutions 0.27 0.00 0.04 0.48 –0.03 0.70 0.18 0.07

2nd pillar: Infrastructure –0.37 0.00 –0.51 0.00 –0.69 0.00 –0.31 0.00

3rd pillar: Macroeconomic environment 0.39 0.00 0.13 0.34 –0.01 0.95 –0.17 0.34

4th pillar: Health and primary education 0.10 0.03 0.32 0.00 0.23 0.02 –0.09 0.56

  4.A. Health 0.02 0.03 –0.10 0.04 –0.10 0.10 –0.33 0.02

  4.B. Primary education 0.18 0.05 0.73 0.00 0.56 0.01 0.16 0.52

Subindex B: Efficiency enhancers 0.00 0.92 –0.18 0.00 –0.25 0.00 –0.06 0.18

5th pillar: Higher education and training –0.16 0.00 –0.31 0.00 –0.36 0.00 –0.12 0.08

  5.A. Quantity of education –0.44 0.00 –0.43 0.00 0.02 0.90 0.56 0.00

  5.B. Quality of education –0.03 0.71 –0.17 0.04 –0.45 0.00 –0.37 0.00

  5.C. On-the-job training –0.02 0.82 –0.32 0.00 –0.64 0.00 –0.54 0.00

6th pillar: Goods market efficiency 0.19 0.00 –0.09 0.15 –0.33 0.00 –0.24 0.00

  6.A. Competition –0.04 0.41 –0.24 0.00 –0.42 0.00 –0.32 0.00

  6.B. Quality of demand conditions –0.15 0.26 0.20 0.00 –0.15 0.26 –0.08 0.25

7th pillar: Labor market efficiency –0.10 0.13 0.03 0.63 –0.10 0.13 0.03 0.65

  7.A. Flexibility 0.14 0.14 0.11 0.19 0.14 0.14 0.22 0.04

  7.B. Efficient use of talent –0.35 0.00 –0.05 0.46 –0.35 0.00 –0.16 0.24

8th pillar: Financial market development –0.11 0.19 –0.04 0.65 –0.11 0.19 0.07 0.55

  8.A. Efficiency –0.24 0.03 0.06 0.45 –0.24 0.03 –0.05 0.61

  8.B. Trustworthiness and confidence 0.02 0.90 –0.13 0.33 0.02 0.90 0.20 0.32

9th pillar: Technological readiness –0.66 0.00 –0.72 0.00 –0.66 0.00 –0.43 0.00

10th pillar: Market size 0.06 0.47 0.04 0.27 0.06 0.47 0.29 0.00

  10.A. Domestic market size 0.34 0.00 0.27 0.00 0.34 0.00 0.64 0.00

  10.B. Foreign market size –0.77 0.00 –0.65 0.00 –0.77 0.00 –0.77 0.00

Subindex C: Innovation and 
sophistication –0.25 0.00 –0.04 0.36 –0.25 0.00 –0.11 0.07

11th pillar: Business sophistication –0.28 0.00 –0.03 0.42 –0.28 0.00 –0.15 0.02

12th pillar: Innovation –0.22 0.01 –0.05 0.38 –0.22 0.01 –0.07 0.28

Overall Global Competitiveness Index –0.14 0.02 –0.06 0.16 –0.14 0.02 –0.12 0.00
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and logistics performance variables. Maximum Likelihood 
(ML) estimation is used for both analyses, which is suitable 
for low sample sizes. 

The significant relationships between the pillars of 
global competitiveness index and logistics performance 
are shown in Figure 1 and Table 2.

Developing countries have a worse than developed logis-
tics infrastructure, according to the Logistics Performance 
Index (LPI), a survey based established and monitored by 
the World Bank index. See Figure 2.

Trade is an important engine of economic growth and 
development: integration into global markets allows pro-
ducers to specialize and reap the benefits of economies of 
scale (McLinden et al. 2010). Seaport gateways and cor-
ridors that connect the widely dispersed hinterland are of 
vital importance and essential for international trade and 
the global economy (Hall et al. 2011). No economy can sur-
vive without trade and investment in fixed infrastructure 
prominently in the economic stimulus plans of countries 
around the world (Hall et al. 2011). At the same time, there 
will surely be a huge opportunity cost to pay to invest in or 
trade corridor wrong lane, or to invest in the wrong direc-
tion, especially if it locks in a suboptimal way or dependent 
on the development (Hall et al. 2011).

