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these facets, which are now bring together to measure the strength of maritime logistics at a country
level. Additionally, the paper brings a brief discussion about the consequences of covid-19 pandemic
and reveals the best performing countries after the crisis, in terms of maritime logistics.

1. Introduction.

Maritime logistics is a direct contributor to production and
consumption activities and is of critical importance for social
and economic development (Avni et al., 2018). Today, mar-
itime transport connects ports, countries and markets, facili-
tating container trade on a scale never seen before (Figure 1).
In addition, the associated logistics chains are a source of em-
ployment worldwide and play a crucial role in the globalization
process. It is not only crucial in contributing to the economic
development of countries, but also contributes significantly to
their stability and security.

To better understand the logistics environment of countries,
it is first necessary to ask local experts. Usually, valuable in-
formation is obtained from interviews with leading logistic en-
trepreneurs, academic researchers, and policy makers, see for
example Tansakul et al. (2018). Additionally, knowledge can
be obtained through annual reports of multinational corpora-
tions, see Gopfert et al. (2016). In this sense, some international
organizations and research centers develop annually composite
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Figure 1: Maritime logistics index (MLI: 2010-2020).
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Source: Rodrigue J.P. (2020).

indexes to understand logistics at a country level. These mea-
surable indexes are the bedrock of this study, which aims to
bridge the existing gap amongst the indexes related to economy
and maritime transport.

The paper has two goals. The first one is to develop a com-
posite index for measuring logistics worldwide. This index
namely Maritime Logistics Index (MLI) should use the exist-
ing information related to the economy, overall logistics perfor-
mance, maritime connectivity, port throughput, etc. of coun-
tries. The second goal is to analyze the covid-19 pandemic and



1. Lopez-Ansorena. / Journal of Maritime Research Vol XXII. No. III (2025) 153-158 154

its effect on the logistics of countries from the perspective of
the new index. To that end, two scenarios should be studied,
one representing the precovid year and the other representing
the situation after the pandemic disease.

The article is organized as follows; a literature review is
included in Section 2. Then the specific components of the new
index are proposed in Section 3. The methodology to build the
new index and the main results are presented in Sections 4 and 5
respectively. And finally, conclusions are presented in Section
6.

2. Literature review.

The improvement of ports and maritime services has be-
come an essential driver for the economic growth of countries.
In this sense, a well-defined logistic environment leads to cost
savings and hence competitiveness of the country, see Digiesi
et al. (2016). Several complex indicators have been developed
over the years to measure economic variables and competitive-
ness of logistic systems. A performance index refers accord-
ing to OECD (2008) to a composite indicator, which is formed
when individual indicators are compiled into a single index on
the basis of an underlying model. The composite index should
ideally measure multi-dimensional concepts which cannot be
captured by a single indicator, e.g., competitiveness, industri-
alisation, sustainability, single market integration, knowledge-
based society, etc. In total more than a dozen indicators of
trade facilitation have been developed testifying the importance
of the subject as well as its complexity, (Auboin et al. 2015).
Some of these composite indicators are summarized in Table 1.

Table 1: Country level indicators.

Index Source
Liner Shipping Connectivity Index (LSCI) UNCTAD
Liner Shipping Bilateral Connectivity Index UNCTAD
(LSBCI)
Logistics performance index (LPI) World Bank
Gross Domestic Product (GDP) World Bank

World Economic Forum
World Economic Forum

Quality of port infrastructure (WEF)
Enabling Trade Index (ETI)

Trade Facilitation Indicators (TFI). OECD
Container Terminal Quality System (CTQS) Global Institute of
Logistics
Global Connectedness Index (GCI) DHL

Number of ship calls and other variables Lloyd’s List Intelligence

Source: Author.

It is important to note that not all the previous indicators are
developed structurally and made publicly available. There are
also cases of public entities like OECD that include benchmark
of port performance indicators, but the database behind these
indicators is not publicly available, see Ducruet et al. (2014)
and Langen (2016). In general, when the data is made publicly
available, such as the case of LSCI of unctad, researchers may
use it as a primary source to analyse specific maritime networks,
from a regional or global perspectives, see the case of LSBCI
(Ansorena, 2018) or port throughputs (Ansorena, 2023). This
is more difficult when data is not open or there is not a public

organization behind the report, see for example the case of DHL
(Ghemawhat and Altman 2014).

