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Abstract: Logistics is an important sector that determines a country’s economic strategy while
attaining higher impetus in terms of globalization and competitiveness. Infrastructure along with
trade friendly government policies are the key important parameters for a competitive logistics
sector. One such method to evaluate competency is the logistics performance index (LPI) by the
World Bank. This index evaluates the logistics performance of the economies of the world and
rank them on the basis of six parameters (customs, infrastructure, timeliness, tracking & tracing,
logistics competence and international shipments). This research study illustrates the impact of
logistics costs (LC) and logistics competency parameters (LPI) on the economic development. The
fuzzy set qualitative comparative analysis (fsQCA) methodology is applied to identify the causal
configuration relations for higher values of economic development (GDP per capita). Eight major
economies across Asia (China, India, Japan, Singapore), Europe (Germany, France), the UK and
the USA have been studied for the analysis. The Czech Republic and Slovenia are also included to
the list of countries to have a perspective of mid-sized economies. These mid-size economies are
landlocked countries (Czech Republic) and a smaller port sector (Slovenia) for logistics. The results
indicate two configurations of LPI and LC that lead to higher values of GDP per capita. The major
contribution to the existing literature is in identifying the influence of LPI index parameters along
with LC on the economic development. The associated results illustrate that logistics competence,
infrastructure and tracking & tracing of LPI index are identified as the core parameters, resulting in
the higher values of GDP per capita. The results offer various insights into future area of research
for evaluating new parameters such a LC to be inducted in LPI for evaluating logistics performance.
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Introduction

Logistics has become one of the key vertical in
the organization and as an important industry
foran economy as a whole. It plays an important
role in the economic development of a country,
including various infrastructure development

to support and enhance manufacturing and
other sectors. The economy has to perform
efficiently in this sector for supporting a growth
in all other sectors. To provide a visibility on the
same, World Bank publishes index for providing
visibility on the performance and scope for
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improvement in logistics sectors of economies.
This index is known as logistics performance
index and this has been included in this study
for understanding the effect on economic
development of the country along with the
logistics cost.

Logistics is important because it is a driver
of countries and firm’'s competitiveness, which
is fundamental to job creation and economic
growth (World Bank, 2014). It is no coincidence
that better performance in logistics goes
along with higher incomes and development
(Hofman, 2017). lvanova et al. (2019) introduce
a new approach to consequence assessment
of a company’s technological development
where distribution channels including logistics
flow management represents one of the main
five components of a core business. Prior to
globalization, economies used to compete within
regional dynamics, however with globalization
and more liberalized economies along with trade
border transaction, competition started occurring
between the countries across the globe, thus
causing logistics a mainstream field in deciding
the competitiveness amongst economies.
Lampropoulos et al. (2019) emphasized the role
of technological advancements, developments
and innovations in economic development where
intelligent logistics and smart transportation
represent one of its basic pillars.

Rezaei et al. (2018) highlighted on the
importance of rising demand of international
freight transportation with globalisation and
its significance to evaluate the importance of
logistics performance. They evaluated the LPI
parameters by giving weighted component to
them. Bondarenko et al. (2017) identified the
importance of methodical use of other means
of marketing and logistics for import substitution
and exploring other external markets. However,
their study was limited to analyse the impact
of only few aspects of supply chain on the
international trade considering consumer’s
needs.

Hayaloglu (2015) researched on the impact
of developments in logistics sector on economic
growth for 32 OECD countries. Multiple factors
such as infrastructure, railways transportation
road and airline transportation, were researched
to identify their effect on economic growth.
It was identified that relationship between
development of logistics sector and economic
development varies depending on the variable
being considered for the evaluation. Devlin and

Yee (2005) researched on the international
competitiveness along with very high logistics
cost for MNA (middle east and north Africa)
countries.

Akopova et al. (2017) suggested a model for
intensive transport infrastructure development
in Russia and EU. They also highlighted that
most of the existing studies focus on only
few aspects of logistics and supply chain on
globalized trade. The outcome of this study
will fill the research gap when considering also
the impact of logistics cost along with logistics
competitiveness on the economic development.

