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alyses the seaport performance at Apapa and Tin Can Island Port Lagos using specific port performance
ere sourced from Nigeria Ports Authority’s operational bulletin records. Cobb Douglas production
2 east square method (OLS) was used for the analysis. E-view software version 10.0 was used for

n the analysis, the result shows that Cargo throughput was used as a dependent variable and has
ith the explanatory variables (ship traffic, berth occupancy, turnaround time, and
lue of 85.89% for Apapa port and 98.79% for Tincan Island port. The test of the
icant statistical relationship between the dependent and independent variables at a
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1. INTRODUCTION

Maritime has been a major driver of the economy of any developed nation because transport is an
integral part of a booming economy of any nation. The seaport is liable for the socio-cconomic
development of nations worldwide. The seaport is the lifeline of maritime activities. Thus the
downfall of the seaport system would mean the breakdown of the maritime industry. The expansion
and development of Nigeria’s seaports represent a crucial factor in the development of the nation.
Over 70% of businesses in Nigeria are situated close to the ports. The Lagos area constitutes about
40% of the businesses (Ogunsanya, 2008).

From the pre-independence era to date, the country’s maritime transport scctor industry is faced
with the domination of transcontinental ships and shippers from the industrialized market economies
of the US, Western Europe, Asia, and Dubai. To regulate this, succeeding developments brought
about the opening of Apapa port, Tincan Island port, Port Harcourt ports, and Calabar port, leading
to the establishment of the Nigerian Ports Authority by the establishment of Ports Act 1954 to load
and release as well as preserve and grow the seaports.(Njoku, 2009). International maritime transport
has drastically changed in the last decade and also maritime transport is growing al a high rate. Today
in any perspective and in any nation, it is very important to note that scaport offers eflfective,
sufficient, and viable services. If they fail to do so, shippers will find them too expensive or too time-
consuming and will go elsewhere for their shipping services. Therefore, if ports do not offer cost-
efficient aids, the cost of cargo importation will increase for consumers and exports will not be
economical in the international markets, national revenue will deteriorate, and conjointly the living
standard of all citizens will increase,

Being an interface between land and maritime transport, the port is extremely vital to the Nigerian
economy as nearly all her imports and exports are moved through the seaports. The ports’ significance
is confirmed by the fact that just about 90.0% of Nigerian imports and exports are sea-borne. Aside
from being the main gateways to the nation, the seaports play an essential role in the nation’s
| cconomy. Nigerian ports symbolize the second largest supply of revenue generation after
| hydrocarbon products (NPA, 2015). Thus, Nigeria’s seaports’ growth and development represent a
vital element of the country’s overall development. Efforts to enhance port performance nced a co-
operative action by both the public and private sectors. Most required is private scctor involvement
to guarantee development in the quality of services offered. The private sector ought to take the lead
where there are adequate infrastructure and appropriate regulative setting.

" The Nigerian ports perceived a fast transformation due to its reform; the Nigerian seaports werc a
concession to the port operators known as concessionaires. Before the advent of port concession

(1956-2005), the Nigerian scaport system suffered from a diversity of problems including the

following: The turnaround time for vessels was usually too time-consuming and usually measured in

Bl weeks, months, subject to the freight being cleared; Cargo handling facilitics and cquipment owned
by the Nigerian Port Authority were insufficient and lacked maintenance that results in shipping firms
contracting these machines from private sectors after having paid Nigerian Port Authority (NPA),
 Dwell time for merchandise in ports was extended. As a result of the compounded issues in the
eaports, the costs of the imported product were high, and exports cannol compete in the
market thus resulting in a downward trend in our balance of trade and a [urther sharp

e transport has been facing low operational performance, which has
uctivity of the seaports’ performance. As a result of globalization,
ictor in improving the country’s economy. Within the transport
role in the utilization of any economy of the nation. Nigerian
iency and productivity by guaranteeing that
ive basis. The Apapa port and Tin can port,
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}vluch are strategically situated at Lagos, operates largely under poor equipment and obsolete
.mﬁ'a.structure, which is one of the issues upsetting the seaport’s performance, productivity, and
efficiency. Bgt the concession that was carried out between the years 2005-2006 brought about more
developfnen.t In the Nigerian seaports in terms of equipment and cargo handling infrastructures by the
concessmn.zures. Tom (2009) believes that Nigeria ought to be warmed concerning the recappearance
of congestion in its port. According to him, regardless of the assorted waivers approved by the
government, the dwell time of delivery within the port is gradually jerking up against anticipated
time. He expressed the manual dispersing method as one of the main fcatures accountable for the
reappearance of the imminent congestion. :

