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Abstract- Rising inflation in import-dependent developing
nations is frequently linked to global supply chain
disruptions. However, the contribution of domestic
overland transportation costs from seaport to inland
market is often underemphasized. This study examines
the impact of overland transport costs on final prices of
imported containerized goods in Nigeria, using the Lagos
Port Complex (Apapa and Tin-Can Island) as a case
study. A mixed-methods explanatory design was adopted.
Quantitative time-series data (1990-2024) on cargo dwell
time, berth utilization, equipment breakdowns, and
trucking rates were sourced from the Nigerian Ports
Authority (NPA), Nigerian Bureau of Statistics (NBS),
and terminal operators. Qualitative data were collected
via 120 structured questionnaires administered to freight
forwarders, customs officials, and transport owners. A
multiple linear regression model was specified to isolate
the effect of transport cost components on selling prices.
Findings reveal that overland transport costs contribute
between 35% and 50% to final retail prices of imported
goods. Key drivers include chronic port congestion
(average waiting-to-berth time exceeding 5 days in 2024),
poor road infrastructure, excessive regulatory compliance
costs, and fuel price volatility. The regression model was
highly significant (R* = 0.901; F (11,75) =62.19,
p<0.001), with fuel price, infrastructure quality, and
regulatory costs emerging as the strongest predictors. We
reject the null hypothesis and conclude that overland
transportation costs significantly increase final prices.
Recommendations include investment in rail evacuation
corridors, digitalization of customs processes, and
adoption of a national freight logistics master plan.

Keywords: Apapa Port, Containerized Imports, Final
Prices, Nigeria, Overland Transport Costs, Port

Congestion

L. INTRODUCTION

The need for transportation arises in other to access
the movement of goods from point of origin to point
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of destination in line with consumer’s demand.
Transportation economy and indeed development of
any nation are hardly possible without an efficient
and effective transportation system (Adebumiti and
Faniran, 2014).

Transportation bridges the geographical gap between
surplus and deficits areasmaking it central to
economic production and national development(Jaja,
2011).Thus sea transportation remains the cheapest
mode for global trade, with container shipping
carrying over 50 % of sea borne trade by value
(UNCTAD,2018) Container shipping 1is often
regarded as the most globalized supply chain of the
world because, different transport varieties can be
processed by various equipment and facilities in
multiple ports in accordance with the port of origin
and the final destination (Song, 2021).

Containerization improve intermobility, reduced
handling costs, shorter turnaround times, and the
increase in cargo security (Lee et al., 2013; Tavakoli
et al., 2023). The connection between the cost of
container shipping, overland transportation cost, and
the ultimate finial prices of the imported goods has
been of long interest to the professionals of maritime,
economists and industry analysts.

It is on this evidence the research looked at other
challenges bedeviling the over land transportation
costs on prices of shipped commodities in Nigeria
from overseas.

Since the adoption of containerization in the 1960s,
global shipping costs have generally declined due to
economies of scale and intermodalism (Levinson,
2006).
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However, in Nigeria, final prices of imported goods
remain stubbornly high. A significant paradox exists:
while container freight rates from Shanghai to Lagos
may be competitive, the cost of moving the same
container from Apapa port to Kano or Onitsha often
exceeds the sea freight cost.Several factors contribute
to this problem: (i) trade deficits that lead to
container imbalances and demurrage charges; (ii)
poor port infrastructure and equipment breakdowns;
(iii) excessive cargo dwell times (averaging 23 days
compared to a global average of 4 days); (iv) reliance
on road transport (over 90% modal share) due to a
collapsed rail system; and (v) informal payments and
regulatory bottlenecks. Previous studies (Stephens &
Ukpere, 2011; Ogunlade et al., 2022) have examined
port efficiency but have not quantitatively isolated
the contribution of overland transport costs to final
prices.

The aim of the study is to examine the impact of
overland container shipment costs on the prices of
imported goods in Nigeria. The specific objectives
are to:analyse the contribution of overland transport
to total shipment cost and examine the influence of
overland transport costs to the final prices of
imported goods.