Fig. 2. In each figure, countries with darker grays indicate 
good performance; countries with lighter grays are not good 
performing countries. White regions/countries: unavailable 
data. (a) Global Competitiveness Index, (b) Overall Logistics 
Performance

a)

b)

Table 2. Model Estimates – (SEM Data analysis: Covariance)

Indicator Parameter
Estimate

Standard
 Error

T
 Statistic

Prob.
 Level

B.09 à CUST –0.292 0.065 –4.502 0.000

C.12 à CUST 0.141 0.063 2.239 0.025

A.02 à INFR –0.157 0.063 –2.489 0.013

B.09 à INFR –0.316 0.065 –4.840 0.000

B.10 à INFR 0.191 0.063 3.013 0.003

B.09 à ITRN –0.208 0.064 –3.274 0.001

B.09 à LOGS –0.281 0.065 –4.351 0.000

B.10 à LOGS 0.195 0.063 3.067 0.002

B.09 à TIME –0.388 0.067 –5.808 0.000

B.10 à TIME 0.210 0.064 3.305 0.001

C.11 à TIME –0.195 0.063 –3.079 0.002

C.12 à TIME 0.225 0.064 3.531 0.000

B.09 à TRAC –0.252 0.064 –3.931 0.000

B.10 à TRAC 0.221 0.064 3.467 0.001

3. Research findings and highlighted discussions

Statistically significant differences are shown in Table 1 
between the means of the two income groups. The compa-
rison has been performed between the mean values of global 
competitiveness in year 2006–2007 and in years 2013–2014. 
Overall global competitiveness appears to increase in low 
and lower middle-income countries. In addition, there is a 
statistically significant increase in upper and high-income 
countries. On the other hand, the increase in upper middle-
income countries is not statistically significant (See Table 1).

Fig. 1. The significant relationships – GCI vs. LPI (2014)

Business: Theory and Practice,  2017, 18: 1–13 5



Research shows that improving logistics performance 
in low-income countries the average middle income can 
boost trade by 15 percent or more (Fardoust et al. 2010). 
In support of trade facilitation, aid for trade should be ex-
tended significantly (Fardoust et al. 2010). Public-private 
partnerships can make resources go further based on the 
dynamism of the private sector in trade capacity building 
(Fardoust et al. 2010). Taking the agenda of competitive-
ness, governments will play an increasingly active attempt 
to overcome transport, trade facilitation, and logistical con-
straints (Canuto et al. 2010). This will start by setting up 
the hardware and software infrastructure to facilitate the 
movement of goods (Canuto et al. 2010). Infrastructure 
improvements primarily affect direct transport costs, which 
are only a fraction of total transport costs faced by any ex-
porter or importer in landlocked countries, their impact 
can be further diluted if one takes a broader view wide lo-
gistics costs by integrating overhead and the efficiency of 
the supply chain (Arvis et al. 2010). Services play a large and 
strategic role in the economy (Saez 2010). Low-cost, high 
quality services generate benefits for the economy (Saez 
2010). Financial services, telecommunications and trans-
port services allow a more efficient allocation of resources, 
are an input into the production of goods and other services, 
and, through them, contribute to economic growth and de-
velopment countries (Saez 2010).

Since the 1990s, the path of commercial transactions 
and the economic environment has changed dramatically, 
and the development of technology and the outbreak of the 
formation of the world market have significantly changed 
the way of competition (Yi 2012). We are now entering a 
new era, the era of knowledge-based (Yi 2012) economy. 
The knowledge-based economy as a new economic form, 
compared to the traditional industry-based economy refers 
to an economy based on the production, distribution and 
use of knowledge in heart (Yi 2012). In parallel, global-trade 
negotiations have progressively raised the issue of trade fa-
cilitation as an essential element of economic development 
in poor countries (Raballand et al. 2012). Emphasis was 
placed on the simplification and transparency of border 
crossing procedures, and extensive programs have been un-
dertaken to modernize customs administrations (Raballand 
et al. 2012).

