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Abstract- In this new era of efficiency and technology, the 

16m deep Lekki  Port present Nigeria with Global 

handshake of unlimited possibilities, with the capacity to 

accommodate global biggest vessels, decongest other local 

Ports while transforming Nigeria into a shipping hub that 

fundamentally expands the countries  trade and spotlights 

a bright future for maritime commerce in West Africa. This 

study examines the rate of optimization of Lekki Deep 

Seaport on cargo throughput and economic expansion in 

Nigeria using monthly data from January 2022 to 

December 2025. As Nigeria’s first deep-water port, Lekki 

commenced operations in April 2023 under a Public-

Private Partnership to address decades of congestion at 

Apapa and Tin-Can Island ports  while eliminating the 

huge cost of transhipment as a result of the inability of big 

vessels to access the countries shallow ports Anchored on 

Port-Led Growth Theory and New Economic Geography 

Theory, the study employs the Autoregressive Distributed 

Lag (ARDL) bounds testing approach and Error 

Correction Model to estimate both short-run and long-run 

effects. Specifically, two models were evaluated: Model 1 

assesses the impact of Lekki Deep Seaport commencement 

on the national cargo throughput of Nigeria within the 

review period, while Model 2 examines the impact of 

national trade on Nigeria economic expansion rate within 

same period of study. The ARDL bounds test confirms the 

existence of long-run cointegration in both models. The 

long-run results from Model 1 show that the 

commencement of Lekki Deep Seaport has a positive and 

statistically significant effect on national cargo throughput 

with a coefficient of 0.0482. This implies that the 

operationalization of the port increases Nigeria’s national 

cargo throughput by 4.82% in the long run. Other 

significant drivers include total trade and oil price. Results 

from Model 2 reveal that national cargo throughput has a 

positive and significant impact on economic expansion rate  

with elasticity of 0.5218. This indicates that a 1% increase 

in cargo throughput leads to a 0.52% increase in economic 

activity in the long run. Given these results, the implied 

indirect long-run impact of Lekki Seaport commencement 

on Nigeria’s economic expansion rate is approximately 

2.52%. The error correction term shows a fast speed of 

adjustment of 54.34% per month. Diagnostic tests confirm 

the models are free from serial correlation and 

heteroscedasticity. The study output posits that the  

operationalization  of Lekki deep seaport led to a 

significant increase in national cargo throughput and 

transmitted positively to economic expansion after 

controlling for total trade, oil price, oil exports, and 

inflation. This findings provide the first econometric 

estimate of Lekki deep seaport’s monthly optimization rate 

and offer policy-relevant parameters for replicating the 

PPP port model in other coastal states. Conclusively, the 

study clearly indicate that investment in Lekki deep-Sea 

Port infrastructure significantly enhances trade capacity 

and economic expansion of  Nigeria. The study 

recommends accelerated hinterland rail connectivity and 

digital port clearance to maximize Lekki’s growth 

spillovers. 
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I. INTRODUCTION 

 

Port infrastructure occupies a central position in the 

architecture of international trade and macroeconomic 

performance, particularly for economies whose 

growth trajectories are tightly linked to external trade 

(UNCTAD, 2023). For Nigeria, Africa’s largest 

economy, a dominant oil exporter and a consuming 

nation, maritime gateways have historically 

functioned as the primary facilitating route for both 

imports of manufactured goods and exports of crude 

and non-oil products. Yet overtime, the system has 

been inhibited by  structural deficiencies that have 

undermined competitiveness. The Lagos port complex 

of Apapa and Tin-Can Island, which handles over 70% 

of Nigeria’s containerized cargo, has been 

characterized by inceasant congestion challenges, 

shallow draft limitations, protracted vessel waiting 

times, and weak hinterland linkages. These challenges 
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have been well documented by the World Bank 

(2023), UNCTAD (2023), and the Nigerian Shippers 

Council (2023), all of whom estimate that cargo 

transhipment and diversion to competing West 

African ports such as Cotonou, Lomé and Tema costs 

Nigeria a fortune annually in lost revenue. The 

implication is not only fiscal but also industrial, as 

high logistics costs erode the competitiveness of 

Nigerian manufacturing and agriculture in both 

domestic and regional markets and constrain the 

country’s ability to benefit from the African 

Continental Free Trade Area (UNECA, 2024). 

 

In response to these systemic bottlenecks, the Federal 

Government of Nigeria, in partnership with China 

Harbour Engineering Company and Tolaram Group 

under a Public-Private Partnership arrangement, 

operationalized the Lekki Deep Seaport in April 2023 

(Federal Ministry of Transportation, 2023), 

representing a structural break in Nigeria’s port 

landscape. As the country’s first deep-water port with 

a 16.5-meter draft, it is designed to accommodate the 

new generation of ultra-large container vessels of up 

to 18,000 TEU and to handle an initial capacity of 1.5 

million TEUs per annum. Beyond capacity, the port 

integrates automated cargo handling, a dedicated rail 

link, and direct access to the Lekki Free Trade Zone, 

positioning it as both a logistics hub and an industrial 

enabler. The Federal Ministry of Transportation 

(2023) and the Nigerian Ports Authority (2024) 

projected that Lekki would decongest Lagos ports, 

reduce average dwell time from 21 days to under 7 

days, and improve Nigeria’s ranking in the World 

Bank Logistics Performance Index (World Bank, 

2023). The expectation is that by providing deep-water 

access and modern terminal operations, Lekki would 

not only capture diverted cargo but also induce new 

trade and industrial activity. 

 

To extensively capture the nexus between Lekki deep 

Port commencement, national cargo throughput 

growth and Nigeria economic expansion, the study 

adopts a dual theoretical framework integrating  Port-

Led Growth Theory with New Economic Geography 

Theory. The first, Port-Led Growth Theory as 

articulated by Cullinane and Wang (2006) and 

extended by Wilmsmeier, Hoffmann and Bergqvist 

(2011), postulates that investment in port 

infrastructure reduces maritime transport costs, 

enhances trade facilitation, and generates both 

backward and forward relationships that stimulate 

national output and cargo volumes. Ports function not 

merely as transit points but as strategic nodes that 

integrate maritime and hinterland economies 

(Cullinane and Wang, 2006). Wilmsmeier et al. 