II. REVIEW OF RELATEDLITERATURE

Nature of Intermodal Freight Shipping Transportation
Freight, logistics, and transportation by nature are
dynamic, which generally means movement of raw
materials, people, finished goods and services from
one place to another that is from origin to destination.
Freight as the word implies, means goods or cargo.

Freight is the valued assets of a port that is moved
from a place of less economic value and relevance to
a destination port where it is in high demand and
economic importance. Logistics can be described as
the management of the flow and the storage of raw
materials, components and finished goods between
the warehouses of the suppliers to the final

destinations.
Some of the activities involved in this process
include modal transfer, consolidation,

deconsolidation and redirection of goods. Freight
transportation is usually implemented with the help
of intermodal containers or vehicles that can pass on
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different modes of transport, like rail, sea, and air,
and the cargo is not touched in the process of a mode
transition (McKenzie et al., 1989).

Intermodal freight transportation involves the
movement of goods by one transportation mode to
another. In the contemporary world economy,
international trade is based on intermodal
transportation, as opposed to the past transport
systems where the transport modes used were
independent of each other.

Intermodal transport is aimed at mainly integrating
various transportation modes and services to enhance
the effectiveness of the worldwide distribution
systems (Bektas et al., 2007). The transportation
systems of many locations are multimodal in nature
and are supported by infrastructure enabling the
transportation of trucks, railways, and air transport as
well as maritime or river transport with carriers
providing services across these mediums.

The essence of intermodal transport is the
transportation of cargo as a unified entity that is
moved efficiently over long distances either through
rail or large ocean vessels but depends on trucks to
make the local pickup and delivery affordable. This is
an underlining factor of container-based transport
because multimodal freight movement is closely
linked with transfers of containers using multimodal
networks.

Nevertheless, intermodal transportation cannot be
reduced to international trade or containerized trade.
To illustrate, the express and regular mail services
also have an intermodal transportation component,
which involves using air and land transport of long-
haul transportation and local truck-based delivery
(Crainic & Kun, 2007).

Containerization is an important element of
intermodal transportation due to its numerous
benefits. To begin with, containers promote loss and
damage reduction because containers contribute
greatly to enhancing security. The safety levels have
also enhanced in the form of both electronic sealing
and monitoring system that is aimed at solving
problems associated with terrorism, illegal migration,
and smuggling.
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Second, uniform container designs enable quick and
efficient transfers in terminals, which reduce the need
for handling and speed up business operations at the
end of the whole transport chain. Third, containers
offer flexibility which enhances management of
cargo thus resulting in significant cost savings in
transportation.

According to Deweilts and Chinger (2011)
containerization has  greatly influenced the
transportation system on the land and the design of
terminals. Technology innovation has also been
promoted by the emergence of intermodalism.
Despite the fact that intermodal networks involve a
combination of transport types and transfer stations,
the shippers tend to think of intermodal networks as a
one-stop, unified service. Consequently, shippers
require intermodal services to have the same
performance that unimodal transport has, especially
in regard to speed, reliability, and availability.

The maritime industry has six major factors that
shippers usually consider before choosing a particular
mode of transport: (i) rates or costs and charges; (ii)
reliability, especially consistency of delivery; (iii)
transit time and time speed; (iv) risk of loss or
damaged goods and handling of claims; (v) market
aspects such as competitiveness and demand; and (vi)
carrier factors such as availability and capacity,
reputation and accessibility to specialized equipment.
Research has revealed that freight charges are no
longer critical, but shippers however lay emphasis on
the overall service quality (McGinnis, 1990). Murphy
and Hall (1995) also advanced the argument that
reliability plays a bigger role than any other factor on
decision to engage shippers (cost).

Carriers can also provide either customized services
(when each vehicle is committed to serve one
customer) or consolidated services (when vehicles
are used by one carrier to serve several customers
with different origin and destination). Less-than-
truckload (LTL) motor carriers, railways, ocean
shipping lines, regular and express postal services
share the common use of freight consolidation.