Previous studies have emphasized that
the performance of logistics indicators, such
as logistics infrastructure, logistics quality, and
competence positively influence international
trade (Bensassi et al., 2015). Our research
study evaluates the influence of logistics
competitive indicators in comparison with
logistics cost on the economic development
exploring causal relationships which have both
positive and negative effects.

The paper is structured as per following
details: Section | reviews the theoretical
background for logistics competitiveness
indicators and economic development. Section
Il presents the methodology including data
collection, variables studied and fsQCA model
along with its applicability and utility in this
research. Section lll explains the data analysis
and its empirical results along with findings
of fSQCA model on membership relation of
variables in discussion followed by concluding
remarks.

1. Theoretical Background
Logistics sector plays a vital role in the economic
development and influence various economic
sectors such as transport infrastructure,
warehousing, information and communication
in supply chain management. It is considered
to be setting a path to becoming an important
element in industry and trade development.
Development in the logistics sector plays a very
significant role, providing advantages in terms
of logistical investments change the functioning
of a company and countries. Considering
this importance for logistics sector, World
Bank published a comprehensive logistics
performance index score in every two years
rating all nations across six parameters.

Many countries generated their economic
growth by expanding export production. Export
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performance is important especially for small
economies or developing countries (Ruzekova
et al., 2020). Sriyana and Afandi (2020) also
highlight that trade openness has a positive
impact on economic growth while studying
selected Asian countries. Regarding this fact,
positive logistics conditions and infrastructure
should support this trade openness rate.

1.1 Logistics Performance Index, World
Bank

The relation and importance of logistics
sector to economic development led to the
development of tool by World Bank, the
Logistics Performance Index (LPI). The logistics
performance index (LPI) was first introduced by
the World Bank in 2007 for ranking economies
on the logistics performance. This tool is
used for comparing and benchmarking global
economies in comparison to each other on six

Components of LPI

parameters. Puertas et al. (2014) researched
on the importance of logistics from importer
and export perspective for 26 EU countries and
identified that competence and tracking have
gained importance in LPI parameters. The LPI
is a benchmarking scale which ranks countries
on six components (Tab. 1).

LPI database is published every two years
and has been published for six periods till
date (2007, 2010, 2012, 2014, 2016, 2018).
LPI index is constructed on questionnaire-
based survey in which respondents’ rate eight
overseas markets on six above mentioned
core components of logistic performance using
five-point Likert Scale (1 = very low degree,
5 = very high degree). After that, LPI index
is constructed using a standard statistical
technique called principal component analysis
(PCA). The output of PCA is a weighted
average of score presented like LPI indicator.

Components of LPI

Definition

Customs

The efficiency of customs and border management clearing

Infrastructure

The quality of trade and transport infrastructure

Logistics competence

The competence and quality of logistics services

Timeliness . .
delivery times

The frequency with which shipments reach consignees within expected

Tracking & tracing

The ability to track and trace consignments

International shipments

The ease of arranging competitively priced shipments

A detailed information on the methodology of
LPI is provided in reference for detailed study
and understanding (Word Bank, 2014).

In order to improve logistics performance,
development of infrastructure, improvement in
government regulations, adoption of information
technology tools and developing skilled human
resources is imperative (Jhawar et al., 2017).
For this, governments have to manage and
understand the current logistics scenario in
country and develop systems to optimize and
develop through policy reformations.

1.2 Logistics Performance Index

in Research Studies
Logistics performance and LPI index is resear-
ched in multiple studies across geographies to

Source: World Bank (2014)

provide insight into the logistics competitiveness
in various countries such as Finland (Solakivi et
al., 2009), Turkey (Ekici et al., 2016), Brazil (Faria
etal., 2015) and England (Khan & Qianli, 2017).

LPI is accepted as a measure to evaluate
logistics performance of an economy with respect
to various trade and infrastructure policies.
However, there have been few studies evaluating
its influence along with the logistics cost on GDP
per capita. LPI index holds a key and important
role in the economic growth and competitiveness
of countries. More importantly, the logistics sector
is considered to be one of the main sectors in
the economic development of a state. Besides
measuring its economic development, focus of LPI
has also been researched on the environmental
sustainability (Arvis et al., 2018).
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The LPI competitiveness index along with
other indicators such as global competitiveness
report of the World economic forum, ease of
doing business are globally acknowledged
and researched indicators to provide
competitiveness of an economy. These indexes
focus on the providing visibility of global
economies on performance competitiveness,
regulatory issues and its importance for growth.

