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Abstract
The relevance of an efficient port system is a critical
determinant of a country’s achievement of the Global
Competitiveness Index (GCI), Country and Port Level Liner
Shipping Connectivity Index (CPLLSCI), and the Logistics
Performance Index (LPI). This research provides an empirical
assessment of the newly opened Lekki Deep Sea Port (LDSP),
a facility constructed under a Build-Own-Operate-Transfer
(BOOT) structure between a Chinese consortium of investors,
the Nigeria Port Authority (NPA), and the government. The
study examined the perceptions of 192 randomly sampled
freight forwarders on how the established independent
factors of quality of facilities, cost of operations, and the
attention paid to the achievement of Sustainable
Development Goal 14 (life below water) predicted their
preference for the LDSP. A hierarchical linear regression
model was applied to test the derived hypothesis. The results
indicate that all the identified independent factors
significantly predicted the respondents’ preference for the
choice of LDSP. This research underscores the import of a
collaborative arrangement between the public and private
sectors in the funding, and management of transport
projects requiring a huge financial investment. Finally, the
study advocates the development of an Integrated Port
Management System (IPMS) that will ride on the back of the
deployment of automated operation, and Intermodal
Transport System (ITS), this will achieve the purpose of
having consistent positive indicators such as turnaround time,
berth productivity, container dwell time, vessel productivity,
port connectivity, safety and security, environmental
performance, and resilience a norm rather an exception.

Introduction
The 2022 data from the United

Nations Conference on Trade and

Development showed that African countries
generally had low ratings in all the
standardized metrics that measure port
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efficiency and effectiveness (UNCTAD, 2022).
The painful reality is that countries in the
Sub-Saharan Africa (SSA) region have been
performing badly in the three globally
acclaimed criteria used in the assessment of
ports over the years. Available statistics
indicated that none of the countries in the
region ranked among the top fifty countries
in the Global Competitiveness Index (GCI),
Country and Port Level Liner Shipping
Connectivity Index (CPLLSCI), and the
Logistics Performance Index (LPI) in the last
ten years (Arvis et al, 2019:UNCTAD, 2022).
These aforementioned metrics are the
amalgam of critical indicators such as
turnaround time, berth productivity,
container dwell time, vessel productivity,
port connectivity, safety and security,
environmental performance, and resilience.

Indubitably, Nigeria is one of the
topmost maritime destinations in the SSA.
Until 2022 the country has six seaports where
the importation of cargoes were done, these
are the ports in Apapa, Tin-Can Island (both
in Lagos state) Port Harcourt, Onne, (both in
River State) Calabar, (in Cross Rivers), and
Delta (in Delta State). However, it was only
the two ports in Lagos that were used for
both importation and exportation activities
(Salisu and Raji, 2017: Nigeria Bureau of
Statistics, 2018: Okon, 2019). The Apapa port
complex that hitherto handled seventy-five
percent of the country’s maritime activities
was completed by the British colonial
government in 1913, over the years it has
witnessed various infrastructural, operational,
and governance interventions all in a bid to
reverse its underwhelming performance
indicators. (Salisu and Raji, 2017). By the turn
of the century, it has become apparent to
stakeholders that the construction and
operation of a new deep seaport in Lagos,

and by extension in Nigeria was inevitable.
Astronomical growth in the country’s
population size, the attendant surge in the
volume of maritime traffic, and the
bureaucratic bottlenecks created by
government agencies made the country’s
ratings in the GCI, CPLISCI, and LPI to be
among the worst in the world (Salisu and Raji,
2017:Okeke, 2022).

This informed the design and the
construction of the new Lekki Seaport by a
group of public and private investors under a
Build-Own-Operate-Transfer (BOOT)
arrangement. The first phase of the project
was completed in 2022, and full operation
commenced at the beginning of 2023. This
exploratory study filled a gap in the discourse
surrounding port efficiency by providing an
empirical assessment of the port efficiency
and the attention given to the attainment of
Sustainable Development Goal 14 (life below
water), in the construction and daily
management of the facility. SDG 14 is
designed to sustainably manage and protect
marine and coastal ecosystems from
pollution, as well as address the impacts of
ocean acidification (United Nations
Development Programme, 2023). While
there has been a rousing reception by
Africans generally to Beijing’s Belt and Road
Initiative (a Chinese government's vast
transcontinental development project
looking to improve connectivity among
nations in Asia, Europe, and Africa), there are
concerns by stakeholders about the nature of
the ‘environmental footprints’ these projects
are leaving behind (Bosshard, 2008: Gordon,
2012: Gititu and Kyalo, 2020).