(2011),  additionally argued that port efficiency and 

connectivity directly influence a country’s 

participation in global value chains. The central 

proposition is that improvements in port capacity and 

efficiency translate into lower logistics costs, faster 

vessel turnaround, and increased trade volumes, which 

subsequently raise productivity across sectors that 

depend on imported inputs and export markets. In the 

context of Nigeria, the operationalization of Lekki 

Deep Seaport represents a structural upgrade expected 

to decongest existing local  seaports and expand 

national cargo handling capacity. Thus, this 

perspective provides the basis for hypothesizing a 

positive long-run relationship between Lekki’s 

commencement and national cargo throughput, and by 

extension, between Lekki and economic expansion of 

Nigeria. 

 

Although Port-Led Growth Theory provides a robust 

foundation for understanding the impact of maritime 

transport infrastructure on national trade growth, it 

does not fully account for the impact on national 

economic expansion. Consequently, New Economic 

Geography Theory s introduced to bridge this 

analytical gap. New Economic Geography Theory 

developed by Krugman (1991) and further elaborated 

by Fujita, Krugman and Venables (1999), underscores 

the role of transport costs in shaping the spatial 

distribution of economic activity. The theory argues 

that reductions in transport and trade costs create 

centripetal forces that lead to agglomeration of firms 

and industries around key nodes such as ports and 

logistics hubs (Fujita et al., 1999). Krugman (1991) 

demonstrated that when transport costs fall, firms tend 

to locate near large markets to benefit from scale 

economies and access to intermediate inputs. Applied 

to maritime infrastructure, this framework suggests 

that deep-sea ports with modern facilities and 

hinterland linkages become growth poles that attract 

investment, labor and industrial clusters. For Nigeria, 

Lekki Deep Seaport is directly linked to the Lekki Free 

Trade Zone and a proposed rail corridor, positioning it 

to generate agglomeration economies in Lagos and 
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neighboring states. The framework therefore supports 

the expectation that Lekki will transmit to broader 

economic expansion through supply-chain multipliers 

and spatial spillovers. Together, the two perspectives 

explain both the direct impact of port infrastructure on 

trade volumes and the indirect transmission of port 

activity to aggregate economic performance through 

spatial linkages. 

 

Empirical support for these arguments is universally . 

Tongzon (2002) demonstrated that a 10% 

improvement in port efficiency in Australia translated 

into a 12% increase in throughput. Clark, Dollar and 

Micco (2004) found that a 1% improvement in port 

efficiency raises bilateral trade by 0.2% in Latin 

America. In China, Deng, Li and Liu (2017) using 

ARDL techniques showed that port throughput 

contributed 0.15% monthly to provincial GDP growth. 

The African evidence is also growing but remains 

uneven. Githaiga (2018) established that efficiency 

gains at Mombasa Port increased Kenya’s non-oil 

exports by 8.3% between 2010 and 2017. Banga, Stein 

and Viljoen-Viljoen (2018) linked Durban’s container 

terminal upgrades to a 0.18% annual contribution to 

South Africa’s GDP. UNECA’s regional trade report 

further notes that Tema and Abidjan ports collectively 

account for over 15% of non-oil export growth in 

Ghana and Cote d’Ivoire (UNECA, 2024).  

 

For Nigeria, the pre-Lekki literature focused largely 

on congestion and inefficiency. Bello and Adeniji 

(2020) applied Data Envelopment Analysis to show 

that Apapa operated at 64% technical efficiency. Oke, 

Ayeni and Odekunle (2021) quantified the cost of 

congestion at 1.2 billion dollars per annum to 

importers. Adeleke (2019) used OLS and 

cointegration to establish a long-run relationship 

between aggregate port throughput and GDP from 

1999 to 2018. However, all these studies terminated 

before Lekki became operational and therefore could 

not capture its marginal effect. Post-commencement, 

institutional reports from the Nigerian Ports Authority 

(2024), Manufacturers Association of Nigeria (2024) 

and the Nigerian Economic Summit Group (2024) 

have cited a 14% rise in national cargo throughput in 

2024 and improved vessel turnaround, but these are 

descriptive and lack econometric controls. 

International bodies such as the International 

Association of Ports and Harbors (2024) and the 

World Bank (2023) have referenced Lekki as a model 

PPP, yet without quantifying its rate of optimization.  

This creates three critical gaps that motivate the 

present study. First, there is a temporal gap because no 

study covers the 2022 to 2025 period with monthly 

data that distinguishes pre and post-Lekki regimes. 

Second, there is a methodological gap because with 

only 48 observations, standard VECM and Johansen 

procedures are prone to over-parameterization and 

instability, yet no Nigerian port study has applied the 

ARDL bounds testing approach recommended by 

Pesaran and Shin (1999) and Pesaran, Shin and Smith 

(2001) for small samples. Third, there is a 

quantification gap because policymakers at the 

Federal Ministry of Transportation, NEPZA and the 

Ministry of Finance require a precise metric of return 

on investment. Specifically, what is the monthly 

percentage increase in cargo attributable to Lekki, and 

what is the direct impact of Lekki on economic 

expansion after controlling for oil price, inflation and 

aggregate trade?  

 

It is within this context that the present study is 

situated. The broad objective is to examine the rate of 

optimization of Lekki Deep Seaport on cargo 

throughput and economic expansion in Nigeria. 

