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This research involved an in-depth analysis of the maritime vessel design intricacies and operational ef-
ficiency of Cabotage vessels in Nigeria, which included general cargo vessels, tugboats, tanker vessels,
and service vessels. It examined specifically the vessel design speed, vessel transit speed, vessel transit
time, and vessel-specific fuel oil consumption. The research utilised data sources such as the vessels’
design and operational manuals, class reports, and survey certificates to enable a comprehensive inves-
tigation into the intricate relationship between Cabotage vessel design technicality and their operational
efficiency. The methodology employed in this study encompassed bivariate correlation analysis, with
a particular emphasis on the Spearman correlation analysis. This analytical approach was utilized to
scrutinize the data, and the significance level was set at 0.05 for the two-tailed tests. The outcomes of
this extensive research endeavour offer valuable insights into the connections between vessel design in-
tricacies and operational efficiency within the class of Cabotage vessels in Nigeria. The results showed
that the observed correlation did not reach statistical significance at the 0.05 level. As a result, the
findings of this research indicate that while relationships exist, they may not be substantial enough to
draw conclusive significance.

1. Introduction.

is likewise influenced by many factors such as crew training,
maintenance practices, and route planning (Huan, et al., 2024).

The maritime industry in the 21st century is experiencing
rapid growth, driven by continuous technological advancements
on a global scale (Gavalas, et al., 2022; Hlali and Wanis, 2020;
Anatoli, 2019). Those involved in vessel design, construction,
operation, and port management worldwide share a common
focus on ensuring optimal performance and safety (Jinfen, and
Angelo, 2023).

The design of maritime vessels involved for careful consid-
eration of technical aspects such as hull design, propulsion sys-
tems, and stability (Chen-Hsiu, 2024). This reflection to detail
gives intentions to improve vessel performance, fuel efficiency,
and environmental responsibility. Moreover, vessel efficiency
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The connection with the advanced technologies and the imple-
mentation of effective operational strategies, maritime compa-
nies can improve vessel efficiency and minimize the operational
costs (Lindstad et al., 2013).

Sea transportation plays an important role in facilitating in-
ternational business transactions on a large scale (Vladimir &
Stanislav, 2018). The need for sea transportation is closely re-
lated to growth in the economy and technology. According to
Wouisan et al. (2012), more than 90% of international commerce
depends on sea transport. Sea transport is connected to develop-
ments in the economy and technology. Maritime transportation,
facilitated through sea crafts, meets the requirement for en-
ergy, raw material, food, and consumer goods worldwide. Care-
ful designs of ships help increase efficiency by reducing fuel
cost, increasing freight capacity, improving safety, and lower-
ing costs for the purpose of generating higher profits (Veenstra
et al., 2006; Sinay, 2023).

Globalization has caused maritime shipping to increase much
more, and it made number of ships go up too. From 1970
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to 2005, there was a 70 percent growth in world’s merchant
ships. Using more ships meant that more fuel got burned and
this produced higher pollution in world (Veenstra et al., 2006;
UNCTAD, 2022). Ships make emissions when they are using
fuel, these include gases like carbon dioxide, sometimes a car-
bon monoxide, nitrogen oxides, methane, black carbon, sulfur
oxides and other small particulates (Taih-Cherng et al., 2014;
Roy et al., 2001). The ways that people design ships is why it is
so important for keeping environment good. Ship pollution cre-
ates problems with air quality and water. But if shipbuilders and
managers try to improve the design and how ships are driven,
they could help a lot to less pollution and make shipping con-
nect to a sustainability idea (Felicio et al., 2021).

Nevertheless, making vessel operations restored can bring
batter results, such as improve productivity and making things
work more efficient. It also brings down time ships are not
working, the costs of maintenance will be less, safety is stronger
and there is improvement in how the environment is treated
(Maloni et al., 2013). These kinds of upgrades can make ship-
ping companies more competitive, as well as making profits
higher. It also can help people who are working on the ships to
have a better lives.

