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GLOBAL LOGISTICS EFFICIENCY INDEX 
 

Abstract: Logistics performances affect country 
economic performances through accessibility to 

international network of freight flows. Efficiency of 

logistics activities is recognized in literature as key 

factor in the international freight transport. Measuring 

efficiency of country logistics activities is important for 

domestic and for international logistics operators. This 

paper analyzes the efficiency of logistics activities on 

the global level. The new methodology, proposed in this 

paper, integrates internal (domestic) and external 

(international) indicators in the single efficiency score. 

In order to improve discriminatory power of classical 

Data Envelopment Analysis (DEA) models the 
Principal Component Analysis – Data Envelopment 

Analysis (PCA-DEA) approach is used. 

Keywords: Logistics, Efficiency, Global freight 

transport, PCA –DEA approach   

 

1. INTRODUCTION  
 

 Increasing global trade, concentration 

of production and economic crisis cause 
the increasing importance of freight 

transport and logistics. In that manner, 

economic performances of a country are 

very affected by logistics performances. 

High logistics performances can improve 

accessibility to international flows and 

increase trade volume. In recent years, 

logistics has increasing importance in the 

organization of international flows. 

Logistics performances of all sectors 

influence on the economic growth and 
prosperity of a country. Some authors 

stated that the role of logistics is not only 

to move products and materials but  also to 

create competitive advantage by providing 

services which meet customer demand. 

Efficiency is a very important 

indicator of operations analysis, and it is 

one of the basic and the most frequently 

used performances. Measuring, monitoring 

and improving efficiency are the main 

tasks for companies in the 21st century. 

The importance of efficiency measuring in 

logistics has been recognized in literature. 

In the process of winning new markets, the 

company gives special importance to 

logistics activities of the countries. The 

efficient logistics activities decrease 

logistics costs in goods or services 
purchased by end customers and also 

improve a country’s access to international 

markets and increase the trade volume. 

Quality and efficient activities can further 

help country to gain a competitive 

advantage over other countries on regional 

and international markets.  

This paper investigates possibilities of 

measuring efficiency logistics activities in 

countries on the global level. Measuring 

and monitoring efficiency of the country 

logistics activities is important for 
domestic and for international logistics 

operators, as well for other entities. Next 

section gives a review of indicators used 

for measuring efficiency in logistics from 

different perspectives. The third section 

describes the problems of measuring 

logistics efficiency of country. Model for 

measuring Global Logistics Efficiency 

Index (GLEI) is proposed in the fourth 
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section. In the section five proposed 

methodology is tested on numerical 

example.  

 

 

2. LITERATURE REVIEW  
 

There is a lack of the papers that 

analyze the efficiency on global level. The 

importance of logistics activities in 

globalization era is recognized in literature 

[1]. Importance of regions on city logistics 

activities using Global Logistics Index 

(GLI) is done in [2]. The author also 

shows the impact of infrastructure on 

global city functions. Authors in [3] find 
that differences in infrastructure quality 

account for 40 % of the variation in 

transport costs for the coastal countries and 

up to 60 % for the landlocked countries.  

One of the most frequently used 

indicators of global logistics activities is 

Logistics Performance Index (LPI). This 

index was introduced in 2007 through the 

cooperation between the World Bank and 

academic partners. This is useful tool for 

estimation logistics friendliness of a 

particular country. The LPI measures trade 
logistics performance in the 155 countries. 

This index can help national leaders, key 

policymakers, and private sector traders 

understand the challenges in reducing 

logistical barriers to international 

commerce [4]. Trade logistics is an 

important element of country 

competitiveness. Freight transport and 

logistics industry represent one of the most 

dynamic and important sectors of the 

European economy, accounting for at least 
10 percent of GDP. The LPI survey is 

organized as questionnaire with two parts: 

international and domestic [4]. The 

international parts relate to six key areas of 

logistics performances and respondents 

foreign logistics professionals. In the 

domestic LPI respondents in more detail 

estimate the logistics environment in the 

countries where they work. 

The LPI is used in the literature as the 

basis of different approaches. Aprroach for 

measurement the efficiency of the country 

supply chain from a green perspective by 

proposing the Green Logistics 

Performance Index (GLPI) combining the 

LPI and the Environmental Performance 

Index (EPI) is desribed in [5]. Authors 
suggested GLPI as a good indicator of a 

country’s green logistics efficiency, 

showing what impact the country’s 

logistics competitiveness has on its 

environment.  