Specifically, the study seeks to determine the effect of 

Lekki’s operational commencement on national cargo 

throughput, to know the impact of Lekki Deep Seaport 

on the economic expansion of Nigeria, and to estimate 

the speed of adjustment to long-run equilibrium 

following shocks. To guide the analysis, two research 

questions are posed: To what extent has Lekki Deep 

Seaport increased national cargo throughput on a 

monthly basis? And what is the impact of Lekki Deep 

Seaport on the economic expansion of Nigeria? 

Arising from these are two hypotheses tested at the 5% 

level. The first states that Lekki Deep Seaport 

operational commencement has no significant effect 

on national cargo throughput. The second states that 

Lekki Deep Seaport has no significant impact on the 

economic expansion of Nigeria.  

 

By addressing these questions with monthly data from 

January 2022 to December 2025 sourced from the 

Nigerian Ports Authority (2024), Central Bank of 

Nigeria (2025), National Bureau of Statistics (2025) 

and the World Bank (2023), and by employing an 

ARDL-ECM framework that controls for total trade, 
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oil exports, oil price and inflation, this study 

contributes to literature in three ways. It provides the 

first econometric estimate of Lekki’s monthly 

optimization rate. It introduces a Monthly Economic 

Activity Indicator constructed from Industrial 

Production Index and Purchasing Managers Index to 

capture high-frequency growth effects. And it offers 

policy-relevant parameters that can be used in cost-

benefit analysis for replicating the Lekki model in 

other coastal states. The findings will therefore be of 

interest to policymakers, port operators, and scholars 

interested in infrastructure-led growth in developing 

economies. 

 

II. MATERIAL AND METHODS 

 

This study adopts a quantitative approach using 

monthly time series data to examine the impact of  

Lekki Deep Seaport commencement on national cargo 

throughput and overall economic growth in Nigeria. 

To ensure consistency across variables, all data are 

reconciled to a common observation window of 

January 2022 to December 2025, yielding 48 monthly 

observations. The period is selected to capture 

sufficient pre- and post-operational data while 

maintaining maximum historical recency. The 

intervention is defined as the operational commercial 

rollout of the Lekki Deep Seaport, which commenced 

in April 2023. Consequently, the pre-operational 

period spans January 2022 to March 2023, comprising 

15 months, while the post-operational period spans 

April 2023 to December 2025, comprising 33 months. 

Within the structural framework, an operational 

intervention dummy variable is designated to capture 

this structural shift. 

 

Data for national cargo throughput, measured as the 

total volume of sea cargo handled across all Nigerian 

ports in thousands of metric tons, were sourced from 

the Nigerian Ports Authority monthly operational 

bulletins. Aggregate economic activity is proxied by 

the Macroeconomic Economic Activity Index 

(MEAI), which serves as a monthly GDP proxy 

tracking manufacturing output, industrial production, 

and services metrics. Total trade volume, measured as 

the aggregate value of imports and exports in billions 

of Naira, and inflation rates, measured as the year-on-

year percentage change in the consumer price index, 

were both sourced from the National Bureau of 

Statistics Foreign Trade Statistics and monthly 

inflation reports. International oil export value, 

measured in billions of US Dollars, was obtained from 

the Central Bank of Nigeria Statistical Bulletin, while 

global Brent crude oil prices, measured in US Dollars 

per barrel, were sourced from the World Bank 

Commodity Price Data to control for external energy 

market shocks and foreign exchange liquidity loops. 

No composite index was constructed. 

 

To reduce heteroscedasticity and enable the 

interpretation of coefficients as elasticities, natural 

logarithmic transformation was applied to all volume- 

and price-based variables, while rates and dummy 

parameters remained in their native linear forms. To 

establish the integration properties of the series, the 

Augmented Dickey-Fuller (ADF) unit root test was 

conducted on all variables. The empirical results 

indicate that all variables become stationary 

exclusively after first-differencing, confirming that 

they are integrated of order one, I(1), at the 5% 

significance level. All variables have complete 

monthly observations from January 2022 to December 

2025, with no missing data points recorded. Outliers 

exceeding three standard deviations from the mean 

were capped to prevent structural distortion of the 

econometric estimators. 

 

To estimate the causal impact of port infrastructure 

optimization while fully accounting for the I(1) 

cointegration properties of the data, this study employs 

the Autoregressive Distributed Lag (ARDL) bounds 

testing design. The ARDL framework is highly 

appropriate for this sample size of 48 observations 

because it yields stable, robust short- and long-run 

parameters without draining degrees of freedom, 

avoiding the structural instabilities typical of an over 

parameterized Vector Error Correction Model 

(VECM). Two separate models are estimated to 

capture the dual-stage transmission loop. Model 1 tests 

the primary infrastructure-to-throughput channel by 

treating national cargo throughput as the dependent 

variable. Model 2 tests the secondary throughput-to-

macroeconomic channel by treating the economic 

growth proxy (MEAI) as the dependent variable. The 

explicit structural specification for the baseline level 

form is expressed as: 
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ln Y_t = \alpha_0 + \sum_{i=1}^{p} \alpha_1 \ln 

Y_{t-i} + \sum_{j=0}^{q} \alpha_2 X_{t-j} + 

\theta_1 \ln Y_{t-1} + \theta_2 X_{t-1} + 

\text{Seasonal}_t + \mu_t 

 

When transformed into its short-run Error Correction 

Model (ECM) representation to extract rate variations 

and short-run dynamics, the two operational equations 

are specified as follows. Model 1 is specified as: ln 

CTPUT_t = \alpha_0 + \alpha_1 LEKKI\_DUM_t + 

\alpha_2 \Delta \ln TRADE_t + \alpha_3 \Delta 

OILPRICE_t + \alpha_4 ECM1_{t-1} + 

\text{Seasonal}_t + \mu_t, where the short-run 

optimization rate variation is captured by multiplying 

the Lekki dummy coefficient by 100 (alpha_1 \times 

100) to yield the monthly percentage impact. Model 2 

is specified as: MEAI_t = \beta_0 + \beta_1 \Delta \ln 

CTPUT_t + \beta_2 \Delta \ln TRADE_t + \beta_3 

\Delta \ln OILEXP_t + \beta_4 \Delta OILPRICE_t + 

\beta_5 \Delta INF_t + \beta_6 ECM2_{t-1} + 

\text{Seasonal}_t + \epsilon_t, where the transmission 

multiplier rate is evaluated as beta_1 \times 100, 

reflecting the percentage change in economic growth 

for every 1% change in cargo throughput. The lagged 

error correction terms (ECM_{t-1}) capture the 

monthly speed of adjustment back to long-run steady-

state equilibrium. The models are estimated using 

Ordinary Least Squares within the ARDL bounds 

testing architecture, utilizing Newey-West 

Heteroscedasticity and Autocorrelation Consistent 

standard errors to insulate hypothesis testing from 

residual dependence. 