There has been no shortage of
research that examined the efficiency,
effectiveness, and resilience of Nigerian ports
in recent times (Ugboma et al, 2008: Salisu
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and Raji, 2017: Osondu-Okoko et al, 2022:
Okere 2022: Ajayi et al, 2023), however,
these studies were focused on the already
extant ports. Also, there has been a paucity
of research that examined the environmental
footprints of some of the mega
transportation projects financed under the
Beijing BRI in the country. This research,
therefore, provides a veritable insight into
how maritime stakeholders in the newly
commissioned Lekki port assessed its
performance and environmental
sustainability.

The rest of this paper is structured
thus: the next section is dedicated to the
review of relevant texts, conceptual and
literature reviews. The third section provides
the research methodology, the fourth the
results, the fifth the discussion, and the last
two sections are dedicated to the conclusion
and areas of future research.

Literature Review
Port Performance Evaluation Techniques
and Their Unique Characteristics

Analysts overtime has concluded that
while there might be different measurement
methodologies to assess the performances of
seaports, all methodologies must have two
key ingredients, and these are the objective
evaluation of a port's economic efficiency
and the productivity or throughput of the
entire maritime sector (Brooks and Pallis,
2008: Gonzalez and Trujillo, 2012: Merk, and
Dang 2012: Arvis et al, 2019: Noteboom et al,
2022).

To achieve the desired goal of optimal
efficiency, the periodic measurement of the
performances of ports is strongly canvassed
by experts. Outcomes garnered from the
objective assessment of port performances
are critical tools that the port management
team utilizes in making the required

operational, tactical, strategic, structural, and
developmental changes key to the
achievement of persistently improved
deliveries (UNCTAD, 2016: Saragiotis and de
Langen, 2017: Ferarri et al, 2017). Due to the
sensitive role that the maritime sector play in
the economic development of the country,
interest in the assessment of the ports is of
great concern to the governing authorities,
and local and international maritime
operators. Empirical findings have
established a strong correlation between the
efficiency of ports and the consequential
impact on the supply chain performance of
the adjoining industries serviced by the ports
(Cheng, 1993: UNCTAD, 2016). Two of the
popular measurement methodologies that
analysts utilize are Data Envelope Analysis
(DEA) and Multi-Criteria Decision Analysis
(MCDA).

Although the DEA has been used to
measure efficiency in various industries
before being applied to the maritime sector,
its introduction into the assessment of port
performance was done in an exploratory
study by Valentien and Gray (2001). DEA is a
robust quantitative technique that provides
an extensive platform to evaluate port
performance objectively. DEA utilizes
secondarily sourced data to evaluate critical
indicators such as berth occupancy, revenue
per ton of cargo, capital equipment
expenditure per ton of cargo, turnaround
time, quay crane efficiency, and the number
of gangs employed to facilitate cargo
operations (Valentine and Gray, 2001: Hasan
and Hanaa, 2016: Dewarlo, 2019: Krmac and
Mozghan, 2022) requires port outputs and
inputs to be accurately specified. Unlike the
normal unidirectional technique of
determining efficiency, DEA is designed to
receive multiple inputs and generate outputs
that reflect the quantity of the inputs. DEA is
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however not without some critical
shortcomings. First, the design of the
technique is a bit rigid, it makes room mainly
for the utilization of secondary data
(Valentine and Gray, 2001: Hasan and Hanaa,
2016: Dewarlo, 2019). Similarly, in applying
DEA models, the determination of port
inefficiency factors through the perspectives
of various stakeholders has not yet been
studied (Kmarc and Mozghan). Lastly, the
DEA application as a port assessment tool has
always been deployed to provide a
comparative analysis among regional ports
(Valentine and Gray, 2001: Hasan and Hanaa,
2016: Dewarlo, 2019: Krmac and Mozghan,
2022).