 

 

3. PROBLEMS OF MEASURING 

GLOBAL LOGISTICS 

EFFICIENCY 
 

As mentioned before, there is a lack of 

papers in the literature that analyses the 

efficiency of logistics activities on global 

level. In the process of the model 

development several problems need to be 
solved. Logistics activity in particular 

country describes a large number of 

different indicators, and the problem is 

how to select relevant indicators which 

describe logistics activity in the best way. 

This is the basic problem in application the 

Data Envelopment Analysis (DEA) 

method, as one of the most frequently used 

methods for efficiency measuring. In that 

manner, it is necessary to examine 

influence of various factors on the country 
logistics activity and to select the most 

important.  

Logistics efficiency of the country is 

important for both, observed country and 

other countries. Depending on the 

perspective there are two groups of 

indicators: domestic (national) and 

international. Domestic indicators provide 

information describe logistics activities 

from the perspective of the local 

(domestic) entities. On the other side 

international indicators come from foreign 
logistics and trade entities. To the best of 

our knowledge, there are no papers in the 

literature that integrate domestic and 
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international indicators in single measure. 

In order to obtain the most relevant 

efficiency score it is necessary to include 

internal (domestic) and external 

(international) indicators. As mentioned 

before one of the most frequently used 

methods for efficiency evaluation is DEA 
method. In situation of large number of 

different indicators and relatively small 

number of the Decision Making Units 

(DMUs) discriminatory power of the DEA 

models is low. In order to solve mentioned 

problems we proposed methodology based 

on the Principal Component Analysis – 

Data Envelopment Analysis (PCA-DEA) 

approach.  

 

 

4. MODEL DEFINITION 

 
After recognizing the necessity of 

measuring the efficiency on the global 

level the set of observed countries is 

defined. Namely, in this paper we analyze 

the Global Logistics Efficiency Index of 
the eight countries: Bosnia and 

Herzegovina, Bulgaria, Croatia, Hungary, 

Macedonia, Romania, Russia and Serbia. 

The most of them are from the Serbian 

region. The selected countries are 

important for Serbian trade flows. The 

next step relates to defining the list of 

relevant indicators. In that sense we define 

fifteen indicators. Six of them are 

international while nine are domestics, as 

shown in Table 1. All indicators are 

separated in two groups, inputs and 
outputs, as shown in column two of Table 

1. For overcoming the problem of variable 

selection PCA approach is used. The PCA 

is data reduction technique of multivariate 

data. The PCA explains the variance 

structure of a matrix of data through linear 

combinations of variables, consequently 

reducing the data to a few principal 

components (PCs), which generally 

describe 80-90% of the variance in the 

data. If the most of the population variance 
can be attributed to the first few 

components (dummy variables), then they 

can replace the original variables with 

minimum loss of information. After 

defining input and output variables the 

PCA was separately applied to eleven 

inputs and four outputs. In the reduced 

data set the influence is on the most 
influential variables 

For efficiency measurement the PCA–

DEA approach is used. As mentioned, in 

the PCA the most of the population 

variance can be attributed to the first few 

components, so they can replace the 

original variables with minimum loss of 

information [6].  

The PCs are the uncorrelated linear 

combinations ranked by their variances in 

a descending order. The PCA–DEA model 

for 
aDMU  used in this paper has the 

following form [7]: 

 
a

PCPC
VU

YU
PCPC ,

max                (1) 

Subject to:    

1a

PCPC XV                       (2) 

0 PCPCPCPC YUXV        (3) 

0x

t

PC LV                                           (4)                                                           (7) 

0y

t

PC LU                                   (5)      (8) 

freeUV PCPC ,,                                   (6)      (9) 

PCV  and 
PCU  represents vector of weights 

assigned to inputs and outputs PCs, while 

PCX  and 
PCY  represent the input and 

output matrix, while 
xL  and 

yL  relate to 

the matrix of the PCA linear coefficients 

of input and output data. 

 

 

5. CASE STUDY RESULTS 
 

As mentioned before the proposed 

model is used for measuring the global 

logistics efficiency of the eleven countries. 
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List of indicators that are used in observed 

example are shown in Table 1. Input and 

output category is indicated in the second 

column. The proposed approach integrates 

the six international and the nine domestic 

indicators. 