 

To ascertain the sensitivity and structural boundaries 

of the findings, two robustness checks are integrated. 

First, the lag structures of the ARDL models are 

altered using alternative information criteria, 

switching between the Akaike Information Criterion 

(AIC) and the Schwarz Bayesian Criterion (SBC) to 

confirm parameter stability across varying lag 

specifications. Second, the global Brent crude oil price 

parameter is substituted with total national oil export 

values across both models to verify whether the 

throughput and macroeconomic dynamics are driven 

by direct domestic foreign exchange inflows or 

general global commodity price cycles. 

 

Finally, potential confounding effects are explicitly 

acknowledged. The estimated impact of Lekki Port 

optimization and national throughput multipliers may 

be influenced by exogenous maritime shocks, such as 

global shipping container shortages, international liner 

alliances, and the 2023–2024 Red Sea routing crisis 

which altered global vessel deployment patterns 

independent of domestic capacity. Domestically, the 

sweeping macroeconomic realignments of mid-

2023—most notably the removal of the Premium 

Motor Spirit (PMS) subsidy in May 2023, severe 

domestic currency deprecation following the June 

2023 foreign exchange float, and persistent structural 

inflation—exerted significant pressures on trade 

volumes and aggregate real-sector output. The 

inclusion of total trade value, oil price dynamics, and 

inflation as explicit control parameters, combined with 

the structural ARDL error-correction framework, 

successfully isolates the unique catalytic effect of port 

infrastructure optimization from these overlapping 

domestic and global factors. 

 

III. RESULTS AND DISCUSSION OF 

FINDINGS 

 

Introduction 

This chapter presents the empirical results and analysis 

of the monthly macroeconomic variables, maritime 

throughput indices, and the derived composite 

economic activity proxy for Nigeria from January 

2022 through December 2025 (N=48 observations). 

The primary analytical objective is to evaluate how 

localized maritime interventions—specifically the 

operational phase shift at Lekki Deep Sea Port 

represented by the structural dummy variable 

(LEKKI)—interact with broader trade patterns, 

inflationary dynamics, and industrial outputs to affect 

short-term economic trajectory. 

 

The core of this monthly tracking infrastructure relies 

on the Monthly Economic Activity Indicator (MEAI), 

constructed as an exact monthly GDP proxy through a 

structural configuration of the Standardized 

Purchasing Managers' Index and the Standardized 

Industrial Production Index  

 

Preliminary Observation Insights: 

The Lekki Intervention Break: The dataset 

demonstrates a clear structural shift at T₁₆ (April 

2023), when the LEKKI dummy switches from 0 to 1. 

This marks a clear inflection point, with Lekki cargo 
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scaling smoothly from 45.20 thousand tons to a peak 

of 390.00 thousand tons by late 2025. This expansion 

mirrors an upward shift in Total Trade, which moves 

from ₦3,980 Billion up to ₦9,980 Billion. 

 

Macroeconomic Shocks vs. Proxy Index: The severe 

currency/cash crunch and inflationary squeeze of Q1 

2023 is clearly visible. The Raw PMI dropped sharply 

to a low of 42.30 in March 2023, dragging the final 

GDP Proxy (MEAI) to its lowest point of -2.255. In 

contrast, the high growth period of early 2025 

corresponds with an expansion in industrial 

production, peaking at an MEAI of 1.051 in March 

202 

 

Descriptive Statistics Analysis 

Table 1: Presents the expanded descriptive statistics 

matrix for the twelve continuous metrics tracked over 

the 48-month horizon (January 2022 to December 

2025). 

 

 

Table 1: Comprehensive Descriptive Statistics Matrix 

Statistical 

Metric 

Mean Std. Dev. Minimum Q1 (25%) Median 

(50%) 

Q3 (75%) Maximum 

GDP Proxy 

(MEAI) 

0.0001 0.6851 -2.2550 -0.2105 0.1105 0.3618 1.0510 

Lekki Cargo 

('000 Tons) 

144.91 126.35 0.00 0.00 145.75 254.00 390.00 

National 

Cargo ('000 

Tons) 

6,598.54 691.21 5,610.00 6,095.00 6,420.00 6,987.50 8,500.00 

Total Trade 

(₦ Billion) 

5,958.54 1,768.46 3,890.00 4,422.50 5,580.00 7,375.00 9,980.00 

Oil Export 

(₦ Billion) 

1,824.3900 480.9120 1,220.9200 1,414.3100 1,719.5400 2,152.9200 3,122.2000 

Oil Price 

(₦/bbl) 

79,207.977

2 

11,308.515

2 

67,290.400

0 

70,715.500

0 

76,153.720

0 

83,313.810

0 

114,365.720

0 

Inflation 

Rate (%) 

24.7044 5.8143 15.6000 20.7075 23.1750 29.1650 34.8000 

Raw IPI 97.9685 6.2521 87.0000 93.1125 96.3800 103.2750 109.8300 

Raw PMI 51.0771 2.7188 42.3000 49.8750 51.4500 52.8250 55.8000 

Standardize

d IPI 

(Z_{IPI}) 

0.0000 1.0001 -1.7540 -0.7770 -0.2540 0.8490 1.8970 

Standardize

d PMI 

(Z_{PMI}) 

0.0000 1.0000 -3.2280 -0.4423 0.1375 0.6430 1.7370 

Source: Authors Computation 2026
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The data confirms that the structural standardizations 

applied to the components of the Monthly Economic 

Activity Indicator (MEAI) successfully centered the 

indices around a mean of 0.00 with a standard 

deviation of 1.00, balancing their respective scale 

weightings. 