In regard to performance it is also important to remark that
the logistics factor affects not only the competitiveness of a na-
tion, but also the competitiveness of its firms. Poor performance
is a barrier to maritime trade and foreign direct investment and
thus to economic growth, see Jhawar et al. (2017). In this sense,
covid pandemic made a huge impact on the logistics chains all
over the world and the response of countries was different. The
main reason behind that impact was the reproductive number —
the number of secondary infections generated from one infected
individual — of the disease. According to the World Health Or-
ganization (WHO, 2000), this number was estimated to be be-
tween 2.0 and 2.5 for COVID-19 virus, higher than for seasonal
influenza whose reproductive number typically ranges from 1.3
to 1.80.

Although the Covid crisis clearly marks a “before” and “af-
ter” in logistics worldwide, in the past couple of decades, a
plethora of catastrophic natural and manmade disasters have
resulted in millions of deaths and billions of dollars of eco-
nomic loss (Adnan et al. 2022). In the case of COVID-19
pandemic, many countries had severely faced difficulty in oper-
ating routine business and supply chain activities. Operational
challenges included liquidity crunch, delay, or halts in produc-
tion activities due to long time shutdown of production sites,
resizing the labour workforce, non-availability of raw material,
and low demand. These issues brought many companies into a
critical situation towards the right balance between survivabil-
ity and sustainability, from a long-term perspective (Joshi and
Sharma, 2022). More recently, Min (2023) has made one of the
first attempts to propose crisis management strategies for en-
hancing supply chain resilience in the aftermath of the COVID-
19 pandemic using a strategy map. Given a dearth of this line of
research, Min (2023) developed a conceptual framework of cri-
sis management in business-friendly terms. The question now
is: how can we measure the logistic strength of countries to deal
with pandemic problems?

It is clear that transparency and availability of data are cru-
cial factors to make logistics work. In the case of supply chains,
transparency have slowly gained prominence because of its util-
ity in resolving sustainability concerns and improving opera-
tional efficiency and decision making (Chatterjee and Chatter-
jee, 2022). In this sense, identifying the quality of the logistics
system from the international perspective is a basic step to elim-
inate barriers and mitigate the impacts of natural or manmade
catastrophic disasters.

In sum, the literature review has presented a brief back-
ground on logistics indicators at a country level and the impact
of covid on logistic systems. With this general picture in mind
we propose a new Maritime Logistics Index (MLI) to monitor
the quality of the maritime system from the global perspective.
The composite index is computed using four recognized indica-
tors, which are published annually by the United Nations Con-
ference on Trade and Development (UNCTAD) and the World
Bank. On one hand, Liner Shipping Connectivity Index (LSCI)
and Port Throughput (PT) of countries will be collected from
UNCTAD. On the other hand, Gross Domestic Product (GDP)
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per capita and Logistics Performance Index (LPI) will be col-
lected from the World Bank. The following section briefly de-
scribes the main characteristics of the selected components.

3. Components of the Maritime Logistics Index.

The access to the world market depends largely on the mar-
itime connectivity of countries. The maritime connectivity is
provided through liner shipping services which transport goods
by means of containerships that transit regular routes on fixed
schedules. Within this context, the LSCI developed by UNC-
TAD aims to capture the level of integration of countries into
the global liner shipping network. It measures annually the
competitiveness of nations with respect to logistics and trans-
port and is generated from five components (Hoffmann 2005):

e The number of ships.

The total container-carrying capacity of those ships.

The maximum vessel size.

The number of services.

The number of companies that deploy regular services
from/to a specific country.

The LSClI is focus on shipping capacity but ideally it is more
interesting to reflect the actual number of containers carried.
Unfortunately, data at this level of detail is not easily available
(Bartholdi et al. 2016). In addition, the LSCI does not look
to the ports of the country (infrastructure, quality of service,
turnaround times, etc), although it considers the level of com-
petition on services that connect ports in country A to ports in
country B. To bridge this gap we have considered a second com-
ponent, the Port Throughput (PT). This measure of port com-
petiveness reflects the crucial role that ports play in the con-
figuration of maritime networks. The third component of the
composite index is the LPI, which is based on a worldwide sur-
vey of operators on the ground that provides feedback on the
logistics “friendliness” of the countries; see Arvis et al. (2007)
and Arvis et al. (2012). Thus, LPI ranks countries on the fol-
lowing six dimensions of maritime trade:

e The efficiency of customs and border management clear-
ance.

e The quality of trade and transport infrastructure.
e The ease of arranging competitively priced shipments.

e The competence and quality of logistics services-trucking,
forwarding, and customs brokerage.

o The ability to trace consignments.

e The frequency with which shipments reach consignees
within scheduled or expected delivery times.