The logistics performance is positively impacted by 
the management strategy of the supply chain and a direct 
impact on marketing performance, which in turn influ-
ences the financial performance (Green et al. 2008). These 
results confirm the positive relationship between logistics 
performance and organizational performance in the manu-
facturing sector (Green et al. 2008). Logistics management 
in the export/import is essential because shipping costs and 
shipping efficiency determine the competitiveness bottom 
line transaction (Cook et al. 2012). An efficient transport 

system can be achieved through an efficient use of trans-
port modes, terminals, warehouses and all other resources, 
it also requires understanding and availability of options 
and alternatives and freight support and logistics service 
selection decisions (Islam et al. 2013). Compared to the 
vast empirical literature on policies affecting trade in goods, 
the empirical analysis of trade policy for services still in its 
infancy (Borchert et al. 2014). A major constraint was the 
lack of data on policies affecting trade in services, especially 
in developing countries (Borchert et al. 2014).

Indeed, the Organization for Economic Cooperation 
and Development (OECD 1992) defined national competi-
tiveness as “the degree to which a country can, under free 
and fair market conditions, produce goods and services which 
meet the rest of the international markets, while simultane-
ously maintaining and expanding the real incomes of its peo-
ple over the long term”. This implies that the competitiveness 
is necessary because it holds the key to sustain economic 
prosperity, jobs and a higher standard of living (Lee 2002). 
On the other hand, the logistics performance has recently 
received much attention in the context of benchmarking 
initiatives globally to assess the ease of doing business in 
different countries, and efficiency of logistics and trans-
portation services.

Conclusions

In this paper, an empirical study on the relationship betwe-
en indicators of logistics performance and GCI variables 
was performed. This paper identified the relationships 
between indicators of logistics performance and GCI sco-
res. Statistically significant differences are demonstrated. 
Tables show the relationships between the global competiti-
veness index and the logistics performance variables. Tables 
and Figures showed that some pillars are significantly rela-
ted to some of the logistics performance variables. Some of 
the global competitiveness pillars significantly affect some 
of logistics variables. As evidenced by the analysis, some 
variables in GCI indicators highly contribute to overall 
logistics performance. 

Logistics performance depends on many factors, as sup-
ply chains are complex systems with complex processes, 
such as services in business, regulations, investment climate, 
perceptions of enterprises and policymakers. Supply chain 
organizations are challenged to improve efficiency in the 
face of increasing complexity and competition in a global 
scale. Thus, it became necessary to determine the relation-
ship and recognize the relevant indicators that contribute 
to high logistics performance. This article presented an 
empirical study on the relationship between indicators of 
logistics performance and global competitiveness indica-
tors and defined the association between the indicators of 
logistics performance and those of global competitiveness. 
The results show that some of the variables in the global 
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competitiveness indicators data are correlated with the ef-
ficiency of logistics and that some variables in the global 
competitiveness indicators data contribute much higher to 
logistics performance than other variables via the canonical 
correlation analysis. The variables that contribute signifi-
cantly higher than other variables in logistic performances 
have been shown.

Finally, it is essential for policymakers in the logistics 
field to take account of those variables that have higher con-
tributions. By taking into the consideration of GCI indica-
tors, the main areas for improvement of the logistics perfor-
mances include focusing more on the highly contributing 
indicators to significantly improve outcomes.
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APPENDIX

Table A1. Subindex A: Basic requirements

1st pillar: Institutions 3rd pillar: Macroeconomic environment
1.A. Public institutions 3.01 Government budget balance, % GDP
1.01 Property rights 3.02 Gross national savings, % GDP
1.02 Intellectual property protection 3.03 Inflation, annual % change
1.03 Diversion of public funds 3.04 General government debt, % GDP
1.04 Public trust in politicians 3.05 Country credit rating, 0–100 (best)
1.05 Irregular payments and bribes 4th pillar: Health and primary education
1.06 Judicial independence 4. A. Health
1.07 Favoritism in decisions of government officials 4.01 Business impact of malaria
1.08 Wastefulness of government spending 4.02 Malaria cases/100,000 pop.
1.09 Burden of government regulation 4.03 Business impact of tuberculosis
1.10 Efficiency of legal framework in settling disputes 4.04 Tuberculosis cases/100,000 pop.
1.11 Efficiency of legal framework in challenging regs. 4.05 Business impact of HIV/AIDS
1.12 Transparency of government policymaking 4.06 HIV prevalence, % adult pop.
1.13 Business costs of terrorism 4.07 Infant mortality, deaths/1,000 live births
1.14 Business costs of crime and violence 4.08 Life expectancy, years
1.15 Organized crime B. Primary education
1.16 Reliability of police services 4.09 Quality of primary education
1.B. Private institutions 4.10 Primary education enrollment, net %
1.17 Ethical behavior of firms
1.18 Strength of auditing and reporting standards
1.19 Efficacy of corporate boards
1.20 Protection of minority shareholders’ interests
1.21 Strength of investor protection, 0–10 (best)
2nd pillar: Infrastructure
2.A. Transport infrastructure
2.01 Quality of overall infrastructure
2.02 Quality of roads
2.03 Quality of railroad infrastructure
2.04 Quality of port infrastructure
2.05 Quality of air transport infrastructure
2.06 Available airline seat km/week, millions
2.B. Electricity and telephony infrastructure
2.07 Quality of electricity supply
2.08 Mobile telephone subscriptions/100 pop.
2.09 Fixed telephone lines/100 pop.
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Table A2. Subindex B: Efficiency enhancers