As stated above another port
measurement methodology is the MCDA. The
approach is designed to evaluate port
performance based on the choice made by
users of the ports (Razeal et al, 2018). MCDA
operationalizes the context of port choice, by
presenting a “weighted approach using the
Best-Worst Method (BWM). An empirical
model is built based on an extensive port
stakeholder survey” (Razeal et al, 2018).

The MCDA's ability to involve
stakeholders in its assessment of port
performance makes it an ideal tool where
secondary data may not be readily available.
The calibration of respondents' assessment
of the port performance under a weighted
approach or BWM is also an objective
evaluation of the subject by using the survey
method to arrive at an impartial estimation
of ports performances’ using selected
indicators (Razeal, 2015: 2016: Wiegmans,
and Dekker, 2016). The MCDA arguably is an
improved version of the Analytical
Hierarchical Process (AHP). The AHP which is
an older multi-criteria theory of
measurement has earlier been used to

provide an assessment of the Nigeria port
system in an exploratory study by Ugbonna
et al (2008). The study identified critical
indicators of Nigerian ports' performance
from literature and thereafter provided an
assessment based on the judgment of freight
forwarders who utilized the selected four
ports for the study (Lagos Port Complex, Tin
Can Island Port Complex, Port Harcourt Port
Complex, and RO-RO Port Complex).

An examination of the seven indicators
utilized by Ugboma et al (port efficiency,
adequate infrastructure, frequent ship visits,
quick responses to port users’ needs, location,
port charges, and port reputation for
damaged cargo) revealed that none of the
items incorporated the question of
environmental sustainability in both the
construction and management of these ports.
This study is therefore filling this gap.
Moreover, the unlike the older ports in
operation in the country, the performance of
the newly completed LDSP is yet to be
assessed based on some of the highlighted
indicators above. There are also scanty pieces
of evidence in the available literature that
assessed how complaints Nigeria ports to the
eco-friendly tenets of SDG 17. This research
filled this gap.
From the review of relevant literature, a
hypothesis that encapsulates the research
objective is drawn thus:
The quality of infrastructure, cost of
operation, and environmental sustainability
considerations based on the perceptions of
the respondents do not significantly predict
the choice of LDSP

Methodology
To achieve the set objectives of this

study, a positivist approach was chosen. The
ethical approval for the research was
obtained from the ethical committee of
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Redeemer’s University. In line with the
dictate of ethical approval, all respondents
were individually informed of their ethical
rights before being sampled.

For this research, the research
sampling frame is the total number of
registered freight forwarders who are
members of different national associations
which are affiliates of the Council for the
Regulation of Freight Forwarding in Nigeria
(the national body in charge of freight
forwarding practice in Nigeria) that have
completed their various FIATA certification
program by December 2022 (the research
took place in June 2023). According to CRFFN
(2022), the total number of these members
was 948. These freight forwarders are
members of the six (6) registered
associations, they are National Association of

Government Approved Freight Forwarders
(NAGAFF), the Africa Association of
Professional Freight Forwarders and Logistics
of Nigeria (APFFLON), the Association of
Registered Freight Forwarders in Nigeria
(AREFFN), Association of Nigeria Licensed
Customs Agents (ANLCA), National Council of
Managing Directors of Licensed Customs
Agents (NCMDLCA) and Nigerian Association
of Air Freight Forwarders and Consolidators
(NAFFAC).

Multistage and random sampling
techniques are used in selecting participants
for this study. In the first stage of sampling,
three out of these associations are randomly
sampled from the six. The sampled
associations were ANLCA, NCMDACLA, and
NAFFAC (Table 1).

Table 1: Analysis of Questionnaire Distribution
S/N Associations No of

Registered
FF

Percentage Sampled Percentage Retrieved Percentage

1 ANLCA 268 57.52 134 57.5 120 62.5
2 NAFFAC 110 23.60 55 23.60 45 23.43
3 NCMDCLA 88 18.88 44 18.9 27 14.07

Total 466 100.0 233 100.0 192 100.0
Source: Author’s Analysis 2023.