Congestion is another major factor hindering the Apapa and Tincan Island port performance as it
affects the rate of discharge and loading of the consignment at the port. Poor road condition of the
major road leading to Apapa and Tincan Island ports is another major factor that alfects the scaports’
operational performance. This problem causes delays in cargo deliveries and arrivals ol shippers,
clearing and forwarding agents, port authority staff, and other maritime stakeholders to carry out their
operations at the port. Other major issues facing the Apapa and Tincan Island port are low revenue,
low patronage of vessels due to the poor road network, and traffic congestion on the Apapa road, this
determines if port turnaround time will be low or high. One of the primary measures of vessel
performance is the turnaround time when the furnaround time for ships is too long, it will lead to
congestion in the port which will discourage other vessels from calling in. Turnaround time is usually
assessed in weeks, months, subject to the freight which is being burdened or cleared.

The study aims to carry out a comparative analysis of Apapa and Tin Can Island port’s scaport
performance in Lagos. The objectives of this study are to assess the seaport operational performance
in the study area, to identify various operational performance indicators in the seaports, to examine
the cargo throughput, ship traffic, berth occupancy, turnaround time, and the number of employees
of the ports, to assess the seaport performance at Apapa port, to assess the seaport performance at Tin
Can port and to compare the port operational performance of Apapa seaport and Tin can island port.

1.1 Study Area

1.1.1 Apapa Port Complex

This study is focused on the Lagos Port Complex. The Lagos port complex consists of Apapa port
and container terminal now called the APM terminal. The Apapa port complex occupies about 120
hectares of land with a conventional berth that service all kinds of cargoes. The port has about 24
berths for handling both dry cargo, container cargo. The Apapa port complex total quay length is
about one kilometre with an average draught of 11.5m at the berth, with a total of 13 transit sheds and
a space of 78,869 square meters with 8 warchouses and a space of 58,042 squarc meters. During port
reforms in 2004-2006, the port terminal was concession into four terminal operators; they are Apapa
Bulk Terminal Ltd (ABTL), A.P Moller Terminal (APMT), ENL Terminal, and GDNI., Terminal.
Apapa port complex. This port happens to be the seaport hub in Nigeria because most transhipment
of general cargo and container cargo is being transported to other ports and hinterlands through the
port. It also serves as a major port for some other West African countries like Niger and some other
c West African region. '
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due to high economic activities that occurred after the Nigeria Civil War. The high traffic of cargo

throughput through import and export that result in high port congestion led to the expansion of the
port by cqnstructing Tin Can Island port to cushion the effect of the port congestion and thercby
decongesting Apapa port complex. Tin Can Island port has the capacity to handle 10-16 vessels at a
time, and the port itself occupies 73 hectares of land. After the 2006 concession, Roro Port was
merged with Tin Can Island Port, and these ports were privatized through port concession to a private
operator, such as Port and Terminal Multi-service Ltd (PTML). They took over the port and make it
the next busiest port after Apapa Port Complex in Nigeria.

Figure 1.1 map of Nigeria showing all the ports in Nigeria
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2. LITERATURE REVIEW
X | ‘I H ] I ‘ i
4 J|_ . ) 1 | - . . ;
2 it According to Tongzon (2009), Performance conveys an efficiency element on how satisfactory the

.xhausted are utilized and, in this regard, seaports, and terminals remodel inputs in a

tputs. Bichou (2004) industrialized a logistics and supply chain methodology to
erformance. The outline they employed is often useful for port efficiency by

" is on actions that produce the most value-added worth in logistics and
. Ha (2017) initiated-a hybrid multi-stakeholder context for the modeling
| bargains as an analytical tool for performance
consider the various seaport investors to calculate
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Applymg the Cobb Douglas production model, Sun (2006) estimated the elficiency of the
Contmnm: port production. Annual panel information from 1997 to 2005 was collccted for cach of the
83 container terminal operators. Their inputs were the handling capability between the ship and also
the quay, the handling capability between the quay and the yard, the number of berths, the length of
quay lines, the terminal area, the storage capability of the port, and also the refers points whereas the
P"OEhICt throughput was the output. Hanaa (2016) applied the standard data envelopment Analysis
(DEA) of 9 seaports in Saudi Arabian. They used 2 output and 3 inputs to measure port performance
for the year 2014, the author concluded that Jazan port is considered inefficient and most of the ports
also are inefficient.