5th pillar: Higher education and training 8th pillar: Financial market development
5.A. Quantity of education 8.A. Efficiency
5.01 Secondary education enrollment, gross 8.01 Availability of financial services
5.02 Tertiary education enrollment, gross % 8.02 Affordability of financial services
5.B. Quality of education 8.03 Financing through local equity market
5.03 Quality of the educational system 8.04 Ease of access to loans
5.04 Quality of math and science education 8.05 Venture capital availability
5.05 Quality of management schools 8.B. Trustworthiness and confidence
5.06 Internet access in schools 8.06 Soundness of banks
5.C. On-the-job training 8.07 Regulation of securities exchanges
5.07 Availability of research and training services 8.08 Legal rights index, 0–10 (best)
5.08 Extent of staff training 9th pillar: Technological readiness
6th pillar: Goods market efficiency 9.A. Technological adoption
6.A. Competition 9.01 Availability of latest technologies
6.01 Intensity of local competition 9.02 Firm-level technology absorption
6.02 Extent of market dominance 9.03 FDI and technology transfer
6.03 Effectiveness of anti-monopoly policy 9.B. ICT use 
6.04 Effect of taxation on incentives to invest 9.04 Individuals using Internet, %
6.05 Total tax rate, % profits 9.05 Fixed broadband Internet subscriptions/100 pop.
6.06 No. procedures to start a business 9.06 Int’l Internet bandwidth, kb/s per user
6.07 No. days to start a business 9.07 Mobile broadband subscriptions/100 pop.
6.08 Agricultural policy costs 10th pillar: Market size
6.09 Prevalence of trade barriers 10.A. Domestic market size
6.10 Trade tariffs, % duty 10.01 Domestic market size index, 1–7 (best)
6.11 Prevalence of foreign ownership 10.B. Foreign market size
6.12 Business impact of rules on FDI 10.02 Foreign market size index, 1–7 (best)
6.13 Burden of customs procedures 10.03 GDP (PPP$ billions)
6.14 Imports as a percentage of GDP 10.04 Exports as a percentage of GDP
6.B. Quality of demand conditions
6.15 Degree of customer orientation
6.16 Buyer sophistication
7th pillar: Labor market efficiency
7.A. Flexibility
7.01 Cooperation in labor-employer relations
7.02 Flexibility of wage determination
7.03 Hiring and firing practices
7.04 Redundancy costs, weeks of salary
7.05 Effect of taxation on incentives to work
7.B. Efficient use of talent
7.06 Pay and productivity
7.07 Reliance on professional management
7.08 Country capacity to retain talent
7.09 Country capacity to attract talent
7.10 Women in labor force, ratio to men
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Table A3. Subindex C: Innovation and sophistication factors

11th pillar: Business sophistication 11.09 Willingness to delegate authority
11.01 Local supplier quantity 12th pillar: Innovation
11.02 Local supplier quality 12.01 Capacity for innovation
11.03 State of cluster development 12.02 Quality of scientific research institutions
11.04 Nature of competitive advantage 12.03 Company spending on R&D
11.05 Value chain breadth 12.04 University-industry collaboration in R&D
11.06 Control of international distribution 12.05 Gov’t procurement of advanced tech products
11.07 Production process sophistication 12.06 Availability of scientists and engineers
11.08 Extent of marketing 12.07 PCT patents, applications/million pop.