A research evaluated the moderating
effect of GCI (global competitive index) on the
LPI (logistics performance index). The study
concluded that with a higher competency
on the global competitiveness index can be
attained by having logistics competency in
managing international shipments, tracking
& ftracing and timeliness (Cemberci et al.,
2015). Another study concluded with the novel
combination of environmental factors such as
EPI (environmental performance index) and
LPI (logistics performance index) to represent
another aspect of ranking economies (Kim &
Min, 2011). A research study by Yildiram and
Mercangoz (2020) analysed the performance
of logistics competency of OECD economies by
adopting analytics hierarchy process (AHP) and
additive ratio assessment (ARAS) grey method.

Research studies with focus on LPI score
and its different components have been widely
studied by the research academia. Different
indexes of the World Bank regarding trade
restrictions and facilitation, and related them to
developing countries have been studied by the
research academia (Hoekman & Nicita, 2008).
They concluded through a gravity regression
basis that the impact of reducing costs attached
with policies will have a greater payoff than
reducing tariffs.

Various factors of evaluating LPI in relation
with variables such as infrastructure weighted
indicators relation to global competitivess have
been researched (Erkan, 2014). They included
factors global competitivess factors such
as the road quality, rail road inftrastructure,
port infrastructure, air transport quality and
investment on research and development.
A simple regression analysis was performed
to identify the relationship and its signification
between LPI and all of these important factors
of global competitiveness. Erkan (2014)
concluded that out of all the indiciators only
two indicators, port infrastructure and road
quality have established significance results on
affecting LPI.

Marti et al. (2017) investigated the potential
differences to be observed with the use of
different income and geographical area in their
studies. They proposed a data envelopment
analysis (DEA) method to analyse the index
of overall DEA-LPI benchmarking index.
They concluded by that logistics performance
is related to income and geography of the
economy studied. Several other researchers
(Pinheiro & Zambujal, 2012; Fernandez &
Romero, 2014) have also studied the effects
of other factors such as interactive influence of
culture and the EODB (ease of doing business
index) to identify the effect on economic
development (Kalyvas & Mamatzakis, 2014).

Another  study utilized hierarchical
regression analysis, to evaluate the mediating
impact of LPI on GCI (global competitivess
index) and GDP. The importance of GCl and
GDP was identified in this study and found to be
significant for develoing a relationship between
competitivess and prosperity of an economy.
Milenkovic et al. (2020) proved that gross
domestic product has a positive impact on the
price level what strengthen its importance for
countries competitiveness. Another research
study conducted by Marti et al. (2014)
evaluated the individual components of LPI
and cmpared it with the international trade in
the emerging economies. They utilized a model
of gravity to identify that all the components of
LPI have significant positive relationship with
international trade.

2. Research Methodology

The objective of this research study is to
identify the causal membership relation
between indicators of logistics competitiveness
(customs, infrastructure, timeliness, tracking &
tracing, logistics competence and international
shipments) and logistics cost on economic
development utilizing fsQCA methodology.
This can evaluate the economic growth in
relation to above competitive variables for
major economies of the world. Secondary data
is extracted from the World Bank database for
major economies across Asia, Europe, the UK
and the USA. GDP per capita data is in the units
of US dollars, logistics cost data is represented
as percentage of GDP, logistics competence
data is the absolute score as computed by
the LPI index. Countries are selected across
the scale through non-probability judgement
and theoretical sampling is considered.
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A comparative display of GDP per capita,
customs, infrastructure, timeliness, tracking &
tracing, logistics competence and international
shipments and logistics cost for selected
economies is shown in Fig. 1.

21 FsQCA Analysis

Fuzzy-set qualitative comparative analysis
(fsQCA) is a research methodology developed
to identify and combine causal case oriented
variable qualitative analysis. This methodology
adapts the creation of qualitative comparative
analysis with fsQCA, developed by fuzzy-set
approach using Quine-McCluskey algorithm.
The fuzzy set approach is gaining attention
of the research academia. The researchers
utilizing this methodology across the disciplines
especially management have gradually
increased.