Somuyiwa (2015) studied the link between freight handling equipment and scaport productivity
Apapa seaport and Tin can Island seaport, Lagos. The research employed 50 plant operatives as
sampled size based on casy random sampling procedure, during which questions like how storing
facility of Apapa and Tin can seaport can be analyzed and the connection between cquipment and
productivity within the seaport. This information was afterwards analyzed through regression analysis
and Pearson Product Moment Correlation Co-efficient. The study disclosed that port productivity
clements were insufficient, unserviceable, and outdated, storing facilitics was 1nsu (ficient and
incapable of catering for freight’s present capacity in the pre-reform era. Whereas in the posi-reform
era additional freight handling equipment has been acquired, storage capacity has been magnified,
modern freight handling equipment with elevated elevate capability has been acquired.

at

Joseph (2014) administrated a study of Nigeria Port Authority (NPA) Calabar. It determined the
impact of automation of port operations on the extent of performance within the port. The
exploration/research design (cross-sectional) and descriptive (in-depth-interview) research design
were adopted for the study. Comtois (2007) examined port rivalry among Shanghai and Ningbo,
which share an equivalent 14 hinterlands. They recognized that low value, quality of services,
essential government strategies on local expansion, natural capabilities, sensible inland transportation
infrastructure, and logistics structures, growing freight reserves, and prominent liners such as Maersk
and K-Line added to ports’ effectiveness. Seaport abilities and performance differ throughout the
world. Singapore seaports arc pleased with their port efficiency. for inslance, Singapore’s ship
turnaround time is less than 10 hours; Singapore has an clevated level of productivity per wharl meter;
and consequently, the sum of yearly trades is 8 million (Tongzon, 2007)

Cullinane (2003) used cross-sectional and panel data versions. They applied the SFA with Cobb-
Douglas cost function to access the privatization accomplishment of 5 Korean and United Kingdom
container terminals. For inputs, they took the managerial service, the cmployees’ salarics, and the
capital cost of terminal operations, the net book value of mobile and freight, and handling cquipment.
For outputs, they took the turnover resulting from the supply of container terminal [acilitics, however,
excluded property trades. Tongzon & Heng (2005) employed the Cobb Douglas production to gaug25
container terminals’ efficiency levels and study the link between seaport efl ficiency and seaport
specia'l characteristics. They concluded that the non-public sector participation within the port
industry will develop the port operation officiency, which can successively raise port competitiveness.
By exploiting the T ranslog cost function, Barros (2005) inspected the degrec of the practical
modification and technical efficiency in the Portuguese port for the 1999-2000 period. His results
showed a mean score of the inefficiency of 39.6%, signifying an excessive level ol waste in the
management of seaports. The inputs include the price of labour and capital while the outputs included

(he number of ships and total freight.

Using the cross-sectional data for 2002, Trujillo (2007) conjointly employed the Cobb Douglas
production function to analyze the technical efficiency of 22 European ports and estimate their
legislation. They concluded that their analysis couldn’t justify the factors that verify the extent of port

efficiency.
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Moreso, Wanke, Nwaogbe & Chen (2016) studied efficiency in Nigerian ports, handling imprecise
data with a two-stage fuzzy approach. The study focused on assessing six major Nigerian ports’
efficiency from 2007 to 2013 by applying a two-stage fuzzy-based methodology adequate to handle
imprecise data. Fuzzy data envelopment analysis models for traditional assumptions concerning scale
returns are employed to assess Nigerian ports’ productivity over time. In the second stage, fuzzy
regressions based on different rule-based systems are used to predict the relationship ol a scl of
contextual variables on port efficiency. These contextual variables are related (o different aspects of
port service level, berth utilization, accessibility, cargo type, and operator type. The results reveal the
impact of operator and cargo type on efficiency levels. Policy implications for Nigerian ports arc
derived.