Table A4. 2007 – Normality Test (Shapiro-Wilk)

Indicators
HIC UMC LMC LIC

W P +/– W P +/– W P +/– W P +/–
Global Competitiveness Index 0.944 0.036 – 0.940 0.066 + 0.986 0.971 + 0.907 0.076 +
Subindex A: Basic requirements 0.955 0.088 + 0.933 0.044 – 0.986 0.975 + 0.922 0.141 +
 1st pillar: Institutions 0.964 0.198 + 0.978 0.711 + 0.963 0.485 + 0.943 0.329 +
  1.A. Public institutions 0.969 0.294 + 0.981 0.819 + 0.974 0.734 + 0.940 0.295 +
  1.B. Private institutions 0.931 0.012 – 0.938 0.061 + 0.967 0.569 + 0.978 0.926 +
 2nd pillar: Infrastructure 0.963 0.180 + 0.974 0.588 + 0.956 0.344 + 0.951 0.436 +
 3rd pillar: Macroeconomic environment 0.973 0.388 + 0.967 0.396 + 0.889 0.010 – 0.887 0.034 –
 4th pillar: Health and primary education 0.983 0.770 + 0.861 < 0.001 – 0.775 < 0.001 – 0.883 0.029 –
  4.A. Health 0.860 0.001 – 0.559 < 0.001 – 0.765 < 0.001 – 0.963 0.670 +
  4.B. Primary education 0.981 0.696 + 0.980 0.795 + 0.831 0.001 – 0.958 0.555 +
Subindex B: Efficiency enhancers 0.956 0.103 + 0.978 0.721 + 0.976 0.799 + 0.933 0.222 +
 5th pillar: Higher education and training 0.946 0.043 – 0.986 0.935 + 0.965 0.512 + 0.893 0.044 –
  5.A. Quantity of education 0.967 0.247 + 0.965 0.366 + 0.969 0.624 + 0.809 0.002 –
  5.B. Quality of education 0.978 0.563 + 0.961 0.270 + 0.954 0.311 + 0.969 0.777 +
  5.C. On-the-job training 0.925 0.008 – 0.970 0.487 + 0.976 0.807 + 0.962 0.648 +
 6th pillar: Goods market efficiency 0.951 0.063 + 0.981 0.820 + 0.976 0.789 + 0.931 0.204 +
  6.A. Competition 0.988 0.917 + 0.970 0.467 + 0.985 0.965 + 0.900 0.057 +
  6.B. Quality of demand conditions 0.881 0.001 – 0.980 0.783 + 0.978 0.837 + 0.973 0.849 +
 7th pillar: Labor market efficiency 0.979 0.602 + 0.962 0.303 + 0.974 0.747 + 0.954 0.483 +
  7.A. Flexibility 0.973 0.413 + 0.973 0.557 + 0.961 0.430 + 0.986 0.991 +
  7.B. Efficient use of talent 0.965 0.216 + 0.969 0.460 + 0.967 0.560 + 0.952 0.449 +
 8th pillar: Financial market development 0.978 0.574 + 0.977 0.684 + 0.939 0.139 + 0.974 0.861 +
  8.A. Efficiency 0.974 0.441 + 0.964 0.339 + 0.923 0.059 + 0.973 0.849 +
  8.B. Trustworthiness and confidence 0.963 0.172 + 0.974 0.603 + 0.970 0.639 + 0.976 0.903 +
 9th pillar: Technological readiness 0.931 0.012 – 0.954 0.177 + 0.936 0.122 + 0.958 0.566 +
 10th pillar: Market size 0.978 0.576 + 0.949 0.125 + 0.956 0.344 + 0.967 0.733 +
  10.A. Domestic market size 0.979 0.599 + 0.947 0.112 + 0.979 0.868 + 0.971 0.813 +
  10.B. Foreign market size 0.966 0.232 + 0.952 0.148 + 0.888 0.010 – 0.973 0.847 +
Subindex C: Innovation and 
sophistication 0.947 0.048 – 0.957 0.206 + 0.937 0.128 + 0.980 0.946 +

 11th pillar: Business sophistication 0.936 0.018 – 0.974 0.588 + 0.945 0.198 + 0.933 0.217 +
 12th pillar: Innovation 0.957 0.112 + 0.947 0.111 + 0.960 0.405 + 0.965 0.710 +
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A test that fails indicates that the data varies significantly from the pattern expected if the data was drawn from a 
population with a normal distribution. A test that passes indicates that the data matches the pattern expected if the data 
was drawn from a population with a normal distribution.
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Table A5. 2014 – Normality Test (Shapiro-Wilk)

