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Abstract

The study developed strategies for reserving funds for adequate and sustainable compensation of injury and death costs affecting seafarers
in Nigeria. This study aims at quantifying the output losses resulting from occupational injury and death suffered by seafarers, as well as
calculating the coefficients of the average rate of change of injury and death costs between 2006 and 2019 in Nigeria. The study utilized
time series data from secondary sources. The Gross Output Method was used to assess the costs of occupational injury and death affecting
seafarers for which ship owners are liable to provide compensation. The rate of change analysis was employed to estimate the coefficients
of the average rate of change of injury and death costs. The results provided the basis for developing empirical relationships to ensure
the reservation of sufficient funds by underwriters to sustainably compensate injury and death costs affecting seafarers in the Nigerian

maritime industry.

Keywords: Compensation, Strategies, Injury cost, Death costs, Seafarers, Ship owners, Liability

1. Introduction

Maritime is an extremely demanding and risky industry.
Illnesses, injuries, and fatalities occurring while working at
sea are significantly higher compared to other occupational
groups [1,2]. The Maritime Labor Liability policy provides
insurance coverage and/or protection against illnesses,
injuries, and fatalities experienced by maritime workers
(seafarers) during their employment. Ship owners’ liability
with regards to compensating maritime workers/seafarers
in the event of occupational-related illnesses, injuries,
or death is derived from the provisions of the Maritime
Labour Convention (MLC), 2006, by the International
Labour Organization (ILO) [3]. Regulation 4.2 of the MLC
2006 establishes that the ship owners are responsible for
securing sufficient measures to guarantee that seafarers/
maritime workers are safeguarded from the financial
repercussions of occupational-related illnesses, injuries,
or death, occurring in association with their employment
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[3]. The stipulations of the MLC (2006) apply to seafarers
working on a vessel of a country that has ratified the MLC
2006, or where a vessel trades in a country that has ratified
the MLC 2006. Itapplies to all vessels engaged in commerecial
activities at sea, without extension to ships engaged in trade
in and navigating the inland waterways. Additionally, it may
not apply to vessels involved in fishing activities, warships,
and other categories of coastal vessels that local regulations
and laws specify. Regulation 4.2 section (b) explicitly states
that ship owners ought to provide financial security to
guarantee compensation in the instance of the death or
long-term disability of seafarers due to an occupational
injury, illness, or hazard, as established in national laws, the
seafarers’ employment agreement or collective agreement;
while Regulation 4.2.1, paragraph 1(b), specifies that the
ship owner should be subscribed to an insurance scheme
or fund to be able to meet maritime labor liability risks
and ensure adequate compensation of seafarers in cases of
death and injury arising from work-related accident [3].
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The convention stipulates the conditions under which a ship
owner may be exempt from liability. Nigeria ratified the MLC
2006 on June 18™, 2013, when the government deposited
the instrument of ratification with the International Labour
Office [2,3]. According to the ILO, Nigeria is the 37" ILO
Member State and the fifth state from the African region,
after Benin, Liberia, Morocco, and Togo, to have ratified the
MLC 2006 in 2013.

However, the Nigerian maritime industry is deeply
concerned about the seriousness and approaches to
enforcing the provisions of the MLC, 2006. Several reports
of seafarer abandonment by ship owners (employers)
following work-related injuries and deaths have been
received. To comply with the MLC, 2006, ship owners
purchase marine insurance policies to provide adequate
funds for compensating work-related illnesses, injuries, and
deaths of seafarers. Marine underwriting firms are required
to provide compensation for maritime labor liability risks
when they occur. The International Monetary Fund (IMF)
[4] has reported faults in the Nigerian insurance sector,
identifying the lack of financial solvency and capacity to
adequately compensate insured risks. The behavior of ship
owners abandoning local seafarers without compensation
in the event of occupational injury, illness, and death is
viewed as a consequence of the financial insolvency and
incapacity of marine underwriters and insurers to provide
adequate compensation in the event of an insured risk [4-6].