A detailed fuzzy set qualitative process in
defined in Fig. 2. A calibration process is to be
conducted in fsQCA technique which includes
the allocation of a fuzzy set of scores to each

Source: own

dependent and independent variable. These
fuzzy scores are in the range of 0 to 1. This
process assists in assigning a rating-based
score on certain specific characteristics that
highlight the extent of membership of each
of the variables. Afterwards, a truth table is
computed along with necessary conditions
which explains the membership relation and
its effect for higher or lower values of outcome
variable. Such outcome variables forms a case
by the combination of causal conditions and
the outcome (Schneider et al., 2010). Single or
multiple configurations are generated from the
output of truth table and necessary conditions.
These configurations are nomenclated as
parsimonious, intermediate and complex
configurations. Along with these configurations,
conditions such as core and peripheral are also
generated on the logic of Boolean algebra.

The fuzzy set qualitative comparative
analyses (fsQCA) is the qualitative methodology
approach adopted in this research paper for
the data analysis. This approach contributes in
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identifying the associated causal relationship
between LPI index parameters and logistics
cost on the economic development. Research
scholars from the various fields especially
management and economics have emphasized
on the critical relation of such causal
configurational analysis for research purpose
(Fiss, 2011).

The fsQCA is a technique which can be
utilized for identifying relationships for smaller
set of samples. This assists in identifying the
inter dependability of one or more variable in
arriving at a specific outcome. As per Kraus et
al. (2018), this methodology is widely used by
researchers in management and this technique
is gaining the attention for identifying the
outcome relationships for qualitative purpose.
Thus, fsQCA contribution for identifying the
outcome are of key importance in theoretical
selection of interest and its causes on the
outcomes. It identifies the specifics paths
of generated configurations that lead to the
specific outcome (Park et al., 2017).

There cannot be only one suitable
configuration that determines the outcomes,
Misangyi et al. (2016) suggested that presence
or absence of the associated outcomes in due
to the conjunction of various associated input
variables. They highlighted that outcome results
always have interdependence of multiple causal
conditions rather a single cause.

Source: own

The fuzzy sets represent an asymmetric
modelling technique that associated the
fuzzy score sets and logics to develop causal
configuration relationships. Such a modelling
comprises of complex theories which have
many advantages in creating relationship
between two or more independent variable.
Statistical correlation and beta coefficients
many not be sufficient in such an approach.
Fuzzy set methodology is best adopted to study
such a complexity. FSQCA computes outcome
conditions that lead to higher to lower values
of dependent variable. Collinearity challenges
may also be the cause of percentage accuracy
in the cases of high correlation between two
variables (Olya & Altinay, 2016). As per the
research by Wu et al. (2014), it was concluded
that no one single simple condition can be
the cause of an outcome of interest. Several
associated indicators act in combination to each
other and cause an outcome of the interest.
Regression analysis is not sufficing to establish
a relationship between an independent variable
in smaller subsets (Liu et al., 2015).

As suggested by Woodside and Zhang
(2013), an outcome is dependent on
combination of various algorithms in asymmetric
approaches. In an asymmetric approach,
independent variable values are sufficient
in predicting the occurrence of dependent
variable but that do not necessarily lead to the
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occurrence of dependent variable. Whereas,
in a symmetric relations values of independent
variables are sufficient for predicting the
outcome of dependent variable and vice versa.
The main objective of fsQCA is allowing for
outcome and predictor variable to be on a fuzzy
scale rather a dichotomous scale. They provide
patterns of elements that lead to a specific
outcome rather than just identifying correlation
between dependant and independent variables
(Kourouthanassis et al., 2017).

2.2 Research Data Variables and Data

Analysis Process

The logistics competitiveness indexes of LPI
such as customs, infrastructure, timeliness,
tracking & tracing, logistics competence and
international shipments along with logistics cost
data collected through secondary database of
World Bank. The fsQCA study aims to evaluate
the configuration that determine the extent to
which the higher values of GDP per capita is
related to all the input indicators.

FsQCA is a widely studied qualitative
analysis process, and involves multiple steps

m FsQCA data analysis process

for the data analysis process. A detailed
summary of data analysis process is illustrated
in the Fig. 3.

3. Research Results

The fsQCA 3.0 software was used to analyse
the presence or absence of the logistics
competitiveness variables, logistics cost and
its membership relationship with the economic
development of ten selected economies.