Indicators
HIC UMC LMC LIC

W P +/– W P +/– W P +/– W P +/–
Global Competitiveness Index 0.950 0.045 – 0.974 0.457 + 0.985 0.911 + 0.973 0.717 +
Subindex A: Basic requirements 0.970 0.262 + 0.957 0.113 + 0.984 0.879 + 0.967 0.569 +
 1st pillar: Institutions 0.952 0.053 + 0.983 0.786 + 0.974 0.584 + 0.884 0.008 –
  1.A. Public institutions 0.954 0.064 + 0.979 0.611 + 0.975 0.607 + 0.874 0.005 –
  1.B. Private institutions 0.951 0.046 – 0.971 0.353 + 0.979 0.750 + 0.959 0.394 +
 2nd pillar: Infrastructure 0.976 0.430 + 0.973 0.421 + 0.974 0.594 + 0.936 0.119 +
 3rd pillar: Macroeconomic 
environment 0.973 0.346 + 0.966 0.243 + 0.973 0.563 + 0.984 0.951 +

 4th pillar: Health and primary 
education 0.964 0.160 + 0.837 0.001 – 0.867 0.001 – 0.951 0.262 +

  4.A. Health 0.830 0.001 – 0.565 0.001 – 0.795 0.001 – 0.964 0.495 +
  4.B. Primary education 0.954 0.065 + 0.949 0.060 + 0.878 0.001 – 0.919 0.049 –
Subindex B: Efficiency enhancers 0.966 0.182 + 0.974 0.441 + 0.978 0.719 + 0.982 0.914 +
 5th pillar: Higher education and 
training 0.986 0.822 + 0.891 0.001 – 0.987 0.953 + 0.953 0.300 +

  5.A. Quantity of education 0.937 0.014 – 0.904 0.002 – 0.975 0.602 + 0.656 0.001 –
  5.B. Quality of education 0.979 0.535 + 0.970 0.333 + 0.931 0.034 – 0.943 0.177 +
  5.C. On-the-job training 0.970 0.263 + 0.973 0.412 + 0.966 0.361 + 0.970 0.640 +
 6th pillar: Goods market efficiency 0.966 0.179 + 0.947 0.052 + 0.970 0.467 + 0.979 0.874 +
  6.A. Competition 0.984 0.764 + 0.956 0.108 + 0.981 0.798 + 0.983 0.937 +
  6.B. Quality of demand conditions 0.972 0.321 + 0.977 0.539 + 0.970 0.463 + 0.975 0.775 +
 7th pillar: Labor market efficiency 0.984 0.780 + 0.942 0.033 – 0.954 0.162 + 0.986 0.971 +
  7.A. Flexibility 0.977 0.485 + 0.915 0.004 – 0.972 0.507 + 0.910 0.031 –
  7.B. Efficient use of talent 0.976 0.434 + 0.953 0.081 + 0.972 0.510 + 0.946 0.199 +
 8th pillar: Financial market 
development 0.978 0.509 + 0.978 0.578 + 0.966 0.355 + 0.986 0.976 +

  8.A. Efficiency 0.965 0.171 + 0.967 0.269 + 0.978 0.718 + 0.972 0.707 +
  8.B. Trustworthiness and confidence 0.973 0.343 + 0.978 0.569 + 0.969 0.443 + 0.963 0.470 +
 9th pillar: Technological readiness 0.935 0.011 – 0.981 0.692 + 0.980 0.769 + 0.978 0.851 +
 10th pillar: Market size 0.986 0.853 + 0.990 0.973 + 0.964 0.324 + 0.973 0.723 +
  10.A. Domestic market size 0.984 0.762 + 0.989 0.951 + 0.967 0.379 + 0.974 0.735 +
  10.B. Foreign market size 0.973 0.347 + 0.988 0.925 + 0.979 0.740 + 0.989 0.994 +
Subindex C: Innovation and 
sophistication 0.950 0.045 – 0.969 0.305 + 0.981 0.806 + 0.957 0.357 +

 11th pillar: Business sophistication 0.961 0.118 + 0.977 0.542 + 0.972 0.532 + 0.952 0.273 +
 12th pillar: Innovation 0.959 0.095 + 0.979 0.627 + 0.984 0.878 + 0.965 0.523 +
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