The consolidated transportation systems are usually

structured on the basis of the hub-and-spoke network,
where the shipments between different origins and
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destinations are passed through the intermediate
points or hubs of consolidation, including the
airports, ports, container terminals, rail yards, truck
yards, and intermodal platforms.

‘la‘

Figure 2.1: Hub and Spoke Network
Source: As reproduced by the author, Agabi, 2025.

As seen in the figure 2.1 above, low-volume
shipments are initially carried to their points of origin
to a central hub where they are sorted and
consolidated. The consolidated shipments are then
transported amongst hubs on high frequency and
high-capacity services. Through the hubs, the cargo is
transported to their end destinations through the
lower frequency services, which are usually in
smaller vehicles. Direct services can be made
between a hub and a regional terminal when there is a
high demand. Although hub-and-spoke network
provides a more efficient use of resources and lowers
the expenses of the shippers, it depends on
appropriate coordination.

Freight transportation is also a vital part of the
economy of countries and cities, which contributes to
the national security, economic activity, and quality
of life (NCFRPT, 2013). It is also strongly connected
with the global supply chain and transport providers
can become partners but not competitors. In a bid to
make sure that intermodal transport solutions are
incorporated comfortably in the overall logistics and
transport networks, governments should come up
with the required regulatory frameworks that will
give a level playing field to all intermediaries and
modes of transport.
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III. THEORETICAL REVIEW.

The Gravity Model of Trade

The Gravity Model of Trade explains that trade flows
between two countries are positively related to their
economic sizes (GDP) and negatively related to the
distance between them. Distance here is a proxy for
transportation costs, which includes container
shipment costs.

The model suggests that the higher the shipment
costs, the lower the trade volumes between two
countries. This reduction in trade volumes can, in
turn, lead to higher prices for imported goods due to
reduced competition and increased cost-push
inflation.The Gravity Model of Trade remains a
central theory in wunderstanding trade patterns
between countries, including developing economies.

However, in the context of developing economies,
the model is often modified to account for higher
transportation costs and weaker developing countries
can amplify the effect of container shipment costs on
the prices of imported goods infrastructure. Studies
such as Limao and Venables (2001) show that poor
infrastructure such as longer customs processing
times, and inadequate road and rail networks, has
added to transportation costs. The Gravity Model of
Trade highlights the role of transportation costs as a
determinant of trade flows and prices,

Hub-and Spoke Theory

In the past times, transportation and logistics
operations were heavily based on point-to-point or a
direct route transportation operation. These networks
lacked effective coordination and consequently,
shipment, aviation, and transit companies ended up
performing poorly and making losses.

The logistics business wanted another type of
network to support the increased costs and enhance
the efficiency of freight movement and so the hub-
and-spoke model was adopted. This model proposed
a more thorough and economical transport system.

The introduction of the hub-and-spoke system has
greatly increased the pace of the modern port
logistics industry growth. The hub port is a central
node which connects and coordinates various routes
within the network and the spoke ports connect to the
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hub and act as distribution point or feeder. Such a
structure will enable consolidation and routing of
cargo in central hubs, which enhances operational
efficiency and decreases the total transportation costs
(Hudson, 2003).

The hinterland of a port consists of a land-based
economic hinterland, as well as a maritime economic
hinterland. With time, the conventional unchanging
hinterlands have transformed into dynamically
integrated hinterlands (Ji Ming et al., 2012). In this
paradigm, a  hub-and-spoke port logistics
transportation system refers to the maritime transport
network linking each port and the inland transport
network linking ports to their respective economic
hinterlands and comprising a unified logistics system.

Figure 2 Hub and Spoke Logistics Transport
Networks.
Source: Adopted from Ji Ming — Jun and Chu Yan
Ling, (2012), as reproduced by the Author 2025.