3.1 FsQCA Descriptive Analysis and
Data Calibration

The data in this research analysis comprises of
effect of logistics performance index parameters
such as customs, logistics competence,
international shipments, timelessness, tracing
& tracking and logistics cost on economic
development of ten major economies of
Asia, Europe, the UK and the USA. Tab. 2
shows descriptive statistics of dependent and
independent variables along with calibration
scores while adopting the method figures of
maximum, mean and minimum in the last
column of the Tab. 3. As per Fiss (2011), the

Data inputting in csv format min data.

»

Calibration of data using
absolute, max, mean and

Creation of fuzzy score.

Truth table generation.

»

A 4

parsimonious and

Standard analysis
provides complex,
intermediate solutions.

Standard analysis is
performed based on truth
table generation.

Generation of necessary
conditions.

Consideration of presencet
or absence of independent
variable on the outcome of
dependent variable.

«a

\ 4

Consideration of
parsimonious for identifying
the core variables and
intermediate for further

analysis. variable.

Configuration generation from intermediate solution.

Summary creation of core, presence, peripheral presence
and absent variables for the higher values of outcome

Source: own
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Descriptive statistics

Mean |[Std.dev.| Min Max N Calibration
GDP per capita 36,174.220,992.4| 2,005.9 |66,188.8| 10 |(66,188.8; 36,174.2; 2,005.9)
Logistics costs 10.80 2.78 8.00 17.00 | 10 (17;10.8; 8)
Customs 3.61 0.36 2.96 4.09 10 (4.09; 3.607; 2.96)
Infrastructure 3.81 0.47 291 4.37 10 (4.37; 3.814; 2.91)
Intl. shipments 3.55 0.21 3.19 3.86 10 (3.86; 3.545; 3.19)
Logistics competence 3.78 0.42 3.05 4.31 10 (4.31; 3.775; 3.05)
Tracking & tracing 3.85 0.35 3.27 4.24 10 (4.24; 3.851; 3.27)
Timeliness 4.07 0.30 3.50 4.39 10 (4.39; 4.069; 3.5)

values of the dependent and independent
variables are to be calibrated and transformed
into fuzzy scores.

Truth table is generated after the calculation
of fuzzy scores for further analysis of necessary
conditions (Curado et al., 2016). These fuzzy
scores range from 0 to 1, and every figure in the
score correspond to the membership degree of
the variables. This research paper considered
the full membership (presence) at the maximum
value, mean in case of partial membership and

Source: own

minimum for the absent membership to calibrate
the data into fuzzy scores. For the identification
of fuzzy scores, a prefix fz is used for variables.
Tab. 3 illustrates the fuzzy scores computed by
the fsQCA for the respective economies.

One of the mostimportant benefit of adopting
this technique is the ability to analyse on smaller
sample sets. The output is generated in the form
of configurations which are either present or
absent along with a consistency and coverage
score. Those cluster of configurations reflects

Fuzzy scores computed from the fsQCA 3.0

Country fzGDP fzLC fzCust | fzinfra fzintl | fzLogcomp | fzTT fzZTM
China 0.09 0.95 0.19 0.45 0.49 0.32 0.31 0.19
Czech Republic | 0.24 0.3 0.19 0.24 0.88 0.44 0.31 0.57
France 0.63 0.64 0.48 0.73 0.51 0.59 0.76 0.77
Germany 0.76 0.13 0.95 0.95 0.95 0.95 0.94 0.96
India 0.05 0.82 0.05 0.05 0.06 0.06 0.05 0.05
Japan 0.57 0.13 0.92 0.91 0.61 0.85 0.87 0.9
Singapore 0.95 0.05 0.85 0.79 0.58 0.86 0.87 0.9
Slovenia 0.29 0.3 0.3 0.14 0.05 0.05 0.05 0.13
UK 0.67 0.3 0.73 0.76 0.77 0.82 0.87 0.9
USA 0.94 0.13 0.75 0.78 0.43 0.63 0.87 0.57

Source: own

Note: fz = fuzzy score;
fzGDP = fuzzy score GDP per capita;
fzLC = fuzzy score logistics cost;
fzCust = fuzzy score customs;
fzInfra = fuzzy score infrastructure;
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the level to which an independent variable or
a cluster of independent variables influence the
higher or lower values of dependent variables.