It is important to note that the LPI is focus on several aspects
of maritime logistics, but it does not bother about the forces
behind them. To partially bridge this gap we have included the
port throughput (PT) and the Gross Domestic Product (GDP) as
the third and fourth components of the new index. On one hand,
PT is the most visible variable to describe port function. On the
other hand, GDP is an important driver for the logistics chains,
since it represents the sum of value added of all producers in
each country. The World Bank provides GDP data in current
U.S. dollars, although dollar figures for GDP can be converted
from domestic currencies using single year official exchange
rates. Finally, the links to the primary information sources are:

e LPI: Logistics Performance Index. Data from the World
Bank national accounts data, and OECD National Ac-
counts data files. https://Ipi.worldbank.org/report.

e GDP: Gross Domestic Product per capita (current US$).
Data from the World Bank national accounts data, and
OECD National Accounts data files https://data.worldbank-
.org/indicator/NY.GDP.PCAP.CD.

e LSCI: Liner Shipping Connectivity Index. UNCTAD,
United Nations Conference on Trade and Development.
Data from: http://unctadstat.unctad.org.

e PT: Port Throughput of the country (Annual container
traffic in TEU). UNCTAD, United Nations Conference
on Trade and Development. Data from: http://unctadstat.-
unctad.org.

4. Methodology.

In total, three scenarios are analysed: Past decade (2015),
Precovid (2019) and Post covid (2022). After the collection of
data, the index is generated as follows: For each of the four
components (LPI, LSCI, GDP and PT), a country’s normalized
value is computed. To that end we use:

x; — min (x) M

- max (x) — min (x)

where:

“x;” is the measured value of the component in i’ country.

“min (x)” is the minimum measured value of the component
X=(X1,000,Xp).

“max (x)” is the maximum measured value of the compo-
nent Xx=(X1,...,X,).

“Z;” is the normalized value of the component in i’ country.

Then MLI for country “i” is computed as the average of the
four normalized values:

A}:l Zii
MLl = ——— 2)
4
To better understand how the MLI value is computed we
now present as example the case of Spain in the precovid sce-
nario (year 2019).
First we normalize the LPI value of Spain (i country=139):
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x;” is the measured value x;39 = 3.83 (LPI Spain)
“min (x)” is the minimum measured value of x=(x1,...,X,):
Minimum value of LPI = 2.04
“max (x)” is the maximum measured value of x=(x,...,X;,):
Maximum value of LPI = 4.20
“Zi” is the normalized value of the i country. Z39:

. min(x)  3.83-2.04
"7 max(x) —min(x) 4.20-2.04

~ 0.828

Then the same procedure is applied to the other variables
(LSCI, GDP/capita and PT), see Table 2:

Table 2: Calculation of Spanish MLI (i’ country=139).

Country: Spain LPI | LSCI | GDP/capita PT
Value 3.83 | 8391 29,581 17,464,920
Normalized value | 0.828 | 0.544 0.251 0.073

Source: Author.

And finally MLI is computed as the average of the four nor-
malized components:

9.
MLI 3 = L= 0424

Zj’:l ZlS
4
This procedure is applied to all the countries in order to
reflect the past decade (using data of the year 2015) and the two
other scenarios: precovid (year - 2019) and post covid (year -
2022).

5. Results and Discussion.

The experiment data-file, with the detailed calculations to
aggregate the components into the MLI, was uploaded to the
Mendeley repository (DOI: 10.17632/8gx3rb5dc3.1). Since the
dataset includes some missing data it was not possible to com-
pute the exact values for all the countries. However, a general
and detailed picture of MLI for the past decade was obtained,
see Figure 2.

Figure 2: Maritime logistics index (MLI: 2010-2020).

Source: Author.