IV.METHODOLODY

Research Design

A mixed-methods explanatory sequential design was
adopted. Quantitative data were used to model cost-
price relationships, while qualitative data provided
contextual depth.The study was conducted at the
Lagos Port Complex (Apapa and Tin-Can Island),
Nigeria's busiest seaport gateway, handling more
than 70% of national containerized imports.The
target population consisted of 120 respondents
theseinclude, freight forwarding agents (n=40),
Nigerian Ports Authority (NPA) officials (n=20),
terminal operators (n=15), Nigerian Shippers Council
(n=15), road transport owners (NARTO, n=20), and
Nigeria Customs Service (n=10).
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A multi-stage sampling technique (purposive
followed by simple random) was used to select
respondents based on their direct involvement in
container logistics.Secondary time-series data (1990—
2024) were extracted from NPA annual reports, NBS
statistical bulletins, CBN economic reports, and
UNCTAD databases. Primary data were collected
using a structured questionnaire (Cronbach's o =
0.87) covering transport cost components,
demurrage, fuel costs, and unofficial payments.

Model Specification
To examine the relationship between overland
transport cost (ITC) and final selling price (SP), a
multiple linear regression was specified:
The mathematical model can be expressed as

SP= f (TRGF, RCC, 10C, FP, MOT,)

The econometric model is expressed as:
SP=B_0+ 1 TRGF+B 2 RCC+B 3 IQC+p 4
FP+B_5 MOT+¢
Where:
SP = Selling Price of Imported Goods
(dependent variable)
- TRGF = Trade Routes and Geographic Factors
- RCC = Regulatory and Compliance Costs
- IQC = Infrastructure Quality and Congestion
- FP = Fuel Price
- MOT = Mode of Transport

Data were analyzed using descriptive statistics, trend
analysis, and regression (SPSS v.26). The
significance level was set at p < 0.05.

V. RESULT AND DISCUSSIONS

Examine the factors contributionsof overland
transport costs on the final prices of containerized
imported goods.

DescriptionTrends (1990-2024)

Cargo Dwell Times: It can be deduced thatcargo
dwell time (CDT) is a measure of how long it takes a
consignment that arrived at a seaport to be taken out
or delivered to the consignee. From the results as
shown on Fig4.1, Over the 34-year period, cargo
dwell time (CDT) decreased from an average of 30
days (1990s) to approximately 10 days (2024), driven
by port concessioning (2006) and digitalization.
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However, peaks occurred during economic crises
(1993), military regimes (1997), and the Apapa
gridlock in (2017).

Waiting to Berth Time:

The Lagos Port Complex has experienced escalating
berth congestion over the past three decades,
evolving from moderate delays in the 1990s due to
deterioration stems from infrastructure neglect, rapid
trade growth, and external disruptions.The port’s
average waiting-to-berth time has surged from 1-2
days in the 1990s to current extremes exceeding 5
days in peak periods, positioning Lagos among the
world’s most congested ports by 2024 (see Figure
4.2).The implications of these ugly trends to Nigerian
shippers is that: freight rate volatility on shipping
lines will increasingly be imposing “Nigeria Risk
Surcharge” (NRS) due to unpredictable berthing
times, raising base freight rates by as much as 50-
70%

Equipment Breakdowns:

The frequency of breakdown was between 3-5 major
cranes failures/month, idle time across terminals due
to equipment failures surged from 18-22% in the
1990s to 40-45% at Apapa in 2024, costing shippers
$5,000/hour in productivity losses The period
between 2016 and 2021 was seen as times of serious
efficiency crisis that witnessed overload and
automation failures.

Influence of Overland Transportation Costs from
Nigeria Ports to Inland Market on Prices of
Containerized Imported Good.

The cost of overland transportation in Nigeria has
consistently been a significant component of the final
prices of containerized imported goods, particularly
those entering through Apapa and Tin Can Ports.
This influence has been amplified by a heavy reliance
on road transport and persistent infrastructural and
operational challenges over the past three decades.

During this period, from 1990-mid -2000 overland
transportation from Apapa port and island port to the
hinterland was entirely depend on roads for the
movement of goods. The dilapidated state of road
infrastructure, coupled with an unreliable defunct rail
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system, meant that businesses had no viable
alternatives.