This research employed a hybrid of the
MCDA and the AHP approaches in carrying
out the analysis for this study. As discussed
earlier in the literature review section, the
two approaches are best suited for an
objective assessment based on the survey of
stakeholders in the maritime sector. However,
unlike the weighted score estimation
deployed in MCDA, this research employed a
linear hierarchical regression (an adaptation
of the AHP) to quantify the perceptions of
the respondents on the critical determinant
of the choice of LDSP. The method is favored
because the study is not a comparative study.

The respondents’ perceptions of the
identified factors as predictors of LDSP as
their choice. A structured questionnaire was
prepared for the research, the first section
included the information on socio-economic
characteristics of the respondents. the
second section provided the measurement of
respondents' perceptions’ on how the quality
of infrastructure, cost of operation, and
environmental sustainability considerations
predicted their choice of LDSP as a choice for
their maritime activities.
A pre-field exercise was undertaken to
ensure the validity and reliability of the items
used in the study. Two of the items used
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(quality of infrastructure and cost of
operations) are adopted from the earlier
works of Ugbona et al (2008) and Razeal et al,
(2018). While the scale of environmental
sustainability was adopted from the works of
(Ajayi, 2020, 20231, and Ajayi, 20232). Despite
this, a Cronbach alpha test was carried out on
each of the constructed multi items
instruments. A Cronbach’s alpha lower than
0.60 indicates poor reliability, values

between 0.6 and 0.7 are acceptable and
values equal to or higher than 0.70 indicate
good scale reliability (Churchhill 1979;
Simchi-Levi et al. 2003; Ajayi 2016, 2020;
Ajayi and Mazinyo, 2020). Quality of
infrastructure has a Cronbach alpha test of
0.89, cost of operation has 0.87 while
environmental sustainability has a Cronbach
alpha of 0.81.

Result
Table 2. Hierarchical Linear Regression Analysis Showing how the Quality of Infrastructure, Cost
of Operations, and Environmental Sustainability Considerations Predicted Freight Forwarders
choice of LDSP

Predictors Step 1 Step 2 Step 3 Step 4
Β T Β t β T Β t

Predictors
Quality of
Infrastructure

.26 4.08** .34 7.16** .35 7.94** .36 7.77**

Cost of Operation .30 6.64** .31 7.12** .33 7.47**
Moderator
Environmental Consd. -.45 -

8.72**
-.31 -

6.13**
Interactions
Environ Consd* Quality
of Infrastructure

-.01 -.31

Environ Consd*Cost of
Operation

-.19 -
5.21**

R .26 .47 .60 .62
R2 .14 .32 .46 .55
ΔR2 - .18 .14 .9
Df 1, 41 2, 750 4, 330 5, 337
F 40.14** 48.29** 66.63** 41.87**
ΔF - 57.91** 86.00** 5.28**

Note: ** p < .01, * p < .05, N=192

The result in Table 2 is a 4-step
regression analysis model that revealed the
predictive ability of the independent
variables: quality of infrastructure, cost of
operations, and environmental sustainability

considerations on the choice of LDSP by the
respondents. In the first step of the model,
the identified port performance metrics
(turnaround time, berth productivity,
container dwell time, vessel productivity,
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port connectivity, safety and security,
environmental performance, and resilience)
were regressed on the respondents’
perceptions of the influence that the quality
of infrastructure had as a predictor for the
choice of LDSP.