Studies referenced in [7,8] have identified the insolvency
problem faced by underwriters in the Nigerian marine
insurance industry. The issue stems from the arbitrary
allocation of 25% to 45% of generated premium income
to the technical reserve fund, as stipulated in the Nigeria
Insurance Act [8,9]. This has resulted in many insurers
becoming insolvent when compensating claims, particularly
those related to maritime labor liability in Nigeria.
Furthermore, the Nigerian marine insurance subsector is
currently underdeveloped in terms of the maritime labor/
employee liability insurance trade, as stated in [9-12].
Financial insolvency is another challenge that has limited
underwriters’ capacity to indemnify claims, thereby
influencing ship owners’ decisions to evade, limit, and/or
deny liability for injury, illness, and death costs affecting
seafarers. Ship owners outsource seafarers’ employment to
third-party contractors and crewing companies that differ
from their own. The MLC, 2006, exempts ship owners from
illness, injury, and death liabilities for employees who are not
direct employees of the ship owners, such as contract staff
[13]. One of the challenges faced by marine underwriters
in addressing these issues is the problem of the database,
which has made it impossible to develop empirically based
knowledge and models of relationships that can guide

underwriters in providing an adequate volume of funds
as a technical reserve for unexpired risks. Overcoming
the challenges of financial insolvency requires addressing
this problem and developing better risk assessment and
management models.

To formulate a maritime labor liability insurance regulation
that can address the challenges of financial insolvency in
compensating insured risks for both public and corporate
(private/individual firm) levels, a historical overview of
the burden of occupational injury and death affecting
seafarers in Nigeria must be examined to determine
the compensation needed. This analysis will provide
an understanding of the trend of occupational injury
and death burden affecting seafarers, along with the
associated costs that marine insurers must adequately
and sustainably provide compensation for annually. The
second step requires evaluating the average rate of change
of the cost of occupational injury and death associated
with seafarers. Since underwriters are responsible for
adequately compensating the economic cost, the amount
of annual loss/cost will influence the funds to be reserved
for risk compensation, which in turn affects the premium
that underwriters will be willing to charge for providing
coverage to affected employees/seafarers and their families
[14-17].

The average rate of change for both the cost of injury
burden and death will serve as the basis for establishing
an empirical model that enables insurers to reserve
adequate funds to address financial insolvency challenges
for sustainable compensation of insured maritime labor
liability costs in Nigeria. It is essential to note that despite
the loopholes and problems identified in the current marine
underwriting practices and the provision of compensation
funds for insured employee liability costs that ship owners
are responsible for in Nigeria, such as the insolvency of
underwriters in maintaining adequate compensation funds
for timely and sufficient compensation of injury and death
costs affecting seafarers, and the lack of a basis to ensure
adequate protection and compensation of maritime labor
liability risks in line with the provisions of the ILO’s MLC, the
available empirical literature has only focused on identifying
the inadequacies of the prevailing compensation regime in
the Nigerian marine insurance sector. There has been no
attempt to provide empirical knowledge-based approaches
to overcome these inadequacies. This study aims to achieve
the following objectives as a contribution to knowledge and
in response to the identified research questions.

2. Aim and Objectives of the Study

This study aims to establish empirical relationships
that ensure the adequate reserve of funds by marine
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underwriters for sustainable compensation of injury and
death costs affecting seafarers in Nigeria, for which ship
owners are liable.

The study has specific objectives, which are as follows:

(i) To assess the economic costs of occupational injuries
in the Nigerian maritime industry affecting seafarers, for
which ship owners bear responsibility.

(ii) To estimate the cost of work-related deaths in the
Nigerian maritime industry affecting seafarers.

(iii) To determine the coefficient of the average rate of
change of the economic cost of occupational injuries in the
Nigerian maritime industry affecting seafarers.

(iv) To estimate the coefficient of the average rate of change
of the cost of work-related deaths affecting seafarers in the
Nigerian maritime industry.

(v) To develop empirical conditions of relationships for
the reservation of funds for adequate and sustainable
compensation of maritime labor liability risks in Nigeria.