[nfrastructure financing and Management, the impact of concession on the operations and
performance of Nigerian seaports, was studied by Omoke, Diugwu, Nwaogbe, Ibe, & Ekpe (2015).
The study examined the effect of privatization on Nigerian seaports’ performance, using pre- and
post-privatization data. A Mann-Whitney Wilcoxon (MWW) test was applied to data (secondary) on
two major indices of port operation (average berth occupancy and average turnaround time). The
result of the analysis showed that on average, the berth occupancy and turnaround time improved
from 51.35% to 72.47% and 8.18 days to 4.83 days, respectively. It was also found that at a 0.05
level of significance, the concession of Nigerian ports has significantly improved average berth
occupancy and average rurnaround time of the vessels calling at Nigerian ports. The study emphasizes
the need to provide an enabling environment through the formulation and implementation ol elfective
policies to ensure the optimal performance of the concession model.

Omoke, Diugwu, Nwaogbe, Mohammed, & Wokili (2017) studied on competilivencss analysis of
selected seaports in the West African coast region using Analytical Hierarchical Process (AHP). The
study analyzed the competitivegess of selected ports ‘1 the West Afiica Coast region concerning
vessel traffic, cargo throughput, and container tra ffic. The result reveals the percentage competition
of cach port during the study, it shows that Apapa port with (26.36%), is the most competitive port
among the selected ports. Itis 1.21 times more competitive than Tema port (21.41%), 1.48 times more
competitive than the Tin-Can Island port (17.85%), 2.05 times better more competitive than Cotonou
port (12.86%), 2.10 times betler than Lome port (12.56%) and 2.94 times morc competitive than
Takoradi port (8.96%). The order of overall port competitiveness is Takoradi < Lome < Cotonou <

Tin-Can < Tema < Apapa.,

Omoke, Aturu, Nwaogbe, Ajiboye, & Diugwu (2017) studied the impact of port opcrations on the
Nigerian economy, focusing on Apapa port. The specific objectives were L0 determine the impact of
the gross registered tonnage of vessels on Nigerian gross domestic product, ascertain the influence of
cargo throughput on Nigerian gross domestic product, and determine whether ship traflic signilicantly
influences Nigerian gross domestic product. Data sourced from Nigeria Ports Authority’s operational
bulletin were analyzed using the multiple regression model. It was found thal the gross registered
tonnage of the vessel is significantly contributing to the Nigerian gross domestic product (GDP) at a
0.05 significant level, and that cargo throughput and vessel traffic have a positive impact on the
cconomy but are not significantly influencing the Nigerian gross domestic product at 0.05 significant
level. The paper recommends that vessel gross registered (onnage should be used as the basis for
asscssing port dues since it bears positive significance on the Nigerian cconomy.

Finally, from the literature reviews, the study will utilize Cobb Douglas Production Function and
Ordinary Least Square method to compare the result of the operational performance of the two major
scaports in Lagos, Nigeria. Several works of literature have used Cobb Douglas or other methods to
study Nigeria seaports performance, but this study will make use of the two methods to derive the
best operational performance or efficiency of the two ports to compare their results and make policy
implications for the stakeholders and the government to employ a good decision making in the ports.

(C:HC AR D)D)
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3 MATERIALS AND METHOD

From the study, the data employed for this research is secondary data. Secondary data were obtained
from bulletins of the annual report of Apapa Port and Tincan Island ports and Nigeria Ports Authorily
(NPA.\) book of abstract which contains operational records of the seaport and its activities. The data
gcqulrgd provides details regarding activities of seaport operations which can facilitate the researcher
in achieving the objectives of the study. Data obtained are berth occupancy, cargo throughput, ship
!urnaround time, ship traffic, and the number of employees. During this study, Apapa port and Tincan
island port terminals data were sourced for a period of fifteen years from 2003 to 2017 period.

3.1 Method of Data Analysis

Data collected were analyzed using the appropriate statistical tool. During the study’s empirical
analysis, the ordinary least square (OLS) method and the Cobb Douglas production function were
used for the analysis. E-view software version 10 was used in running the analysis. The model trics
to find the correlation between cargo throughput and Ship traffic, Berth occupancy, ‘Turnaround time,
and the number of employees. The model estimate simplified port operational performance and its
production function in the study area looking at the output and the inputs ol the two ports and

comparing them.