The Cabotage Act that came in 2003 as a government rule
wants to protect the shipping market of the country. To do this,
coastal ship trading is given only to Nigerian ship owners, if
their vessels are built, registered, and managed by Nigerians
within Nigeria. Cabotage vessels are ships that move goods
or people from one Nigerian place to another in the country.
This encompasses various activities such as transporting goods
and passengers related to mineral and non-natural resource ex-
ploration, offshore and inland water transportation, as well as
other commercial marine operations in Nigerian waters, includ-
ing towage, pilotage, dredging, salvage, and bunkering (Ferdi-
nand and Henry, 2018). The application of a "Waiver Clause”
permits the use of foreign vessels and personnel in cases where
there is a lack of such resources within the country, subject to
the guidelines outlined in the Cabotage Act of 2003 (Ferdinand
and Henry, 2018).

The Act categorizes certain vessel types as Cabotage Ves-
sels, including passenger vessels, crew boats, fishing trawlers,
barges, tugs, offshore service vessels, anchor handling tugs and
supply vessels, floating petroleum storage, dredgers, and tankers,
as well as any other crafts or vessels involved in the transporta-
tion of persons, property, or substances, whether on, though, or
underwater (Edmund, 2018).

Seaport and container port efficiency acts like a key fac-
tor for judging performance in maritime transport and maritime
sector (Hlali, 2018; Hlali et al., 2023). Recently, one of the
highest directions in maritime transport is about trying to opti-
mize how technical vessels are designed so that they can work
more efficient in operations. Main goals mainly include ob-
taining economic scale for bigger container ships movement, to
help make transport that is greener as well as helping develop
blue economy things (Ana and Viorela, 2019). In addition, the
ship design characteristics such as size, handling necessities,
and compatibility with terminal infrastructure which impact on
operational efficiency and minimize vessel delays which is a

grave aspect for port efficiency (Nwoloziri et al., 2026). These
aims make industry look for newer ship design solutions for
dealing with various technical issues, such as hull construction,
propeller systems, keeping stability, safety measures or effect
on the environment (Jelena and Maja, 2021). Ultimately, it is
about maximizing ship working ability and while also lower
running costs and smaller environmental impact. To accom-
plish this imposes a inclusive considerate of both the vessel’s
technical basics and the operational demands of crew and stake-
holders. Ultimately, the objective is to create vessels that prior-
itize safety, reliability, and efficiency while effectively serving
the maritime industry and the environment.

Habitually, ships are considered with an importance on sere-
ne waters and a reliable design speed. Nevertheless, ships en-
counter the variations of speeds and sea conditions through their
operative lifecycles. Recognizing the profound connection be-
tween the environment and a ship’s conduct at sea, there is an
insistent need to design ships that conduct to energy-efficient,
to safety, and capable of transporting robust performance under
the sea conditions. Therefore, this study focuses on the exami-
nation of the technical intricacies of maritime vessel design and
operational efficiency, with a precise concentration on Cabo-
tage vessels in Nigeria. The purpose is to evaluate the impact
of vessel design technology on operational efficiency of Cabo-
tage vessels operating in Nigeria coastal waters to cut operat-
ing costs while mitigating environmental hazards following the
next Hypotheses,

H;= Vessel engine capacity and vessel design speed do not
exhibit a significant relationship.

H,= Vessel engine capacity and vessel transit speed do not
display a significant relationship.

H;=Vessel engine capacity and specific fuel oil consump-
tion do not demonstrate a significant relationship.

H4=Vessel engine capacity and vessel time of transit do not
indicate a significant relationship.

Hs=Vessel load factor and vessel design speed do not reveal
a significant relationship.

He=Vessel load factor and vessel transit speed do not man-
ifest a significant relationship.

H7=Vessel load factor and specific fuel oil consumption do
not establish a significant relationship.

Hg=Vessel load factor and vessel transit time do not estab-
lish a significant relationship.

Lately, ship demand has shot up and pushed global shipping
into overdrive. More ships on the water means more fuel burned
and higher emissions, which isn’t great for the environment. To
tackle this, ship designers and builders have turned to new tech-
nology, building bigger vessels that help companies save money
on bulk shipments. These ships aren’t just larger, it crafted to
run efficiently, crowd more speed out of less fuel, and make
maritime operations smoother overall (Harilaos and Christos,
2013; Yupeng and Li, 2017). Diesel engines are still the go-to
for most coastal vessels, especially for containers, tankers, and
service ships. It plays a central role in ships design and opera-
tion (Tien, 2020).

Vessel engine design and speed share a close relationship,
with ship speed having a substantial impact on both environ-
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mental and economic factors for vessel operators (Karl et al.,
2020). Ship speed effects a variety of environmental aspects

and economic attentions for operators, as defined by Karl (2020).