Dominant Road Transport Share (90%+): As
previously assessed, road transport carried the
overwhelming majority of containerized cargo. This
created a quasi-monopoly for truckers, allowing them
to dictate rates (Ubogu, 2011). Poor Road
Infrastructure and Maintenance: Roads were in a state
of severe disrepair, leading to frequent vehicle
breakdowns, longer transit times, higher fuel
consumption, and increased wear and tear on trucks.
These operational inefficiencies directly translated
into higher haulage costs.

Also, Security Risks and Informal Payments:
Insecurity on major highways (e.g., banditry,
extortion by security personnel) further inflated
transport costs, as truckers factored in these risks and
informal payments into their charges. This "cost of
doing business" was passed directly to the importers.

Figure 4.3: Container Trucking Cost’

VL. TEST OF HYPOTHESES

Ho:Overland Transportation Costs from Nigeria Ports
to Inland Market Significantly Increased the Final
Prices of Imported Good.

SUMMARY OUTPUT: Factors Affecting Overland Transport Costs

Table:10

Regression Statistics

Multiple R 0.949318
R Square 0.901204
Adjusted R

0.874698
Square
Standard 5 545511
Error
Ob i
servation 36
s
ANOVA
Df S MS F Significanc
eF
1711.30  62.1944
Regression 11 18824.35 47 5 7.81E-33
Residual 75 2063.654 57'5153
Total 86 20888
Coefficient  Standard Upper Lower Upper
P- L 9
s Error ¢ Stat value — Lower 93% o5, 95.0%  95.0%
7524 . 4 21.
Intercept 14.10847 3.759777 375 ! (6)0003 6.616948 9 3999 6.616948  21.59999

IRE 1719112 ICONIC RESEARCH AND ENGINEERING JOURNALS 2690



© JUN 2026 | IRE Journals | Volume 9 Issue 12 | ISSN: 2456-8880
DOI: https://doi.org/10.64388/IREV9I12-1719112

TRGF 1.163518 0.400252 ?90696 (6)'00479 0.366176 1'96086 0.366176  1.960861
RCC 1.169482 0.439382 3'66164 2'00950 0.294187 2'04477 0.294187 2.044776
DFPD 0.758344 0.393256 ;'92837 2'05759 -0.02506 1.54175  -0.02506  1.54175
1QC 0.678152 0.366812 ;'84877 2'06843 -0.05257 ;'40887 -0.05257  1.408879
CDHF -0.50574 0.409445 -1.23519 (7)'22061 -1.3214 (6).30991 -1.3214 0.309916
1.26185

TC 0.410512 0.427358 0.96058  0.33985  -0.44083 4 -0.44083  1.261854
SWC 0.267357 0.357483 (6)'74788 (7)'45686 -0.44479 (9)'97949 -0.44479  0.979499
LCDS 0.278125 0.393448 (1)'70689 2'48182 -0.50566 i'06191 -0.50566  1.061914
FP 0.238434 0.366292 0.65094 2'51707 -0.49126 2'96812 -0.49126  0.968124
MOT 0.153985 0.442033 2'34835 (8)'72854 -0.72659 1.03456  -0.72659  1.03456
DCC 0.044116 0.42221 0.10448 (1)'91706 -0.79697 3'88520 -0.79697  0.885202
Source: Author’s fieldwork result, March 2026

hypothesis (Ho) and conclude that overland

Regression Analysis: Factors Affecting Overland
Transport Costs on Final Prices

Table 1 presents the regression summary. The model
was highly significant (F (11, 75) = 62.19, p = 7.81E-
33), with an R? of 0.901, meaning that 90.1% of the
variance in final prices of imported goods is
explained by overland transport cost variables.

Key predictors:

- Fuel Price (FP): Coefficient = 0.238, p = 0.517 (not
significant in this model due to collinearity, but
descriptive analysis shows strong effect).
Infrastructure Quality and Congestion (IQC):
Coefficient = 0.678, p = 0.068 (marginally
significant).

Regulatory and Compliance Costs (RCC):
Coefficient = 1.169, p = 0.0095 (statistically
significant).

- Trade Routes and Geographic Factors (TRGF):
Coefficient = 1.164, p = 0.0048 (statistically
significant).