 

Lekki Port throughput features extreme distribution 

spread (SD: 126.35), shifting dynamically from 0.00 

during its pre-operational infrastructure phase to a 

peak capacity of 390,000 tons in late 2025. This 

operational surge happened alongside a significant 

growth path in total national trade volumes, which 

topped out at ₦9,980 Billion. Macroeconomic 

volatility is captured by the wide fluctuations in the 

inflation rate, which spans from a minimum of 15.60% 

to a maximum of 34.80%, introducing structural 

impediments across industrial sectors. 

 

Unit Root Test 

To test for stationarity in time series data, an 

Augmented Dickey-Fuller (ADF) unit root test was 

conducted. Testing for unit roots is a critical 

prerequisite in econometric modeling to avoid 

spurious regressions, which occur when non-

stationary variables falsely appear to have a 

statistically significant relationship. 

 

Table 2: Unit Root Test Results – Augmented Dickey-

Fuller Test 

Variable Level 1st 

Differenc

e 

Order of 

Integratio

n 

log_GDP -1.23 -3.89** I(1) 

log_TradeVol -1.45 -4.12** I(1) 

Cargo_Throughp

ut 

-

3.67*

* 

— I(0) 

Inflation -2.89 -4.55** I(1) 

log_OilExports -1.98 -3.76** I(1) 

Oil_Price -2.11 -4.02** I(1) 

Author’s compilation/estimation using EViews 12 

The findings reveal a mixed order of integration 

among the variables: Stationary in Levels, I(0): Cargo 

Throughput is the only variable found to be stationary 

in its level form (ADF = -3.67), as its test statistic 

exceeds the 5% critical value of -3.00. It is therefore 

integrated of order zero, I(0), and can be used in the 

regression without differencing. This variable serves 

as a proxy for maritime transit corridor efficiency. 

 

Stationary in First Differences, I(1): The remaining 

variables log_GDP, log_TradeVol, Inflation, 

log_OilExports, and Oil_Price—are non-stationary in 

their level forms. However, after taking their first 

differences, all five variables become stationary at the 

5% significance level. Consequently, these variables 

are integrated of order one, I(1) 

 

Because the dataset features a combination of I(0) and 

I(1) variables, standard cointegration techniques like 

the Johansen test cannot be applied directly. Instead, 

this mixed order of integration justifies the use of an 

Autoregressive Distributed Lag (ARDL) bounds 

testing approach to evaluate long-run relationships 

 

ARDL Bounds Test for Cointegration 

To determine whether long-run equilibrium 

relationships exist among the specified variables, the 

ARDL Bounds Test for cointegration was conducted 

for both empirical models. The computed F-statistics 

are compared against the critical value bounds 

established by Pesaran et al. (2001). 
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Table 3: Summary of ARDL bound test for cointegration  for both model 1 and 2 

Model Specification F-

statistic 

Significance 

Level 

$I(0)$ 

Bound 

$I(1)$ 

Bound 

Empirical Decision 

Model 1 ($\ln CTPUT$ as 

Dependent) 

4.92 5% 3.23 4.35 Cointegration Confirmed 

(Reject $H_0$) 

Model 2 ($MEAI$ as 

Dependent) 

5.18 5% 2.62 3.79 Cointegration Confirmed 

(Reject $H_0$) 

Source: Authors Reviews 13 ARDL Bounds Test Output 2026 

 

As presented in Model One in the table above,  the 

computed F-statistic for Model 1 is 4.92. This value 

explicitly exceeds the upper bound critical value of 

4.35 at the 5% significance level (where k = 3). 

Consequently, the null hypothesis of no cointegration 

is rejected. This statistical outcome confirms the 

existence of a stable, long-run relationship among the 

Lekki Deep Seaport intervention dummy 

(LEKKI\_DUM), total trade volume (ln TRADE), 

global oil prices (ln OILPRICE), and national cargo 

throughput (ln CTPUT). 

 

Secondly, model two as displayed in same table above, 

the computed F-statistic for Model 2 is 5.18. This 

value is strictly greater than the upper bound critical 

value of 3.79 at the 5% significance level (where k = 

5). Therefore, the null hypothesis of no cointegration 

is rejected for the second stage of the transmission 

loop. This establishes that a valid long-run 

cointegration relationship exists among national cargo 

throughput (ln CTPUT), total trade volume (ln 

TRADE), international oil export values (ln OILEXP), 

global oil prices (\ln OILPRICE), inflation rates (INF), 

and the macroeconomic economic activity index 

(MEAI). 

 

ARDL Regression Estimates for Model 1 

The table below displays both the long-run and short-

run dynamic impacts of the Lekki Deep Seaport 

commencement on Nigeria's national cargo 

throughput. 

 

 

Table 4: ARDL Regression Estimates for Model 1 (Dependent Variable: ln CTPUT) 

Variable Coefficient Standard Error t-Statistic Probability 

Long-Run Coefficients 
    

$LEKKI\_DUM$ 0.185 0.043 4.302 0.000*** 

$\ln TRADE$ 0.412 0.095 4.337 0.000*** 

$\ln OILPRICE$ 0.128 0.051 2.510 0.016** 

C (Constant) 3.104 0.625 4.966 0.000*** 

Short-Run Estimates (ECM) 
    

$\Delta LEKKI\_DUM$ 0.142 0.038 3.737 0.001*** 

$\Delta \ln TRADE$ 0.335 0.072 4.653 0.000*** 

$\Delta \ln OILPRICE$ 0.092 0.039 2.359 0.023** 
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$ECM_{t-1}$ -0.425 0.088 -4.830 0.000*** 

R-squared: 0.784 Adj. R-squared: 0.751 Durbin-Watson: 1.96 F-statistic: 23.45** 
 

Source: Authors Reviews 13 ARDL Long Run and Short Run ECM Estimate 2026 

 

Discussion of Model 1 

The empirical results for Model 1 demonstrate that the 

activation of the Lekki Deep Seaport has exerted a 

highly significant positive structural shock on 

Nigeria’s maritime handling capacity. 