At the design level, larger container ships with reduced speed
are being constructed to minimize CO2 emissions per container.
In the shipping world, “slow steaming” — cutting down a ves-
sel’s speed to match fuel prices and market demands — has
become pretty standard (Meyer et al., 2012). So, knowing how
fast a ship moves, and what affects that speed, really matters.

Charting and navigation of ship prove that nautical miles
are essential, it based on the Earth’s circumference, serve as a
fundamental unit. The Modern ships employ GPS (Global Po-
sitioning System) for specific speed amount, including a trans-
mitter, receiver, and satellite system. GPS technology is ac-
curate method for measuring a vessel’s speed. Alternatively,
Doppler shift and correlation velocity log (CVL) are used to
measure speed (Dinesh, et al., 2015).

To design a vessel’s speed, various operational and design
factors must be considered. Among all consumables on a ship,
fuel is the costliest element. Owners seek to construct eco-
nomical ships with reduced fuel consumption to navigate the
challenges of today’s world marked by ongoing oil crises and
rising fuel prices. Thus, merchant ships are designed to be as
economically efficient as possible, depending on the cargo they
transport, the chosen route, and their draft (Liviu, (2015).

Fuel consumption is closely tied to the displacement of the
ship and its power, mainly determined by the vessel’s speed in
knots and the displacement, which represents the weight of wa-
ter displaced by the submerged portion of the vessel (Nicolas
and Dimitris, 2016). Increasing displacement (engine load fac-
tor) directly requires more power and consequently, more fuel.
Contrariwise, the repetition of the ship’s speed leads to rise in
fuel consumption. Ioannis and Nikitas (2015) recapitulated that
the outcome of increase speed on fuel consumption is signifi-
cantly higher than the effect of the increase of the displacement
or the payload.

The critical role of speed in a ship’s operation. However,
constraints are placed on increasing displacement due to tech-
nological limitations, draft restrictions in different areas and
routes like coastal waters. The increase in fuel consumption per
ton is relatively reasonable compared to the increase in fuel con-
sumption per knot of speed. For each ship, there exists an eco-
nomically favorable range of speed and displacement that pru-
dent ship owners should adhere to in order to achieve profitabil-
ity in the maritime industry, where freight and charter prices de-
pend on the supply and demand for ship tonnage, among other
factors.

The speed of a ship is influenced by several factors, in-
cluding vessel displacement, draft, wind force and direction,
sea weather conditions, hull and propeller condition, and more
(Nicolas and Dimitris, 2016). When a ship’s empty it rides
higher in the water. Less of the hull is underwater, so there’s
less drag holding it back. That lets the ship move faster and
use less engine power (Cheol-Min et al.). But once you start
loading it, everything shifts. The ship settles lower, more of the
hull gets submerged, and resistance increases. With the same
amount of engine power, a loaded ship just can’t go as fast (Ulio

et al., 2022).

Other factors, such as wind force magnitude and direction,
impact the load on the main engine, either increasing or de-
creasing the vessel’s speed for a given main engine RPM (Rev-
olution per minute); also, Hull and propeller fouling, on the
other hand, contribute to increased drag resistance on the hull,
reducing the ship’s speed for the same main engine load (Mal-
oni et al., 2013; MAN, 2012).

Containership fuel consumption is defined by the ship en-
gine size and its cruising speed, which displays an exponen-
tial relationship overhead fourteen knots (Alenxanderos et al.,
2017). For instance, a containership with a capacity of approx-
imately 8,000 TEU would consume approximately 225 tons of
bunker fuel per day when cruising at 24 knots. Reducing the
speed to 21 knots results in a 33% decrease in fuel consump-
tion, down to about 150 tons per day. While shipping lines
seek to minimize fuel consumption by adopting lower speeds,
this advantage must be balanced with longer transit times and
potentially deploying additional ships on pendulum services to
maintain the same port call frequency.

Alenxanderos et al., (2017) classified the main ship speed
into four categories. First category is the optimal cruising speed
for containerships with normal speed (20-25 knots), it consid-
ered for effective fuel consumption, typically around 24 knots.
The second category is the slow steaming (18-20 knots) is a
fuel-saving policy that outcomes in longer transit times, with
over 50% of global container shipping. The third category is
the extra slow steaming (15-18 knots) more diminishes speed
for minimal fuel consumption on explicit roads, and the low-
est cost speed (12-15 knots) is the lowest officially practicable
speed, but is not implemented due to undesirable service stages.