Decision on Hypothesis: Since the overall model is

significant (p < 0.001) and individual predictors
(RCC, TRGF) show p < 0.05, we reject the null
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transportation costs significantly increase the final
prices of imported goods in Nigeria.

Qualitative Findings: 82% of respondents identified
"poor road access to ports" and "multiple customs
checkpoints" as the primary drivers of high transport
costs. 67% reported paying informal "fast-track" fees
averaging $85 per TEU.

VII. DISCUSSION

This study set out to examine the impact of overland
transport costs on final prices of containerized goods
in Nigeria. The findings demonstrate a strong,
statistically significant relationship. The R? value of
0.901 is considerably higher than those reported in
similar African port studies (e.g., Mlambo, 2021,
Bichou, 2021), underscoring the extreme dependence
of Nigerian consumer prices on domestic logistics
efficiency.

The persistent congestion at Apapa and Tin-Can
Island ports, with waiting times of 5-9 days, aligns
with the Hub-and-Spoke theory's prediction that

central nodes without adequate spoke capacity
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become system-wide bottlenecks. The 90% road
modal share reflects a failure of intermodal policy,
consistent with Limao & Venables (2001) who found
that poor infrastructure disproportionately harms
landlocked and import-dependent regions.

The surge in trucking costs following fuel subsidy
removal (May 2023) illustrates the vulnerability of
road-based logistics to macroeconomic shocks.
Unlike diversified transport systems (e.g., rail, inland
waterways), Nigeria's over-reliance on trucks
transmits every fuel price increase directly to
consumer inflation. This finding supports the Gravity
Model's implication that transport costs act as a trade
barrier, reducing effective market access and raising
prices.

Regulatory and compliance costs—including customs
delays and informal payments—emerged as
statistically significant predictors. This confirms
earlier work by Adekola et al. (2022) on terrorism
and trade logistics in Nigeria, and by Chikere et al.
(2014) on cargo diversion to neighboring ports. The
persistence of manual processes and multiple
inspection points creates rent-seeking opportunities
that directly inflate logistics bills.

VIII. CONCLUSION

This study concludes that overland transportation
costs from Lagos ports to inland markets are major
and statistically significant determinant of final prices
of imported containerized goods in Nigeria. The
contribution ranges from 35% to 50% of retail price,
driven by chronic port congestion, near-total reliance
on road transport, poor infrastructure quality, high
regulatory compliance costs, and fuel price volatility.
The null hypothesis is rejected.

The policy implication is clear: reducing consumer
inflation in Nigeria requires not only monetary policy
but also aggressive investment in transport logistics.
Without decongesting the ports and developing rail
and waterway alternatives, domestic prices will
remain highly sensitive to port inefficiencies.
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RECOMMENDATIONS

To decouple final consumer prices from the volatility
of overland haulage friction, Nigeria must execute
targeted structural reforms:

Mandatory Intermodal Rail Integration: The Federal
Ministry of Transportation must enforce regular
container rail operations directly from the Apapa and
Tin Can quaysides to inland container depots (ICDs)
like the Kaduna and Kano dry ports. Shifting high-
volume long-haul cargo to rail will bypass road
extortion networks and reduce transit costs by an
estimated 35%.

Dismantling Extortion Ecosystems: An independent,
joint anti-corruption task force backed by federal
authority must be deployed along the port access
corridors. This initiative should focus on removing
illegal  checkpoints, prosecuting rent-seeking
behavior by traffic enforcement officials, and
securing the physical movement of cargo.

Auditing and Hardening Digital Logistics Software:
The NPA and its technical partners must upgrade the
Eto call-up platform. Implementing biometric driver
verification and linking truck profiles directly to
active Terminal Delivery Orders (TDOs) will prevent
the bulk booking and resale of black-market access
tickets.

Strategic Decentralization to Alternative Gateways:
The government should provide tariff incentives to
divert international shipping lines to alternative
deeper maritime nodes, such as the Lekki Deep Sea
Port and the Onne Port Complex. This shift will ease
the pressure on the Lagos municipal road network
and balance the nationwide logistics load.
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