The above figure represents the situation of logistics in the
middle of the last decade. Here a bigger node means a higher

MLI value which ranges from 0.0 (theoretical minimum value)
to 0.72 (theoretical maximum value in China) In broad terms,
high values of MLI (MLI > 0.290) are strongly correlated to a
GDP per capita over 25,000 US$, a total port-throughput over
6-7 million containers (TEU size) and a high profile country in
terms of UNCTAD and World Bank indicators (LSCI > 3.812
and LPI > 3.43). On the other, hand, low values of MLI (MLI
< 0.290) are strongly correlated to a GDP per capita between
10,000 and 25,000 US$, and low levels of LSCI and LPI. Figure
2 proves that MLI is able to measure the quality of maritime
logistics in countries all around the globe.

In the second step, the same procedure is developed to un-
derstand the effects of covid disease on maritime systems. A
pre-covid scenario with data of the year 2019 and a post covid
scenario with data of the year 2022 were designed. Following
the same methodology the normalization of MLI for both sce-
narios shows how the maritime systems (economy, logistics,
ports and connectivity) evolved all over the world. In this re-
gard, Figure 3 clearly shows the countries that have improved
their MLI after the pandemic (in green) and the countries that
had not yet recovered their pre-pandemic MLI value by the end
of 2022 (in red). It is beyond the scope of this article to dis-
cuss what causes one country to perform better or worse than
another. Generally speaking, a larger difference between the
post-pandemic and pre- pandemic MLI means greater country
resilience of its logistic systems.

Figure 3: Countries performance after covid pandemia.

Source: Author.

The MLI scores of each country, as well as their compo-

nents are included in the Appendix, (also available at www.mendeley.com

Conclusions.

Traditionally, research centers and trade organizations have
developed country-level indicators to measure the quality of
transport, trade and logistics. These indicators are usually based
only on a single facet of the logistics system, instead of multiple
facets. For example, the International LPI provides the quali-
tative evaluation of countries from the perspective of logistics
and trading partners. These evaluations are mainly based on
surveys from industry leaders’ opinions, which are a subjective
opinion after all. LSCI measures facts and indicates the integra-
tion level of countries into the global liner shipping network. It



1. Lopez-Ansorena. / Journal of Maritime Research Vol XXII. No. III (2025) 153-158 157

definitively adds value to the LPI measure, but there are sev-
eral crucial characteristics with strong ties to ports and logistics
that are not considered by LSCI, nor LPI, e.g., port throughput,
hinterland’s economy, etc. To partially bridge this gap PT and
GDP are added as components of the MLI. The proposed new
index captures the overall structure of logistic services (mar-
itime services as well as on-land services) and is able to rank
nations according to the strength and reliability of their logistic
systems. MLI is relevant in terms of its components: PT, LSCI,
LPI and GDP and it is also an accurate measure since the basic
data is annually provided by recognized International Organi-
zations. Since the components of MLI are publicly available,
the new index has an easy implementation and a high potential
to properly rank countries all over the world.
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Table .3: Past decade scenario.