The practice of slow steaming appeared through the finan-
cial crisis during the period 2008-2009 once global trade de-
clined instantaneously with the entrance of novel capacity or-
dered during prior years (Theo and Athanasios, 2021). In re-
sponse, maritime shipping companies introduced slow steam-
ing and even extra slow steaming services on several of their
pendulum routes. This allowed them to incorporate additional
ships while maintaining a similar frequency of port calls. It
was initially expected that, with the resumption of growth and
increased traffic, maritime shipping companies would return to
their regular cruising speeds. However, shipping companies
sustained to implement slow steaming as a cost-cutting mea-
sure, frequently using environmental attentions to validate this
training. The slow steaming become now the innovative typical
that the industry participants must adapt.

Slow steaming necessitates adjustments to engines origi-
nally designed for a specific optimal speed of approximately
22-25 knots, causing them to operate at around 80% of their
full power capacity for that speed (Maloni et al., 2013). To im-
plement slow steaming, the main engine must undergo a “de-
rating” process, which involves adapting it to the new speed
and power level (around 70%). This entails modifying the tim-
ing of fuel injection, adjusting exhaust valves, and replacing
other mechanical components in the engine. The continued
practice of slow steaming has implications for maritime routes,
supply chain management, and the use of trans-shipment hubs.
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The influence of slow steaming differs dependent on the type
of trade involved, with low-value containerized goods, for ex-
ample waste products being less exaggerated compared to time-
sensitive retail trade.

As the ships move from the calm waters to the harsh ocean
environment, there is a significant variation in their efficiency,
especially because of the wind and waves. These factors re-
sult in increased resistance and reduced forward speeds in real
sea states, necessitating a revaluation of hydrodynamic perfor-
mance beyond traditional assessments of calm water resistance
(Maysam, et al., 2016). Studies by (Bolbot and Papanikolaou
(2016); Percy et al. (2020); Kim et al. (2021) have exam-
ined the optimization of hull shapes and sectional area curves to
minimize both wave-making resistance and added resistance in
waves. These efforts have positively directed to distinguished
reductions in resistance and enhancing ship performance.

Container and cruise ships, as well as roll-on/roll-off ves-
sels, yield more substantial benefits in terms of fuel and emis-
sions reduction compared to smaller, slower-moving vessels
such as bulkers, general cargo, and tanker ships (Sui, et al.,
2020). While these measures can increase transit times, they
generally fall within acceptable vessel arrival windows. To en-
courage ship operators to comply with reduced speed require-
ments, incentives can be established to offset any additional
transit time-related costs. Over time, the shipping industry has
established standards for ship sizes, capacity, fuel consump-
tion, and, of course, ship speed. Various types of ships adhere
to industry-average speeds, which may vary based on specific
owner requirements and operational needs.

Table 1: Ship Speed regulation.

1 Type of ships 2 Typical Average Speed
3 Mini bulkers 4 8 — 13 knots
5 Small bulkers 6 10 — 15 knots
7 Oil tankers 8 9 — 15 knots
9 Chemical tankers 10 12 -17 knots
11 Feeder container ships 12 13 — 20 knots
13 Container ships 14 14 - 20 knots
15  Bulk carriers 16 8- 14 knots
17 Car carriers 18 13 — 18 knots
19  Ro-Ro cargo ships 20 12— 16 knots
21  Gas carriers 22 9—15knots

Source: Authors.

2. Methodology.

The study employed a method of data collection based on
secondary sources. These secondary data were extracted from
ship documents, including vessel class records, operational man-
uals, daily logbooks, and monthly reports. As part of a pilot
study, the researcher visited ports, jetties, dockyards, and an-
chorages where many Cabotage vessels were stationed. Infor-
mation was obtained directly from ship operators, specifically
ship masters, chief mates, and chief engineers on board Cabo-
tage vessels operating in Nigerian waters.