3.1.1 Model Formulation

3.1.1.1 Production Function Model

The production function model used for the analysis as follows:
Gi(se|Ts) = bs¢ 'l'tﬂ (eqn.3.1)

where:
C = Total production (Cargo throughput representing all the cargo shipped in a ycar).
s,= Ship traffic.
T,= Turn around time
a and B are the output elasticity of ship traffic and ship turnaround time, respectively.

b = Total factor productivity.

(eqn.3.2)
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3.1.1.2 Cobb Douglas Production Model

j 'i he dCobb-—Dougl.as production function is a specific practical method of the production model,
l‘hoa.ly IISCQI to illustrate the technical association concerning two or more. inpuls (specifically
physical capital and labour) and the number of output created by those inputs.

{\displaystyle Y=AL"{\beta }K*{\alpha }}

where:

Y= overall production (the actual worth of all cargoes manufactured in a year or 365.25 days)

L = labour input (the total number of person-hours worked in a year or 365.25 days)

K =capital input (a gauge of all apparatus, gear, and structures; the value of capital input divided

by the price of capital)

/A = Total factor productivity

a and f are the output elasticities of capital and labour, correspondingly. These values are
constants determined by available technology.

IFurther, I Hokpior B = 1, the production function has constant returns to scale. if I. and K arc cach
improved by 20%, then P rises by 20%. However, ifisteia + p < 1, returns to scale arc declining, and if

at+p>1,

3.2 Ilypothesis

Hy: There is a significant relationship between cargo throughput, ship traffic, berth occupancy,

turnaround time, and number of employees for Apapa port
Hy: There is a significant relationship between cargo throughput, ship traffic, berth occupancy,

twrnaround time and number of employees for Tin Can Island port

4 RESULT AND DISCUSSION

o This section emphasizes the exhibition, discussion, and estimation of the operational performance [or
L the study. It examines the Apapa seaport’s performance using some parameters such as Cargo
] throughput as the output, Ship Traffic, Berth Occupancy, Ship Turn round time arc uscd as the inputs.
Figures below show various growth of the Apapa Port and Tincan Island Ports outpul and input

characteristics and yearly growth.
Figure 4.1 shows the Cargo throughput level for the two major ports in Nigeria, Apapa, and Tin
yort for 15 years from 2003-2017 at Lagos Nigeria. Figure 4.2 shows the ship traffic
rt Apapa port and Tin Can Island seaport for 15 years from 2003-2017 at Lagos
hows the berth occupancy for the two major port Apapa port and Tin Can Island
om 2003-2017 at Lagos Nigeria. Figure 4.4 shows the turnaround time for the
d Tin Can Island seaport for 15 years from 2003-2017 at Lagos Nigeria.
of employees for the two major port Apapa and Tin Can Island port [or
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/ Figure 4.5: Number of employees of Apapa and Tin Can Island Port
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- 4.1 Analysis of Sea Port Performance of Apapa Port
Table 4.2: Result of the model for Apapa Sea Port Performance
Variable CoelTicient Std. Error t-Statistic Prob.
C , 13597969 4591538. 2.961528 0.0143
SHIP_TRAFFIC 3953.635 3315.805 1.192361 0.2606
BERTH_OCCUPANCY _ 79896.71 S1511.79 1.551037 0. 1519
TURN_AROUND_TIME -199334.0 176881.6 -1.126935 0.2801
NO_OF_EMPLOYEES -1993.936 685.3111 -2.909535 0.0156
4 R-squared 0.858870 Mean dependent var 18762883
Adjusted R-squared 0.802418 S.D. dependent var 3145210.
S.E. of regression 1398053. Akaike info criterion 31.40026
Sum squared resid 1.95E+13 .. Schwarz criterion 31.63628
Log-likelihood -230.5020 Hannan-Quinn criteria. SE30TTS
F-statistic - 1521414 Durbin-Watson stat 2.010693
Prob(FF-statistic) 0.000296
Source: Authors
Capp = 13597969 + 3953.635 ST + 79896.71 BOY — 199334.0 TAT — 1993.936 NOE
where:
Carp= Cargo Throughput for Apapa port
ST = Ship Traflic

e - BOY = Berth Occupancy
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I'AT = Turnaround Time