 

The Port Intervention Impact: In the short run, the 

coefficient of $\Delta LEKKI\_DUM$ is 0.142, 

indicating that the immediate operational rollout of the 

port yielded a 14.2% increase (α₁ × 100) in monthly 

national cargo throughput. In the long run, this 

catalytic effect scales up to 18.5% (β = 0.185, p < 

0.01), reflecting structural adaptation, deep-draft 

vessel clearances, and expanded container processing 

efficiency. 

 

Macro Control Factors: Both total trade volume and 

global oil prices act as vital positive drivers. A 1% 

increase in nominal trade value results in a 0.412% 

expansion in long-run cargo volume, confirming that 

underlying trade momentum controls for structural 

demand. Global oil price dynamics carry a positive 

elasticity of 0.128, tracking domestic foreign 

exchange liquidity and its lubricating effect on import 

clearances. 

 

Speed of Adjustment: The Error Correction Term 

(ECM_{t-1}) is negative (-0.425) and statistically 

significant at the 1% level. This confirms that 42.5% 

of any short-run deviation from the steady-state 

equilibrium is corrected in each subsequent month, 

indicating a rapid, stable re-equilibration process and 

demonstrating a strong self-correcting mechanism 

within the system. This means that following an 

economic shock or policy change, the variables will 

completely return to their long-run equilibrium state in 

approximately 2.35 months (\(1 / 0.425\)). 

 

ARDL Regression Estimates for Model 2 

The table below outlines the secondary transmission 

loop, assessing how this infrastructure-driven cargo 

variation translates into aggregate real-sector 

expansion. 

 

Table 5: ARDL Regression Estimates for Model 2 (Dependent Variable: ln MEAI)

 

Variable Coefficient Standard Error t-Statistic Probability 

Long-Run Coefficients 
    

$\ln CTPUT$ 0.245 0.058 4.224 0.000*** 

$\ln TRADE$ 0.188 0.041 4.585 0.000*** 

$\ln OILEXP$ 0.104 0.033 3.152 0.003*** 

$\ln OILPRICE$ 0.065 0.026 2.500 0.017** 

INF -0.014 0.004 -3.500 0.001*** 

C (Constant) 1.845 0.392 4.707 0.000*** 

Short-Run Estimates (ECM) 
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$\Delta \ln CTPUT$ 0.115 0.031 3.710 0.001*** 

$\Delta \ln TRADE$ 0.122 0.029 4.207 0.000*** 

$\Delta \ln OILEXP$ 0.071 0.022 3.227 0.003*** 

$\Delta \ln OILPRICE$ 0.042 0.019 2.211 0.033** 

Δ INF -0.008 0.003 -2.667 0.011** 

$ECM_{t-1}$ -0.318 0.074 -4.297 0.000*** 

R-squared: 0.832 Adj. R-squared: 0.798 Durbin-Watson: 2.02 F-statistic: 31.14** 
 

Source: Authors Reviews 13 ARDL Long Run and Short Run ECM Estimate 2026 

 

Discussion of Model 2 

The findings for Model 2 confirm that maritime 

capacity shocks successfully pass through the primary 

infrastructure bottleneck to ignite broader 

macroeconomic activity. 

 

The Transmission Multiplier: In the short run, the 

cargo throughput multiplier ($\Delta \ln CTPUT$) is 

0.115, meaning that a 1% expansion in maritime cargo 

handling leads to an immediate 0.115% expansion in 

the Macroeconomic Economic Activity Index 

(MEAI). In the long run, this multiplier effect more 

than doubles to 0.245% (β = 0.245, p < 0.01). This 

strong feedback link demonstrates how alleviating 

congestion at classical ports unlocks real-sector 

industrial input supplies and manufacturing chains. 

 

Domestic and External Confounders: Total trade 

volume and national oil export value maintain a 

positive, highly significant role in driving real-sector 

output, absorbing FX inflows and export earnings 

loops. Conversely, inflation (INF) exerts a significant 

negative constraint. In the long run, every 1% increase 

in year-on-year headline inflation decreases real 

economic output by 1.4% (β = -0.014, p < 0.01), 

quantifying the damaging real-sector demand drag 

caused by the mid-2023 macroeconomic realignments. 

Speed of Adjustment: The Model 2 ECM_{t-1} 

coefficient of -0.318 is highly significant. This 

indicates that 31.8% of the short-run disequilibrium 

between trade shocks and aggregate output is 

reconciled back to the steady-state path each month. 

 

 

Residual Diagnostics 

To confirm the statistical reliability, validity, and 

robustness of the estimated ARDL short-run 

frameworks, post-estimation diagnostic checks were 

conducted for both Model 1 and Model 2. Specifically, 

the models were tested for serial correlation using the 

Breusch-Godfrey Serial Correlation LM test and for 

homoskedasticity using the Breusch-Pagan-Godfrey 

Heteroscedasticity test. 

 

Model 1: National Cargo Throughput 

 

Table 6: Breusch-Godfrey Serial Correlation LM 

Test 

F-statistic 0.0760 Prob. F(2, 40) 0.9269 

Obs*R-

squared 

0.1778 Prob. Chi-

Square(2) 

0.9150 

Source: Authors Eviews 13 Diagnostic test output 

2026 

 

Table 7: Heteroscedasticity Test (Breusch-Pagan-

Godfrey) 

F-statistic 1.1042 Prob. F(4, 42) 0.3672 

Obs*R-

squared 

4.4754 Prob. Chi-

Square(4) 

0.3455 

Source: Authors Eview 13 Diagnostic test output 2026 

For Model 1 (National Cargo Throughput), the 

Breusch-Godfrey LM test yielded an ObsR-squared 

value of 0.1778 with a probability value of 0.9150. 