The result revealed that the sampled
freight forwarders posited that port
performance metrics (turnaround time,
berth productivity, container dwell time,
vessel productivity, port connectivity, safety
and security, environmental performance,
and resilience) are significant determinants
of their choice of LDSP (β=.26, t= 4.08, p
< .01). This was with 14% significant
predictive ability in their decision-making
process on the choice of their destination
port for business activities [R2= .14, F (1, 41)
= 40.14, p < .01]. This result implies that the
freight forwarders using LDSP strongly
avowed that the quality of the infrastructure
available at the port is a significant
determinant of their patronage of the port.
Cost of operations or services enjoyed by
freight forwarders was added to the model in
step-2 and it was observed that the model
significantly contributed 32% predictive
ability to predict the choice of LDSP as a
choice destination for the freight forwarders
[R2= .32, F (2, 750) = 48.29, p < .01].
Independently, it was noted that operational
cost predicted the preference by freight
forwarders for LDSP (β=.30, t= 6.64, p < .01)
with a variance of 18% in a positive desire of
preference for LDSP attributable to suitable
operational cost (ΔR2=.18, ΔF= 57.91, p < .01).

Step-3 introduced the moderating
variable (environmental sustainability
consideration) and it was observed that the
model significantly contributed 46% variance
to changes in the preference for LDSP
[R2= .46, F (4, 330) = 66.63, p < .01].
Concentrating on the variable added in the

third step, preference for LDSP tends to
increase with the introduction of the issue
relating to the sustainable management of
the environment in the construction, and
day-to-day running of the facility as
perceived by the respondents (β= -.45, t= -
8.72, p < .01) with a variance of 14%
increment associated with the preference for
LDSP as port of choice based on the
perceptions of the respondents (ΔR2= .14,
ΔF= 86.00, p < .01). This result showed that
all the dependent variables (metrics for
assessing port performance) have a
significant joint prediction on the preference
for the LDSP by sampled freight forwarders.
Based on this fact, the derived hypothesis
was rejected.

When the metric ‘environmental
sustainability consideration’ was used to
moderate the relationship between the
quality of infrastructure and its influence on
the preference for LDSP by sampled freight
forwarders, it was observed in step-4 that the
introduction of the environmental
sustainability consideration in the
construction and management of the newly
constructed LDSP was not a significant
moderator of the relationship (β= -.01, t= -.31,
p > .05). However, sampled freight
forwarders believed that steps taken to
incorporate the tenets of SDG 14 in the
management of the environment of LDSP
significantly moderated the relationship
between the cost of operation and their
preference for LDSP (β= -.19, t= -5.21, p < .01).

This inferred that the respondents
believed that steps taken to incorporate
environmental sustainability considerations
in the construction and management of LDSP
and the attendant cost of operations
positively influenced the preference for the
ports by the respondents. It can be surmised
from this result that the sampled
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respondents strongly believed that the cost
of operations at the LDSP can be justified by
the strict adherence to the tenets of SDG 14
both in the construction and the
management of the port.

Discussion
Findings from this study have clearly

shown that the business community,
particularly those in the maritime sector in
Nigeria are willing to embrace global best
practices both in the quality of infrastructural
facilities, and environmental management
even if it will imply the payment of higher
operational costs. This negates the belief in
some quarters that seems to suggest that
(Ezeani, 2012: Udo and Ochei, 2020).
Transport infrastructural projects are capital
intensive, the construction, and maintenance
of these projects often require the best of
both the public and private sectors to
collaborate. Experience from Nigeria and
many other developing economies have
proven the popular maxim that “government
has no business in business” true. The
success that the Lagos Bus Rapid Transit (BRT)
has achieved close to two decades after it's
initial its launch has shown that the transport
sector of the Nigerian economy is better
managed by the private sector (Ajayi, 2017).

Nigeria is strategically positioned in
the Gulf of Guinea (GoG) which is a growing
economic hub with the potential of being one
of the emerging economic blocs in the
coming decades (Farouk et al, 2021:
Gbadegesin and Akintola, 2021: Oluwakoya
and Ogundipe, 2021). The region’s relevance
to the world economy stems from its
significant oil and gas reserves, its inimitable
role as a maritime trade route, and its rich
sources of aquatic resources. The need to
have a modern port with infrastructural and
managerial capabilities to compete with the

best in the world in the region cannot be
overstated.