NOE = Number of Employees

4.1.1 Significance of Estimate and overall Regression Model for Apapa Port.
s that

s 0.858870 for the model, this indicatc
and

ariables (cargo throughput)
d the number of cmployces)

[he coefficient of determination (R?) for Apapa port i
there is a very positive linear relationship between the dependent v
explanatory variables (ship traffic, berth occupancy, turnaround time, an :
and that the explanatory variable accounted for 85.89% of the variations in the cargo throughput n
Nigeria from 2003 to 2017, While the remaining 14.11% variation in the real cargo throughput for
Apapa port is explained by other exogenous variables that are excluded in the models (.crro.r tcrm).
This implies that the coefficients are high as 86% for Apapa. The coefficient of determination (R“)
measures the proportion of the variation in- the dependent variable that 1is explained by the
combination of the independent variables in the regression model (Salvatore & Reagle, 2002).

‘The Durbin-Watson statistic was used to detect the presence of autocorrelation (a 1‘clation.sh|‘p
between values separated from each other by a given time lag) from a regression analysis that 1s, 1t
tests the independence of error in the least square regression. As a rule of thumb, if D-W is less than
2.0, there is an indication that the successive error terms are on average, close in value to one another
and positively correlation, it therefore, means that there 18 a presence of autocorrelation and il greater
than 2.0, there is no autocorrelation. The Durbin- Watson statistics for the Apapa port is 2.0 which

shows that there is a presence of autocorrelation because it is not greater than 2.

cre carried out to ascertain the

The standard error and mean of the dependent variable test w
andard error of

correctness, statistical significance, and reliability o f the parameters estimated. The st
estimate for Apapa port is computed to be 4591538, which is small compared to the mean of the

dependent variable cargo throughput which is 18762883. This indicates that there is a statistical
significance between ship traffic, berth occupancy, turnaround time, number o [employees, and cargo

throughput for Apapa Port.
4.2 Analysis of Sca Port Performance of Ap:ﬁ)u Port

Table 4.3 Output Model Summary Result Tin Can Island Sca Port

Variable CoefTicient Std. Error t-Statistic Prob.

€ 5772904. 2647245. 2.180721 0.0542
SHIP_TRAFFIC 8519.958 1229.961 6.927016 0.0000
BERTH_OCCUPANCY_  -23568.32 16933.82 -1.391790 0.1942
TURN_AROUND_TIME  36097.77 181701.3 0.198665 0.8465
NO_OF_EMPLOYEES -3974.048 1521.220 -2.612408 0.0259
R-squared 0.987865 Mean dependent var 12279674
Adjusted R-squared 0.983011 S.D. dependent var 4820532.
S.E. of regression 628324.4 Akaike info criterion 29.80070
Sum squared resid 3.95E+12 Schwarz criterion 30.03672
Log-likelihood -218.5053 Hannan-Quinn criteria. 29.79819
F-statistic 203.5108 -~ Durbin-Watson stat 2.025168
Prob(F-statistic) 0.000000
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CTC = 5772904‘ ¥
+ 8519.958 ST — 23568, 32 BOY + 36097.770 TAT — 3974.048 NOE

where:

Cre = Cargo Throughput for Tin Can port
ST = Ship Traffic

BOY = Berth Occupancy

TAT = Turnaround Time

NOE = Number of Employees
Crc (CARGO

' From the regression equation above, the value of the constant terms
fl'IROUGI-IPU'I") is 5772904, This signifies that if the explanatory variables are held constant, the
Cc is 5772904. Thus this is the autonomous value of the CARGO THROUGHPU'T.

4.2.1 Significance of Estimate and overall Regression Model for Tin Can Island Port.

) can port is 0.987865 for the model, th
ent variables (cargo (hroughput)

and the number of

The coefficient of determination (R?) for Tit is indicates that
(here is a very strong positive linear relationship between the depend
and explanatory variables (ship traffic, berth occupancy, turnaround time,
employees) and that the explanatory variable accounted for 98.79% of the variations in the cargo
throughput in Nigeria from 2003 to 2017, While the remaining 1.21% variation in the real cargo
throughput for Tin Can port is explained by other exogenous variables that are excluded in the models
(error term), This implies that the coefficients are high as 99% for Tin Can island port. ‘This indicates
that the Tin can island port has a stronger relationship between the dependent variable and the
exploratory variables. The coefficient of determination (R%) measures the proportion of the variation
in the dependent variable that is explained by the combination of the independent variables in the
Salvatore & Reagle, 2002). The Durbin- Watson statistics for Tin can port is
r Cargo throughput for Tin can port is 2647245, which 1s _
hput which Is 12279674. This \
nd time, |

regression model (
2.025168. The standard error of estimate 0
small compared to the mean of the dependent variable cargo throug
indicates that there is statistical significance between ship traffic, berth occupancy, turnarou

qumber of employees, and cargo throughput for Tin can [sland Port.