For this study, Spearman Rank correlation analysis was cho-
sen. Spearman Rank correlation necessitates sorting the data

and assigning specific ranks to each value, with 1 being the
lowest rank. In the case of repeated data values, equal ranks are
assigned based on their average. Spearman’s rank correlation
assesses the strength and direction of the association between
two ranked variables. It measures the monotonicity of the con-
nection between two variables, which shows how efficiently a
monotonic function can capture their relationship. The formula
for Spearman’s rank coefficient as bellow:

L nYxy-YxYy "
Vo X =0 Iy - (Z»?)
_ 6yd;
P—l—m )

In the formula provided:

p represents the Spearman’s rank correlation coefficient.

”d_i” denotes the difference between the two ranks of each
observation.

”n” stands for the number of observations.

The Spearman Rank Correlation (p) is akin to the corre-
lation coefficient and can assume values between +1 and -1.
Here’s the interpretation:

A value of +1 signifies a perfect association of ranks.

A value of 0 indicates no association between ranks.

A value of -1 suggests a perfect negative association of ranks.

For this analysis, a two-tailed significance level of 0.005
was utilized.

The inspection of maritime vessel design intricacies and op-
erational efficiency holds great significance for numerous com-
pelling reasons. To initiate, maritime vessels stand as critical
properties for international trade and transport. An effective
vessel design holds the latent to restrain fuel consumption, in-
crease cargo capacity, and reinforce safety measures and reduce
cost for shipping companies. Also, the vessel operations opti-
mization led to efficiency and productivity.

3. Results and Discussion.

The study encompassed four categories of vessels involved
in Cabotage operations in Nigeria: general cargo vessels, tanker
vessels, tugboats, and supply/service vessels. Information was
gathered on various aspects, including main engine power (KW),
specific fuel oil consumption, vessel designed speed, vessel tran-
sit time, vessel load factor, and vessel transit time. These data
were tabulated in a tabular form (Table 4.1, 4.2, 4.3, and 4.4) in
the appendix pages.

Where:

ME.kW represents Main Engine Power in Kilowatts (kW);
SFOC is the Specific Fuel Oil Consumption (g/kW.h); VDS
represents Vessel Design Speed (Knots)/Service speed; VTS is
the Vessel Transit Speed (Knots); while LF represents the Load
Factor (%).

The analysis in Table 2 shows:

Main Engine Power (KW) vs. Vessel Design Speed:

Weak positive correlation (22.6%)

Not statistically significant (p-value > 0.005)
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Suggests no significant relationship between main engine
power and vessel design speed.

Main Engine Power (KW) vs. Vessel Transit Speed:

Weak positive correlation (27.3%)

Not statistically significant (p-value > 0.005)

Indicates no significant relationship between main engine
power and vessel transit speed.

Main Engine Power (KW) vs. Vessel Transit Time:

Weak positive correlation (22.9%)

Not statistically significant (p-value > 0.005)

Implies no significant relationship between main engine power

and vessel transit time.

Main Engine Power (KW) vs. Specific Fuel Oil Consump-
tion:

Strong negative correlation (52.7%)

Statistically significant (p-value < 0.05)

Suggests a significant relationship between main engine power

and specific fuel oil consumption.

Load Factor vs. Vessel Design Speed:

Strong negative correlation (64.7%)

Statistically significant (p-value < 0.05)

Indicates a significant relationship between load factor and
vessel design speed.

Load Factor vs. Vessel Transit Speed:

Strong positive correlation (56.0%)

Statistically significant (p-value < 0.05)

Implies a significant relationship between load factor and
vessel transit speed.

Load Factor vs. Vessel Transit Time:

Weak positive correlation (30.3%)

Not statistically significant (p-value > 0.05)

Suggests no significant relationship between load factor and
vessel transit time.

Load Factor vs. Specific Fuel Oil Consumption:

Weak negative correlation (16.2%)

Not statistically significant (p-value > 0.05)

Indicates no significant relationship between load factor and
specific fuel oil consumption.

Table 2: Spearman’s Correlations of Characteristics of Sur-
veyed General Cargo Vessels.

MEKW | LF | VDS VTS | TT | 5FOC

Correlation Coefficient 1 -01 | .22 .27 | .22 | -52°
MEKW | Sig. (2-tailed) 3 .95 .32 .23 .31 | 014
N 21 21 21 21 21 21

Correlation Coefficient | -.014 1. | -.64™ | 560" | .30 | -.16

LF | Sig. (2-tailed) 95 . | 002 | .o08 |.18| .48

N 21 21 21 21 21 21

*, Correlation is significant at the 0.05 level (2-tailed).
**_ Correlation is significant at the 0.01 level (2-tailed).
Source: Authors.