2.1. Research Questions

Per the objectives of the study, the following research
questions have been identified:

(i) What is the economic cost quantum of occupational
injuries that affect seafarers in the Nigerian maritime
industry, for which ship owners are liable?

(i) What is the estimated cost of work-related fatalities that
affect seafarers in the Nigerian maritime industry?

(iii) What is the coefficient of the average rate of change
of the economic cost of occupational injuries that affect
seafarers in the Nigerian maritime industry?

(iv) What is the coefficient of the average rate of change of
the cost of work-related fatalities that affect seafarers in the
Nigerian maritime industry?

(v) What empirical conditions can ensure the reservation
of adequate funds for the sustainable compensation of
maritime labor liability costs in Nigeria?

3. Literature Review

The dangers associated with ship-based accidents are
complex and multifaceted. In addition to the risk of loss of
human capital due to fatalities and injuries, many seafarers
who have experienced major ship-based accidents suffer
significant psychological trauma that may prevent them
from returning to sea [18-21]. The death, injury, and
traumatic experiences associated with occupational
accidents in the maritime sector have led to symptoms
closely related to post-traumatic stress disorder (PTSD)
among affected seafarers. Although existing labor laws
in Nigeria do not provide for compensation for PTSD, the
ILO [3]. MLC explicitly states that it is the ship owner’s

responsibility to compensate seafarers for losses resulting
from occupational illnesses, injuries, and deaths [22-25].

The MLC, 2006 provides that the ship owner should use
available instruments, such as insurance protection and
Protection and Indemnity (P&I) cover, to secure adequate
compensation for affected seafarers. However, it is
uncertain to what extent this provision of the MLC 2006
can be employed to secure compensation for seafarers
who have suffered from trauma-related disorders, as
ship owners in Nigeria tend to disregard compensation
for trauma while also evading compensation for physical
injuries, illness, and death, which were expressly identified
in the MLC, 2006 as falling under the ship owner’s liability.
In some cases, they tend to focus only on compensation
for physical injuries and work-related deaths, and their
capacity to fulfill the indemnification of injury and death
costs, which are liabilities placed on them by reference [3],
seems inadequate, resulting in their evasion and limitation
of liability for injury and death costs affecting maritime
workers [16,26].

It is important to note that marine accidents resulting in
occupational injuries and deaths, in addition to causing
loss of crucial workforce and human resources in the
marine industry, negatively impact output performance
and productivity of the industrial subsector [27-31]. This
underscores the need for adequate and sustainable methods
of compensating such losses to guarantee sustainable
maritime operations. Furthermore, to overcome the problem
of financial insolvency faced by marine underwriters,
affecting their capacity to provide timely, adequate, and
sustainable compensation for insured employee liability
risks, there is a need for the development of empirically
based knowledge to ensure adequate funds are reserved
for that purpose. Achieving this will require a historical
estimation of injury and death cost burdens associated with
seafarers’ exposure to occupational accidents and hazards
over the years.

Reference [32] estimated the economic cost of traffic
accidents in Nigeria using the Human Capital Model-Gross
Output Model (GOM) to determine the wastages and loss in
output and productivity of the road transport subsector due
to injury and death of personnel. Extending the model to
the maritime subsector, one can estimate the output losses
associated with occupational injury and death affecting
maritime workers [33,34]. Human resources constitute
a major component of the maritime industry capital and
the productivity and output of the industry depend on
the capital resources employed. Therefore, losses, illness,
and incapacitation of human capital cannot optimally
contribute to output and performance, leading to a decline
in productivity and output and making it impossible to
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guarantee sustainable maritime operations in the long run.
Figure 1 below compares the number of deaths of seafarers
in the global and Nigerian maritime industries due to work-
related accidents.