4.3 Test for Ilypothesis One

cant relationship between cargo throughput and Ship traffic, berth

ber of employees for Apapa seaport.
pa seaport is 0.000296. Since the P-value
a statistically significant relationship

H,: There is a statistically signifi
occupancy, turnaround time, num

e Prob (F-statistic) value, the P-value for the Apa

for Apapa seaport is less than 0.05, this indicates that there 18
between the dependent variable Cargo throughput and the explanatory variables (ship traffic, berth
occupancy, turnaround time, and the number of employees). This implies that the more the input
parameters are working effectively the more the operational performance increases, thereby having
an optimal operational output. (Pius, Nwaogbe, Akorele and Masuki, 2017 & Nwaogbe ct.al. 2016).

Using th
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4.4 Test for Iypothesis Two

H) = There is a signifi Ny
turn S:a significant _e[a”O”Sh ip between cargo throughput and Ship traffic, berth occupancy,
around time, number of employees for Tin Can port. ‘

] l'J:s.mg the Prob (F-statistic) value, the P-value for Tin Can seaport is 0.000000. Since the P-value
tor Tin Can port is less than 0.05, this indicates a significant relationship between (he dependent
v‘arlable Cargo throughput and the explanatory variables (ship traffic, berth occupancy, turnaround
time, and the number of employees). This implies that the higher the parameter operations in terms
of the ship's turnaround time, employee operational services, berth occupancy, the higher cargo
throughput, thereby increasing seaport to operational performance (Nwaogbe et al., 2019 & Nwaogbe
et al. 2016). Wanke et al. (2016) state that airports' operational performance is the measurement of
110\.7\! productivity and efficiency of the airport are rated based on the input and output variable
estimation.

4.5 Comparison of Apapa Sea Port and Tin Can Island Port Operational Performance

Table 4.4 shows the summary of descriptive statistics for the sample of the two seaports Apapa and

Tin can and the variables used for the Ordinary least square model (OLS) analysis. The additional
seven contextual and business-related variables were collected to explain differences in Apapa and
Tin's efficiency levels can island seaport. The contextual variables are based on cargo throughput,
berth occupancy, ship traffic, number of employees, and ship turnaround time. Thosc variables
descriptive statistics are presented in Table 4.4 and are related to the scaport's efficiency and
performance. The descriptive analysis of the two major ports Apapa and Tin Can Island Porl using
various port performance indicators such as Cargo Throughput, Ship Traffic, Berth Occupancy,
number of employees, and Turnaround time shows the standard deviation, skewness, kurtosis, and

Jarque Bera values.

4.6 Discussion

Table 4.2 shows the exponents of the explanatory variables that become the coellicicnts; this,
therefore, qualifies the coefficients of the explanatory variables (independent variables) as a measure
of the degree of responsiveness (elasticity) of the dependent variable to the change in the explanatory
variables. The coefficients of each explanatory variable (ship traffic, berth occupancy, turnaround
time, and the number of employees) are the elasticity response of the dependent variables (CARGO
THROUGHPUT) concerning relative explanatory variables. The regression equation above shows
that the value of the constant terms Capp (CARGO THROUGHPUT) is 13597969. This signifies that
if the explanatory variables are held constant, the Capp is 13597969. Thus this is the autonomous
value of the CARGO THROUGHPUT.