Critical maritime sector metrics that
determine a country's GCI, CPLLSCI, and LPI
are centered on the efficiency of its port
system. The arrival of LDSP in Nigeria’s
maritime sector is therefore a welcome
development. The quality of the available
infrastructures in the country’s older ports is
not at par with the best global practices, the
literature is replete with reports that posited
that nearly all these ports have grave
infrastructural shortages, and this affected
their abilities to compete with ports from
neighboring countries (Ugbomma et al, 2008:
Okon, 2018: Anagor, 2022: Okeke, 2022:
Babalola, 2022: Onyenucheya, 2023: Lawal-
Fagbo et al, 2023). The Nigeria Port Agency
(NPA) the regulatory body with the oversight
function on the maritime sector in the
country reported that vessel turnaround time
at the LDSP is a whopping twelve (12) days
shorter than what is experienced at the
Apapa port complex (the erstwhile nation’s
premier port), this development he affirmed
has made the LDSP be among the best in the
GoC, even when it is yet to be fully
operational (Bello-Koko, 2023” Lawal-Fagbo
et al, 2023).

The sampled respondents strongly
averred that the management of the LDSP
operated within the ambit of the best global
practices in the management of the
environment during the construction of the
project, and in the day-to-day running of the
facility. The respondents believed that the
attention paid to the achievement of SDG 14,
and the overarching environmental
management principles employed by the
management of LDSP significantly
contributed to their preference for it as a
port of destination for transactions(β= -.45,
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t= -8.72, p < .01. Environmental consideration
generated a variance of 14% preference for
LDSP as a port of choice based on the
perceptions of the respondents (ΔR2= .14,
ΔF= 86.00, p < .01). Findings like this is a
pointer to the fact that the business
community in Nigeria are becoming
conscious of the inimitable roles that
sustainable management of the
environmental resources play in the
achievement of holistic economic
development. It is advocated practices must
be insisted upon in different ongoing
transport infrastructural development in the
country.

Managerial Implications
It is important to note that ‘best global

practices’ in the management of port
facilities are germane since seaports
generally ‘service the global community’,
specific requirements that underscore the
unique characteristics of local seaports must
always be factored into the decision-making
process. For the LDSP both the government
and the management must achieve an
Integrated Port Management System (IPMS)
a key feature of the next phase of its
developmental strategy. IPMS encompasses
all aspects of port operations, including
vessel scheduling, cargo handling, logistics,
security, and development of intermodal
transport system to ease access to the port
(Noralam et al, 2020: Notteboom et al, 2020:
Noteboom et al, 2022). The condition of the
access road that presently links LDSP is not at
par with the expected traffic the port and the
Dangote Refining Complex will generate in
the nearest future, it is a strategic move if the
link road is widened to accommodate the
anticipated traffic. The rail track should also
be extended to the LSDP, part of what
reduces the efficiency of the Apapa port is

the over-reliance on the road transport
system as the sole means of accessing the
port.

It is also important that the entire
operating environment of the LDSP should be
digitalized and automated. This will improve
operational efficiency and reduce manual
processes. It will also ease the process of
information gathering, processing, and
deployment. Some aspects of the operations
of the LDSP are still presently handled
manually. This will rob the port management
of the use of advanced data analytics,
artificial intelligence, and Internet of Things
(IoT) devices to optimize port operations,
enhance cargo tracking, and automate
administrative tasks.

Limitations and Areas of Future Research
As is with all research, the present one

is not without some limitations. First, efforts
were not made to ‘weigh the respondents'
assessments of the port performance’ in line
with the practices established in earlier
studies (Ugboma et al, 2008: Razeal et al,
2018), rather the assessments are ranked
under a linear hierarchical regression model.
The result could be different if the MCDA or
AHP model that strictly utilized ‘weighted
score’ is used. Another limitation is the fact
that this research assessed only the LDSP,
comparative evaluation of the new and the
older ports could also produce a different
result. Lastly, this exploratory assessment is
carried out when the LDSP is within its first
year of operation, and when the facility is yet
to be fully completed (nearly 60% of the port
facilities are yet to be opened for public use).
Another study when the facility is completed
advocated, such a study will be able to
provide a comprehensive assessment of the
facility, and its strategic role in the
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achievement of a better GCI, CPLLSCI, and LPI
ranking.
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