 

Table 1 – Indicators for efficiency 

evaluation 
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Infrastructure  I IN 0.35 0.31 0.30 0.32 0.38 0.40 0.41 0.38 

International 

shipments 

costs 

I IN 0.36 0.32 0.31 0.28 0.41 0.32 0.36 0.33 

Customs 

speed and 

simplicity 

I IN 0.28 0.28 0.28 0.29 0.36 0.26 0.33 0.32 

Lead time  I D 3 3 2 2 2 5 5 3 

Export costs I D 474 1277 641 866 1500 1225 5000 1061 

Import 

agencies 
I D 2 2 2 3 2 4 2 2 

Export 

agencies  
I D 2 2 2 2 1 3 2 2 

Import forms  I D 3 2 2 2 6 4 8 5 

Exports forms  I D 3 2 2 2 5 4 8 3 

Physical  

inspection (% 

of   

import   

shipments ) 

I D 50 7 14 3 42 11 61 6 

Multiple  

inspection (% 

of shipments 

physically  

inspected)  

I D 6 2 1 3 42 3 61 6 

Quality of 

logistics 

services 

O IN 2.93 3.1 2.92 3.18 2.66 2.83 2.65 2.8 

Timeliness  O IN 3.61 3.56 3.54 3.41 2.79 3.82 3.02 3.14 

Quality of 

shipments 

(%)   

O D 89 87 74 95 90 65 88 57 

Tracking & 

tracing  
O IN 2.81 3.16 3.2 3.52 2.41 3.1 2.76 3.07 

a I-Input; O-Output; b IN-International indicator;  D-Domestic 

indicator 

 
The classical DEA models can not be 

applied in this case. They do not have 

sufficient discriminatory power, 

considering the fact that almost all DMUs 

are efficient. The LPI scores have some 

shortcomings. The LPI scores presented in 

the fourth column of Table 2 are based 

only on six international indicators. In 

order to obtain real measure of the GLEI 

of country it is necessary to include 

domestic and international measures.  
Model described in this paper 

overcome shortcomings of the previous 

approaches. The PCA–DEA model 

simultaneously improves discrimination 

power of the standard DEA model and 

integrates domestic and international 

indicators. The results of proposed models 

are shown in Table 2 

 

Table 2– Efficiency scores according 

different approaches 

DMU 
DEA 

model 

LPI 

score 

PCA 

DEA 

model 

Bosnia and 

Herzegovina 
1 

3.21 

(1.00) 
0.792147 

Bulgaria 1 
3.17 

(0.99) 
0.941696 

Croatia 1 
3.16 

(0.98) 
1 

Hungary 1 
3.00 

(0.93) 
1 

Macedonia, 

FYR 
1 

2.99 

(0.93) 
0.667816 

Romania 1 
2.80 

(0.87) 
0.723258 

Russian 

Federation 
0.98 

2.58 

(0.80) 
0.474099 

Serbia 1 
2.56 

(0.80) 
0.734125 

Aver. 1.00 0.91 0.79 

St. dev. 0.01 0.08 0.18 

In the observed set two countries are 

efficient, Croatia and Hungary. It roughly 

means that these countries have the best 

combination of inputs and outputs. The 

GLEI of Bulgaria is 0.94 and it significant 

higher than other countries. The lowest 

efficiency score has the Russia. This 

consequence of high cost and large number 

of import and export forms. The Serbia is 
also inefficient with the efficiency under 

average score. A low efficiency score is 

the result of relatively low logistics quality 

and competence as well as relatively low 
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% of the shipments that meeting quality 

(only 57%). 

 

6. CONCLUSIONS 

Focusing on the logistics efficiency of 
a country is the first step to improve trade 

flows and country economies. In this paper 

a model for measuring GLEI, based on 

different indicators, is developed. Several 

problems are analyzed. The main problem 

is how to select, from a large number of 

indicators, those that best describe the 

logistics activity of a country. The 

previous approaches do not integrate 

domestic and international indicators. The 

proposed GLEI indicator combines 
domestic and international logistics 

performances. In order to investigate the 

importance of indicators the PCA method 

is used. 

In literature, there is a lack of case 

studies that analysis the efficiency of 

countries on global level with the emphasis 

on the quality indicators. All previous 

approaches have focus on the 
environmental perspective. The proposed 

methodology represents good basis for the 

new models development. In future 

research is desirable to extend the 

observed set. It is also possible to use the 

proposed approach for analysis the 

efficiency change in time. In future 

research it is also necessary to define 

appropriate measures for improving the 

efficiency. 
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