In the context of the computed elasticity (i.e. coefficient of the explanatory variables), the result
suggested that a unit change in output ST will causc a 3953.635 unit rise in Capp, This means that
there is low output for Apapa seaport and for this to develop, more output {rom this scctor will
enhance the performance. A unit change in BOY will cause a 79896.7 lunit change in Capp. This
means that the performance of Tin Can Island is low compared to Apapa port and for this to develop,
an increase in berth capacity will be mobilized and this will eventually affect the cargo throughput
positively. A unit change in TAT will result in a -199334.0 unit change in Capp. This mcans that the
turnaround time of Apapa seaport is lower as compared to that of Tin Can Island. A unit change in
NOE will resul_l in 1993-936 change in Capp. This means that a unit change number of employees for
Apapa seaport is more significant as compared to that of Tin Can Island.
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I'he F statistics are used to ascertain the overall significance of the model. This decision is made
based on comparing the calculated F statistics (Focal) and the tabulated F (I'tab). Since FFcal > I'tab
’(15..21.414> 6.06 and 3.48) at both 1% and 5% level of significance, table 4.2 shows a positive
statistically significant relationship between, ship traffic, berth occupancy, turnaround time, number
of employees, and cargo throughput.

Furthermore, table 4.3 shows the context of the computed elasticity (i.e. coefficient of the
f:xplanatory variables). The result suggested that a unit change in ST will cause an 8519.958 unit rise
in Crc. This means that there is low output for Apapa seaport compared to Tin can port and for this
l‘o'develop, more output from this sector will enhance the performance. A unit change in BOY also
will cause a -23568.32 unit change in Crc. This means that Tin Can {sland's performance is low
compared to Apapa port and for this to develop, an increase in berth capacity will be mobilized, which
will eventually affect the cargo throughput positively. A unit change in TA'T will result in a 36097.77
unit change in Crc. This means that the turnaround time of Apapa seaport is lower as compared (o
that of Tin Can Island. A unit change in NOE will also result in a -3974.048 change in Cre. This
means that a unit change number of employees the number of employees for Apapa scaport is more

significant than that of T'in Can Island.
Il significance of the model. This decision is made

based on comparing the calculated I statistics (Fcal) and the tabulated I (Ftab). Since Fcal > [Ftab
(203.5108> 6.06 and 3.48) at both 1% and 5%-level of significance as shown in table 4.3, there is a
positive statistically significant relationship between, ship traffic, berth occupancy, turnaround time,

number of employees, and cargo throughput.

an Island port, from the output summary, the result shows
5 (99%), Adjusted R of 0.983011 (98%), and Prob (I-
Adjusted R of 0.802418 (80%) and

The F statistics were used to ascertain the overa

Comparing the Apapa port and Tin (&
that Tin can Island has R? square of 0.98736
statistics) of 0.00000 while Apapa port has R2 0f 0.85887 (86%),
a Prob (F-Statistics) of 0.000296. The result shows that Tin Can Island Port is more productive and
efficient than Apapa port in terms of port performance because it has I- statistics of 0.000000 while
Apapa port has F-statistics of 0.000296. This is due to the heavy traffic congestion that occurs at the
Apapa road that leads to the port, this also causes many delays for the articulated vehicles that come

to carry cargo from the port.

5 CONCLUSION

In conclusion, the study finding reveals that independent variables (ship traffic, berth occupancy,
turnaround time, and the number of the employee) have a significant relationship between the
dependent variable (cargo throughput). The Apapa port operational performance analysis
demonstrated a statistically significant relationship between the dependent variable Cargo throughput
and the explanatory variables (ship traffic, berth occupancy, turnaround time, and the number of
employees). Secondly, the Tin Can Island port operational performance analysis results show a
statistically significant relationship between the dependent variable Cargo throughput and the
explanatory variables (ship traffic, berth occupancy, turnaround time, and the number of employecs).
Moreso, comparing the two major ports, the result shows that Tin Can Island Port is more productive
in terms of performance than Apapa port, with Apapa port R? of 88% and Tin Can Island with R*
99%. Based on the study findings the recommendations were made that operational scrvice at Apapa
port is improved to mect port user’s demand. The government should work toward rebuilding the
access road to the Apapa port complex and as well develop an integrated multimodal transport system
to enhance port operation logistics services and transportation of cargoes to decongest the port. The
two major seaports (Apapa port and Tin Can Island port) should also develop and maintain customer-
oriented marketing strategies to improve affordability and repeat patronage at the port. Lastly, the
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.Govcrnmen.t should create industry-specific policy implications to encourage and support direct
investment in the maritime sector to help bring port users to comfort to the ports. Finally, there IS a
need to rebuild Apapa port road to have a free flow of traffic and reduce delays in the carriage of

goods from the seaports.
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