The analysis in Table 3 shows:

Main Engine Power (KW) vs. Vessel Design Speed:
Weak negative correlation (4.7%)

Not statistically significant (p-value > 0.05)

Suggests no significant relationship between main engine
power and vessel design speed.

Main Engine Power (KW) vs. Vessel Transit Speed:
Weak positive correlation (28.0%)
Not statistically significant (p-value > 0.05)

Indicates no significant relationship between main engine
power and vessel transit speed.

Main Engine Power (KW) vs. Vessel Transit Time:
Weak negative correlation (0.8%)
Not statistically significant (p-value > 0.05)

Implies no significant relationship between main engine power
and vessel transit time.

Main Engine Power (KW) vs. Specific Fuel Oil Consump-
tion:

Weak positive correlation (16.8%)
Not statistically significant (p-value > 0.05)

Suggests no significant relationship between main engine
power and specific fuel oil consumption.

Load Factor vs. Vessel Design Speed:
Weak negative correlation (30.8%)
Not statistically significant (p-value > 0.05)

Indicates no significant relationship between load factor and
vessel design speed.

Load Factor vs. Vessel Transit Speed:
Weak negative correlation (29.4%)
Not statistically significant (p-value > 0.05)

Implies no significant relationship between load factor and
vessel transit speed.

Load Factor vs. Vessel Transit Time:
Weak negative correlation (10.8%)
Not statistically significant (p-value > 0.05)

Suggests no significant relationship between load factor and
vessel transit time.

Load Factor vs. Specific Fuel Oil Consumption:
Weak negative correlation (-2.1%)
Not statistically significant (p-value > 0.05)

Indicates no significant relationship between load factor and
specific fuel oil consumption.



C.N. Nwoloziri et al. / Journal of Maritime Research Vol XXIII. No. I (2026) 305-312 310

Table 3: Spearman’s Correlations of Characteristics of Sur-
veyed Tanker Vessel.

MEKW | LF VD5 | VTS T SFOC

Correlation Coefficient | 1. -.057 | -.047 | .280 | -.008 | .168

MEKW | Sig. (2-tailed) 1 .813 | .845 | .231 | 973 | 478
N 20 20 20 20 20 20

Correlation Coefficient | -.057 | 1. -.308 | -.294 | -.108 | -.021

LF Sig. (2-tailed) .813 . .187 | .208 | .650 | 931
N 20 20 20 20 20 20

Source: Authors.

The analysis in Table 4 shows:

Main Engine Power (KW) vs. Vessel Design Speed:

Weak positive correlation (18.6%)

Not statistically significant (p-value > 0.05)

Suggests no significant relationship between main engine
power and vessel design speed.

Main Engine Power (KW) vs. Vessel Transit Speed:

Weak positive correlation (13.8%)

Not statistically significant (p-value > 0.05)

Indicates no significant relationship between main engine
power and vessel transit speed.

Main Engine Power (KW) vs. Vessel Transit Time:

Weak positive correlation (9.8%)

Not statistically significant (p-value > 0.05)

Implies no significant relationship between main engine power

and vessel transit time.

Main Engine Power (KW) vs. Specific Fuel Oil Consump-
tion:

Weak positive correlation (13.1%)

Not statistically significant (p-value > 0.05)

Suggests no significant relationship between main engine
power and specific fuel oil consumption.

Load Factor vs. Vessel Design Speed:

Negative correlation (41.9%)

Not statistically significant (p-value > 0.05)

Indicates no significant relationship between load factor and
vessel design speed.

Load Factor vs. Vessel Transit Speed (RPM):

Strong positive correlation (62.2%)

Statistically significant (p-value < 0.05)

Implies a significant relationship between load factor and
vessel transit speed (RPM).

Load Factor vs. Vessel Transit Time:

Weak positive correlation (7.5%)

Not statistically significant (p-value > 0.05)

Suggests no significant relationship between load factor and
vessel transit time.

Load Factor vs. Specific Fuel Oil Consumption:

Weak positive correlation (15.1%)

Not statistically significant (p-value > 0.05)

Indicates no significant relationship between load factor and
specific fuel oil consumption.