Various other analysis techniques like
correlation and regression represent the
general tendencies, however fsSQCA examines
and illustrates the presence of associated
factors that affect the outcome variable. This
methodology examines the inter relationship of
a group of elements of a sample set.

The main objective of this research paper
is to evaluate and compare the set of mutually
related configurations that confirms the higher
values of GDP per capita. Tab. 4 depicts the
influence of individual competitive variables
presence or absence (~) on the higher GDP per
capita. Consistency and coverage scores are
detailed for each independent variable. Multiple
studies in the management research have
considered a consistency value of more than
0.9 as necessary and few have also considered
0.8 as to be almost necessary (Schneider et al.,
2010). Higher values of presence of customs,
infrastructure and tracking & tracing results

Necessary conditions results

in higher values of GDP per capita however
lower values of logistics cost results in higher
GDP per capita. The prime importance of such
an analysis is to derive, if a single condition
is always necessary to identify the presence
and absence for higher values of outcome.
The score ranges from 0.28 to 0.92 for the
consistence of causal factors, signifying their
presence or absence. There are three present
conditions for which consistency is higher than
0.90 and one for absence.

Tab. 5 illustrates the outcome of two
configuration which represents the effects to
fzGDP (highervalues of GDP)intheintermediate
solution. This research has established two set
of configurations that results in higher values
of economic development (GDP per capita).
Analysis of necessary conditions is crucial for
identifying the outcome of fzZGDP. Tab. 5 shows
that all the conditions of logistics competitive
are not necessary conditions for higher values
of GDP per capita. A detailed analysis of
these configurations along with intermediate
analysis shows, that in first configuration

Outcome variable: fzGDP

Consistency Coverage
fzLC 0.393064 0.544000
~fzLC 0.926782* 0.769600
fzCust 0.905588* 0.868762
~fzCust 0.383430 0.433551
fzInfra 0.909441* 0.813793
~fzInfra 0.337187 0.416667
fzintl 0.761079 0.741088
~fzIntl 0.520231 0.578158
fzLogcomp 0.868979 0.809695
~fzLogcom 0.379576 0.444695
fzTT 0.924856* 0.813559
~fzTT 0.287091 0.363415
fzTM 0.888247 0.776094
~fzZTM 0.321773 0.411330

Source: own

Note: ~ indicates absence of condition;

* meets 0.90 consistency benchmark for usually necessary conditions.
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condition fzInfra, fzTT and fzLogcomp, fzCust,
fzTM have contribution to the higher values of
outcome variable fzGDP and the variable fzLC
is exactly the opposite in contributing for higher
values of GDP. fzZTM and fzCust are the partial
(e) present conditions, whereas International
shipment is displaying no contribution (x) to
first configuration. The parsimonious solution
represents the conditions fzinfra, fzZTT and
fzLogcomp which are the core configuration
solutions (@).

In second configuration obtained, almost all
the conditions are essential for the higher values
of economic development (GDP per capita) with
the exclusion of fzCust which is absent (&) in
the second configuration. Upon intercomparing
the two configurations, fzinfra, fzTm, fzTT,
fzLogcomp are key conditions that results in the
higher values of economic development (GDP
per capita) with fzLC, fzCust, fzIntl displaying
an inverse relation in two of the configurations.
FzTT, fzInfra and fzLogcomp are also the core
solutions present in the parsimonious solution.

It is significant to be observed that all the
parameters of LPI are not the core parameters
which influence the higher values of GDP per
capita. LC has a considerate inverse effect on
overall economic development of a country may

Intermediate solution results

be included in the list of indexes to evaluate
the logistics performance. In sum, economies
should focus on improving infrastructure along
with tracking & tracing systems to perform on
logistics competency part of the economic
development. The condition of LC for the inverse
relations depicts that LC plays a pivotal role in
affecting economic development of a country.
Better systems along with partial conditions
such as customs, timeliness and international
shipments need to be sustained at adequate
points for higher values of GDP. Previous
researches have focussed on evaluating and
establishing the relationship between LPI
and the factors such as environmental index,
infrastructure weighted index, the mediator
effect of LPl on economic development with
other index such as global competitivenss index,
income and geographical areas and aspects of
sustainability. This research has contributed
to the literature by considering logistics costs
as one of the parameters for identifying the
causal combination. LC as a percentage
of GDP is one of the important measure of
logistics efficiency. Rantasila and Ojala (2015)
researched on the national level logistics costs
overview and cateogarized logstics cost into
three identifiable metrics such as absolute