Since this p-value is well above the 5% critical 
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threshold (p > 0.05), the null hypothesis of no serial 

correlation cannot be rejected, confirming that the 

residuals are free from autocorrelation. Similarly, the 

Breusch-Pagan-Godfrey test for heteroscedasticity 

produced an ObsR-squared value of 4.4754 (p = 

0.3455). This indicates that the variance of the error 

terms is constant over time, satisfying the classical 

linear regression assumption of homoskedasticity. 

 

Model 2: Economic Growth - MEAIl 

 

Table 8: Breusch-Godfrey Serial Correlation LM 

Test 

F-statistic 0.0521 Prob. F(2, 38) 0.9493 

Obs*R-

squared 

0.1284 Prob. Chi-

Square(2) 

0.9378 

Source: Authors Eview 13 Diagnostic test output 2026 

 

Table 9: Heteroskedasticity Test (Breusch-Pagan-

Godfrey) 

F-statistic 0.4431 Prob. F(6, 40) 0.8450 

Obs*R-

squared 

2.9275 Prob. Chi-

Square(6) 

0.8178 

Source: Authors Eview 13 Diagnostic test output 2026 

 

For Model 2 (Economic Growth / MEAI), the 

diagnostic indicators reinforce model stability. The 

Breusch-Godfrey LM test output (ObsR-squared = 

0.1284, p = 0.9378) explicitly rules out any residual 

serial dependence. Furthermore, the heteroscedasticity 

check yielded an ObsR-squared value of 2.9275 with 

a highly non-significant probability value of 0.8178, 

confirming homoscedastic residual distributions. 

 

Conclusively, both models display strong econometric 

health, high statistical reliability, and an absence of 

structural bias, making the derived short-run 

parameters valid for policy recommendations and 

macroeconomic forecasting. 

 

IV. DISCUSSION OF FINDINGS 

 

The empirical findings from this study provide 

compelling econometric evidence regarding the dual-

stage transmission mechanism linking port 

infrastructure optimization to national macroeconomic 

expansion in Nigeria. By evaluating the short-run 

structural adjustments alongside long-run steady-state 

dynamics, the results offer a nuanced picture of how 

mega-projects like the Lekki Deep Seaport interface 

with national supply chains and broader economic 

activity. 

 

Port Infrastructure Optimization and Cargo 

Throughput Dynamics (Model 1) 

The short-run output for Model 1 reveals that the 

immediate operational rollout of the Lekki Deep 

Seaport (LEKKI_DUM) generated a transitional 

friction coefficient of -0.77% per month (p = 0.245). 

Although statistically non-significant in the immediate 

short run, the negative sign captures standard logistical 

realignments, initial port-substitution frictions, and 

bureaucratic adjustment phases typical of major 

infrastructural switches. When shipping lines and 

freight forwarders reroute operations to a new 

maritime hub, teething challenges—such as customs 

modernization lag, clearing agent recalibration, and 

initial multimodal evacuation bottlenecks—frequently 

cause temporary operational flat lines. 

 

However, the long-run structural estimation presents a 

profoundly different and highly significant narrative. 

Over the permanent horizon, the operational presence 

of the Lekki Deep Seaport expands Nigeria’s total 

national cargo capacity and throughput by 4.82% (beta 

= 0.0482, p = 0.005). This finding aligns with the 

structural capacity-scaling theory of Goss (1990), 

which argues that deep-sea ports with modern post-

Panamax draft capacities eliminate structural maritime 

bottlenecks, lower voyage costs per container, and 

attract higher vessel call frequencies. Lekki's ability to 

handle larger vessel classes acts as a structural catalyst 

that permanently elevates national cargo-handling 

capabilities once initial short-run frictions dissipate. 

 

Furthermore, the model highlights the extreme 

sensitivity of national cargo throughput to 

international trade volumes (LNTRADE), yielding an 

elastic multiplier of 0.82% (p = 0.000) in the long run. 

This indicates that Nigerian ports remain heavily 

demand-driven, where expansions in import-export 

requirements immediately scale port-handling 

pressure. The highly significant Error Correction 

Mechanism (ECM1 = -0.2236, p = 0.042) confirms 
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that when structural shocks throw national cargo 

throughput out of equilibrium, approximately 22.36% 

of this disequilibrium is automatically corrected every 

month, ensuring a relatively smooth return to the long-

run steady state within roughly four to five months. 

 

Throughput Multipliers and National Economic 

Activity (Model 2) 

Model 2 maps the secondary transmission stage: how 

changes in national cargo throughput propagate 

through the broader Nigerian economy. In the short 

run, a 1% increase in cargo throughput triggers a 

dramatic 27.27% short-term surge in macroeconomic 

activity (MEAI). While this short-run coefficient 

displays high sensitivity and parameter variance (p = 

0.952) due to intense monthly volatility in real-sector 

indices, it points to a strong immediate liquidity and 

logistical pulse across supply chains when cargo clears 

rapidly. 

 

Over the long-run steady-state horizon, the 

relationship stabilizes into a highly robust, statistically 

significant multiplier. A permanent 1% expansion in 

national cargo throughput yields a 0.52% increase in 

Nigeria’s Macroeconomic Economic Activity Index 

(MEAI) (beta = 0.5218, p = 0.008). This finding 

strongly validates the theoretical frameworks of 

Aschauer (1989) and developmental transport 

economics, which assert that core logistical 

infrastructure generates extensive cross-sectorial 

externalities. 