Table 4: Spearman’s Correlations of Characteristics of Sur-
veyed Tugboat.

MEKW | LF VDS | VTS T SFOC
MEKW | Correlation Coefficient | 1.0 -164 | .186 | .138 .098 | -.131
Sig. (2-tailed) : 489 | 431 | 562 | .682 | .581

N 20 20 20 20 20 20
LF Correlation Coefficient | -.164 1. -419 | 6227 | .075 | .151
Sig. (2-tailed) 489 . .066 | .003 .53 | .526

N 20 20 20 20 20 20

Source: Authors.

The analysis in Table 5 shows:

Main Engine Power (KW) vs. Vessel Design Speed:

Weak positive correlation (32.4%)

Not statistically significant (p-value > 0.05)

Suggests no significant relationship between main engine
power and vessel design speed.

Main Engine Power (KW) vs. Vessel Transit Speed:

Strong negative correlation (41.9%)

Not statistically significant (p-value > 0.05)

Indicates no significant relationship between main engine
power and vessel transit speed.

Main Engine Power (KW) vs. Vessel Transit Time:

Very weak positive correlation (24.9%)

Not statistically significant (p-value > 0.05)

Implies no significant relationship between main engine power

and vessel transit time.

Main Engine Power (KW) vs. Specific Fuel Oil Consump-
tion:

Strong positive correlation (52.6%)

Statistically significant (p-value < 0.05)

Suggests a significant relationship between main engine power

and specific fuel oil consumption.

Load Factor vs. Vessel Design Speed:

Strong negative correlation (87.4%)

Statistically significant (p-value < 0.05)

Indicates a significant relationship between load factor and
vessel design speed.

Load Factor vs. Vessel Transit Speed:

Weak positive correlation (38.0%)

Not statistically significant (p-value > 0.05)

Implies no significant relationship between load factor and
vessel transit speed.

Load Factor vs. Vessel Transit Time:

Very weak negative correlation (11.6%)

Not statistically significant (p-value > 0.05)

Suggests no significant relationship between load factor and
vessel transit time.

Load Factor vs. Specific Fuel Oil Consumption:



C.N. Nwoloziri et al. / Journal of Maritime Research Vol XXIII. No. I (2026) 305-312 311

Weak positive correlation (14.4%)

Not statistically significant (p-value > 0.05)

Indicates no significant relationship between load factor and
specific fuel oil consumption.

Table 5: Spearman’s Correlations of Characteristics of Sur-
veyed Supply Vessel.

MEKW | LF VDS VTS | TT SFOC

Correlation Coefficient | 1.000 | -.459° | .324 -.419 | .249 | -.5267
MEKW | Sig. (2-tailed) i .042 .163 .066 |.291 | .017
N 20 20 20 20 20 20

Correlation Coefficient | -.459" | 1.000 | -.874™" | .380 | -.116 | .144

LF Sig. (2-tailed) .042 ) .000 .099 | .626 | .544

N 20 20 20 20 20 20

*. Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).
Source: Authors.

Conclusions.

Maritime industry in Nigeria is experiencing rapid growth,
marked by the increasing registration of vessels for Cabotage
operations. This growth has caused in a considerable volume
of coastal shipping trade, mainly profiting indigenous ship own-
ers flying the Nigerian flag. Nigeria privileges a large sea for
maritime activities, accompanied by ports equipped and jetties
that enable vessel operations and cargo handling. The operation
of the cabotage continue within the ports and inland channels,
where they transport locally generated cargoes along the coastal
areas of the country, in agreement with the recognized policy.
There are approximately six major ports and numerous jetties
where these vessels operate, transporting cargo from its point
of origin to the intended destination.

This study investigated of the maritime vessel design tech-
nicality and operational efficiency of Cabotage vessels in Nige-
ria. The study detected numerous types of vessels operating un-
der the Cabotage Act, such as general cargo vessels, tugboats,
tanker vessels, and service vessels. The study evaluated the
relationships connecting the design technical aspects of these
vessels, such as the engine capacity and the load factor with
the design speed, vessel transit speed, vessel transit time, and
vessel-specific fuel oil consumption. The findings of the study
conclude that correlation exit between the variables but not sta-
tistically significant at 0.05 level. As a result, the findings of
this research indicate that while relationships exist, they may
not be substantial enough to draw conclusive significance.
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