Causal configuration 1 2
fzLC 1%} °
fzCust . 14}
fzInfra [ ) [
fzZTm . .
fzZTT ) ®
fzLogcomp ® [ ]
fzntl X .
Raw coverage 0.782274 0.292871
Unique coverage 0.535645 0.046243
Consistency 0.906250 0.938272
Overall solution coverage 0.828516
Overall solution consistency 0.892116

Source: own

Note: ® indicates the presence of a condition; @ indicates the absence of a condition; a big symbol (@ /) indicates core
conditions; a small symbol (e/QJ) indicates peripheral conditions; x indicates no contribution to configuration.
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costs, as a percentage of sales or turnover, and
as a percentage of GDP. This research paper
utilized the macroeconomic perspectives of
logistics cost and utilized the method of novel
fuzzy qualitative analysis, fsSQCA to perform the
causal analysis for evaluating the influence of
logistics competitivenss by utilizing LPI and LC
on the economic development. The outcome
has also highlighted about restructuring the
parameters of LPI and include parameters such
as LC to provide a more holistic perspective of
logistics performance of an economy.

Conclusions

The findings of this study identified the influence
of logistics competitiveness and logistics
cost on the economic development. LPI is
a globally acknowledged scale for monitoring
the logistics performance of 160 countries and
is published on every two-year basis. Countries
are ranked on the basis of performance across
six parameters which are customs, logistics
competence, infrastructure, international
shipments, timeliness and tracking & tracing.
Influence of each of these variables on GPD
per capita along with logistics cost is evaluated
in this paper. This study considered the major
economies of the world located across Asia,
Europe, the UK and the USA. (China, India,
Japan, Singapore, France, Germany, Slovenia,
the Czech Republic, the UK and the USA).

Multiple complex theories suggested that
one single condition is not the cause of a specific
outcome. Several indicators in combination and
association cause an outcome of occurrence.
FsQCA test causal relations for both positive
and negative outcome of interests and methods
in evaluations are asymmetric.

The results obtained from fsQCA analysis
identified that out of all the parameters of logistics
performance index logistics competence,
infrastructure and tracking & tracing owns
a higher consistency in predicting higher
values of economic development. Competitive
parameters like customs, timeliness and
international shipments forms partial part of
configurations for causal relationship. Two
configurations detailed in Tab. 5 represents the
detailed presence and absence of configuration
for the higher values of economic development
(GDP per capita).

The main objective of this research paper
is to understand the causal relationship
between the economic development with the

logistics competitiveness indicators and the
logistics cost. The research study establishes
important configuration of core parameters
such as infrastructure and tracking & tracing
which links to the most important requirement
for a competitive supply chain network. Efficient
customs rules along with technology-oriented
tracking tools and infrastructure enable
faster movement for goods production and
consumption.

It is also identified that with lower values
of logistics costs, there is a high GDP per
capita growth projection. It is also suggested
that possible growth in such a configuration is
a sign that with reduction in logistics cost, cost
of goods may lower down thus making prices
to drop and hence passing the benefits to
consumers with lesser cost. The results have
major implications on the research study as
logistics cost which is a critical component and
is not covered in logistics performance index,
presents conclusive results on the causal
configurations. This study marks a novel way
to expand the indicators utilized for computing
logistics performance index in which cost
should be included as an important part.

Limitation of this study is the specific
consideration of economies of Asia and
Europe; thereby it is required to replicate
and study these results to other countries of
these continents. This study also needs to be
evaluated over years and identify the changes in
causal relationship. The outcome has displayed
the solutions that link to achieving higher GDP
with LC and LPI index parameters. The findings
should be replicated with other variables of
economic development for identifying the
causal relationship.

Future research study will focus on
comparing the results with other tools of
statistics and relating the results for the
identifying the influence of these indexes along
with few more variables such as ease of doing
business, global competitive index on the
economic development of a country.
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