DATA COLLECTED DATA NORMALIZED
Country ] Lscl GDP T Pl sci GOP FT L
[Albaria al 337 4147 99,000 0308 013 0048 0001 092
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ahrain X} 2648 22,354 3 62 065 152 028 0002 271
angladesh 265 1262 1359 1655365 0408 068 0012 0009 123
abaos A 4 16,097 71,465 N 022 02 [ 056
elgium 1 8664 41,098 11187265 0954 526 0513 0062 515
eiize A 7 4811 41698 N 039 0056 [ 024
enin a3 1834 769 408,146 0316 103 0005 0002 106
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Cano verde NA a1 2398 - 017 033 - 0
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ominica A 205 7144 NA - 0005 0086 - 023
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banon 2 35 7914 1210400 a% 0203 0056 0007 183
beria 77 255 A 228 0033 0001 - 067
bya a NA 286773 | 0251 001 - 0003 069
thuznia 62 14,850 a50% | o 008 0185 0002 247
adagascar 10 a0t 181808 | 0209 0057 0 0001 067
faysi 10679 5505 22718764 6% 0635 0116 0125 393
aldives 51 759 502 03,778 0346 0058 05 [ 122
aita o7 5768 25,058 3003003 0559 0339 315 0017 307
arshal 1slands| A 302 449 NA - 001 039 - 012
auritania &7 626 078 64,665 0103 0.05 009 [ 035
aurbus A 2664 526 653,635 N 0165 118 0004 072
exco ] 508 8201 5273945 0574 0298 [} 0023 25
icronesia A 13 3069 NA - 0 0034 - 009
ortenegro E Ell 6701 NA 0257 0011 0081 - 0957
orocco 67 647 2832 5070000 0407 0352 0.061 0017 203
68 95 362 326,200 0411 0043 0 0002 115
Myanmar 5 6 1275 244,866 0377 031 oot 053
e bia 2] 1432 4140 131,180 0433 078 0048 14
N etheriands 19 9573 45295 12513407 098 560 0573 549
New Caledonia A 1479 A 116,150 - 81 - 02
New Zeaiand £ 2081 38427 5250908 0681 117 0458 326
Nesrsqua £ s 25t iorae | omr ois o 105
Nigeria 263 2193 2178 1062389 033 0124 0023 0006 0136
s NA a1 A NA - 0016 - - 0004
Norway 57 569 70812 579,027 081 0028 0598 0002 0434
Oman 5% 4735 14,982 5620364 067 0277 0,166 002 0276
P astan 29 3656 1466 2597395 0502 0212 0014 0014 0186
Pam NA 182 13,626 NA - 0 0.163 - 0042
Panama 334 5342 13,680 7942291 0662 0314 017 0044 0297
Guinea 250 752 A 562301 0346 0,057 - 0002 0.0%
Paraqua 25 NA 4080 10,540 0365 N 0047 [ 0103
=m 2689 578 6045 2234562 049 022 0072 0012 0199
Philippines 285 1781 2351 5869427 0473 0099 0033 0032 0161
Foland 343 525 12372 2051.718 06% 0308 0,153 0011 0292
P ortugal 341 4516 19813 2557048 0688 0282 0248 0016 0308
Gatar 36 52 59,331 445 845 0.76 0024 0.752 0002 0385
Romania % 2389 5474 775,743 0528 0172 0116 0004 0205
ederation 57 4257 8748 3903250 0369 0248 0107 0021 0186
airt Helena A A NA 638 - - - [ [
evis A 35 16,725 NA - 0208 - 0054
aint Lucia A 63 7744 71,360 - 0,094 0 0028
airt Vincent A 25 7030 24,05 N 0085 [ 0026
amoa NA 522 4028 NA - 06 - 018
tin 23 604 1756 NA 0278 018 - 081
2udi Arabia 316 61.79 20,029 6326861 05% %1 0035 311
enegal 23 1277 955 450 008 0278 007 0002 069
eychelles NA 792 15,076 NA N 187 - 057
ferra Leone 2 761 496 NA 163 0001 - 051
ingapore 4 127 52961 34532376 966 067 0192 64
lovenia a1 3323 21305 647.240 601 0267 0004 266
slands 24; 662 2005 NA 312 0021 - 051
omalia 17 652 434 NA 057 0001 - 022
outh Africa 378 571 274 4531467 0629 062 0027 263
pain ERE] 8613 26528 14710955 081 333 434
i Lanka NA 6321 535 4,907 200 B 044 i1
an 263 1841 415 565811 0350 026 121
Uriname NA 498 484 NA N 078 025
weden 4 5864 51,600 1684198 0989 653 439
witzeriand 3 A 78813 127630 0909 i Fiad
en 1 1337 A 536268 0 - 019
hailand 3 4432 5508 6263756 0631 007 252
0g0 2 5029 578 NA 038 0,002 iat
Tonga NA 2 3589 N 042 013
Tobago 24 1739 15377 [ET] 191 149
Tunisia 25 5 3588 0347 02 103
Turkey 547 4961 10,788 0692 133 269
Uiraine 274 5157 2,186 0433 023 161
Emir 7057 37,622 69 75 474
Urited Kingdom 5123 39,899 539 504 518
Tanzania 567 879 529 006 147
Uriten States 987 57.467 509 728 62
Urugua 5495 15,221 521 163 229
Vanuatu NA 617 2861 N 0052 0015
[Venezuela 23 846 NA 1416970 03 - 0088
[Vietham 298 6284 2,86 9531076 0525 0.023 0.243

Table .4: Precovid (2019) vs. post covid (2022) scenarios

The results of the experiment are also available at: Mende-
ley Data, V1, doi: 10.17632/8gx3rb5dc3.1.