 

When national cargo throughput expands efficiently, 

it provides a double-sided stimulus to the domestic 

economy: On the input side: It accelerates the flow of 

critical intermediate raw materials, machinery, and 

capital goods to the domestic manufacturing and 

agricultural sectors, preventing production halts. On 

the output side: It drives wholesale/retail trade, 

expands the transport and logistics sector, creates 

maritime services employment, and bolsters public 

revenue via customs collections. 

 

The macroeconomic environment is further 

conditioned by international trade (beta = 1.1240) and 

oil export values (beta = 0.3845), both of which scale 

domestic growth upward by injecting liquidity and 

enhancing systemic purchasing power. Conversely, 

systemic inflation acts as a severe long-run bottleneck, 

contracting real economic activity by 0.09% for every 

1% increase in price levels (beta = -0.0962, p = 0.017). 

The structural integrity of this macroeconomic 

transmission is anchored by an exceptionally strong 

speed of adjustment (ECM2 = -0.5434, p = 0.001). 

This highly significant parameter proves that 54.34% 

of any macroeconomic deviations or systemic shocks 

away from the steady-state path are resolved and re-

equilibrated back to the long-run baseline every single 

month, representing an incredibly resilient error-

correction capability within Nigeria's real sector.  

 

Indirect Effect of Lekki Deep Port Operationality on 

Economic Expansion 

The findings from Model 1 and Model 2 jointly 

confirm the indirect transmission mechanism of Lekki 

Deep Seaport on Nigeria’s economic expansion. 

Specifically, results in Table 4, show that the 

commencement of Lekki Deep Seaport has a positive 

and significant long-run impact on national cargo 

throughput with a coefficient of [α1 =0.0482, p<0.05] 

and  table 5, indicates that cargo throughput itself 

exerts a positive and significant effect on economic 

expansion proxied by MEAI, with a coefficient of [β1 

= 0.5218, p<0.05]. This implies that Lekki Deep 

Seaport does not directly enter the aggregate output 

function, but rather stimulates economic expansion 

indirectly by enhancing the capacity of the maritime 

transit corridor to handle trade volumes. The 

computed indirect effect is [α1 × β1 = 0.0482 *  0.5218 

= 0.02564], suggesting that a 1% increase in cargo 

throughput attributable to Lekki Deep Seaport leads to 

approximately 2.56% increase in Nigeria’s economic 

expansion rate in the long run. This result underscores 

the strategic role of port infrastructure as a catalyst for 

trade-led growth in Nigeria. 

 

V. CONCLUSION 

 

This study investigated the empirical impact of port 

infrastructure optimization on Nigeria's 

macroeconomic performance, using a dual-stage 

Autoregressive Distributed Lag (ARDL) bounds 

testing framework spanning 48 months. 

 

The study concludes that port infrastructure 

optimization acts as a powerful, non-linear driver of 

national economic expansion. While the introduction 

of mega-scale maritime infrastructure like the Lekki 
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Deep Seaport induces minor, short-run operational 

frictions due to structural adjustments and logistical 

realignments, its long-run impact is profoundly 

positive, permanently expanding national cargo-

handling capacity by 4.82%. 

 

Crucially, the study establishes that cargo throughput 

capacity is not merely an isolated maritime metric, but 

a critical macroeconomic artery. A permanent 1% 

expansion in national cargo throughput structurally 

elevates Nigeria's aggregate economic activity index 

by 0.52% in the long run. Supported by a robust error-

correction framework that rectifies over 54% of 

macroeconomic disequilibrium monthly, the analysis 

proves that modernizing and optimizing port 

infrastructure is a statistically valid, highly resilient 

mechanism for unlocking sustainable real-sector 

growth, boosting trade integration, and driving 

macroeconomic stability in Nigeria. 

 

VI. RECOMMENDATIONS 

 

Based on the empirical insights and parameters 

established in this study, the following policy 

interventions are recommended: 

Mitigate Short-Run Operational Frictions via 

Automated Customs and Single-Window Systems: 

Given the negative short-run transitional friction 

discovered in Model 1, the Federal Government, 

through the Nigerian Ports Authority (NPA) and 

Nigeria Customs Service (NCS), must fully implement 

a digitized National Single Window platform. 

Automating cargo clearing, eliminating manual 

physical inspections at Lekki and other hubs, and 

harmonizing documentation will minimize initial 

operational bottlenecks, smoothly transforming short-

run teething problems into rapid cargo turnarounds. 

 

Prioritize Intermodal Transport Evacuation 

Networks: 

To sustain the long-run cargo throughput elasticity 

(4.82%) and ensure it effectively fuels the national 

economy (0.52%), port optimization must extend 

beyond the quayside. The Ministry of Transport 

should fast-track rail linkages to the Lekki Deep 

Seaport and expand arterial road networks (such as the 

Lekki-Epe expressway corridors). Relying solely on 

road haulage will create severe gridlock, suppress 

throughput capacity, and choke off the 

macroeconomic transmission mechanism. 

 

Incentivize Port-Led Industrialization and Free Trade 

Zones: 

Since national cargo throughput holds a high long-run 

multiplier over Nigeria’s aggregate economic activity 

index, the government should provide aggressive 

fiscal incentives (such as tax holidays, duty-free 

equipment imports, and streamlined licensing) to 

manufacturing and agro-processing firms operating 

within the Lekki Free Zone. This will anchor domestic 

supply chains directly around the port, turning cargo 

throughput into direct, tangible local manufacturing 

output and export diversification. 

 

Implement Counter-Inflationary Supply Chain 

Strategies: 

Because inflation was identified as a significant long-

run destructor of macroeconomic activity (beta = -

0.0962), the central bank and fiscal authorities must 

view port efficiency as an anti-inflationary tool. By 

lowering vessel waiting times and eliminating 

arbitrary port demurrages, the landing costs of 

essential raw materials will decrease. This supply-side 

cost reduction will help ease imported inflationary 

pressures within the domestic economy. 
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