The figure above illustrates the loss of life globally and in
Nigeria due to marine accidents, resulting in a decline
in workforce capacity and subsector performance. The
study shows an increasing trend in seafarer deaths in
Nigeria while global loss of life is decreasing. This trend is
likely due to poor compliance with standard safety rules
and regulations in the Nigerian maritime industry. The
economic losses suffered by the nation, the marine industry,
individual seafarers, transoceanic maritime transport, and
domestic industry are significant [1,2,35]. Ship owners and
companies are responsible for adequately compensating for
this economic loss through marine insurance and/or P&I
clubs.

The offshore industry safety report by the Department
of Petroleum Resources (DPR) [36] highlights the losses
incurred in human capital output due to crew injury and
death, which have not been adequately compensated for
over the years. The report indicates that between 2015
and 2016, an average of 47 maritime/offshore workers
died from work-related accidents, while an average of
88 maritime workers suffered serious injuries. Current
marine underwriters’ practices in Nigeria do not prioritize
protecting seafarers from output losses caused by
occupational injury and death, which is provided for in the
ILO’s 2006 MLC. Local seafarers are left to seek personal life
insurance protection for occupational injuries and death,
which is the ship owners’ and operators’ liability under the
ILO. The local marine underwriting sector can prioritize this
need by developing a marine accident human capital cost
database for future projections of the economic resources
needed to ensure adequate protection and compensation.

The IMF [4] conducted a study on insurers’ solvency in
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Figure 1. Trend of marine accidents from 2006 to 2011

Source: Compiled by author with data from (a) IMO report (2011)
(b) Ukoji and Ukoji [35]

Nigeria to provide timely and adequate compensation
for insured risks. The study found that local insurers in
Nigeria make arbitrary reserve funds for the compensation
of insured risks, leading to insolvency challenges in
compensating insured parties when insured risks occur.
However, the study did not investigate the situation faced
by seafarers in getting compensated by ship owners for
injury and death costs affecting them during their work.
Furthermore, it only focused on other classes and types
of insurance trade without extending to marine employee
liability insurance.

In a similar but distinct study, references [8] and [10] also
obtained results akin to those of the IMF [4]. Reference
[8] examined the ability of local underwriters to provide
adequate compensation for offshore oil and gas risks. Its
findingsrevealed thatlocalunderwriterslacked the sufficient
capacity for the sustainable provision of compensation to
affected parties in the sector. Similar to the IMF [4] study, this
study did not consider marine employee liability insurance,
which addresses the compensation of death and injury
costs incurred by seafarers and other maritime workers.
Reference [10] modeled the economic loss compensation
for shipping accidents by local underwriters in Nigeria. The
findings of this study also suggest a shortage of capacity for
the appropriate and sustainable provision of compensation
to affected shippers for insured shipping risks. Once again,
the study did not consider seafarers as critical stakeholders
in the shipping industry who also suffer injury and death
costs due to marine accidents and must be compensated by
ship owners in line with the provisions of the ILO.

Therefore, a gap exists in the literature whereby existing
empirical studies seem to have failed to consider seafarers
and other maritime workers as critical stakeholders in the
maritime industry who bear the costs of injury and death
associated with marine accidents. Given this gap, there is
a lack of available empirical literature and knowledge on
what constitutes the costs and burdens of injury and death
suffered by Nigerian seafarers over the years and how or
whether such costs have been compensated in accordance
with the ILO’s MLC, as existing empirical literature has
focused more on identifying shortcomings in compensation
for shippers and oil and gas industry operators only.
Previous studies have also been unable to establish a basis
for reserving adequate funds for the timely and sustainable
provision of compensation for injury and death costs to
affected seafarers by ship owners and marine underwriters.

The failure of existing empirical literature over the years to
establish any knowledge and understanding of the economic
costs incurred by maritime workers due to death and
injury resulting from occupational (ship-based) accidents,
as well as what constitutes the coefficients of the average
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rate of change of these costs, to guide marine underwriters
in providing the necessary volume of funds to maintain
financial solvency for the timely, adequate, and sustainable
indemnification of insured maritime labor liability risks,
constitutes the gap that this study has filled, contributing to
the body of knowledge in this area of study in Nigeria.

4. Data and Methods

The study utilized an ex-post facto research design,
employing time series secondary data. Secondary data
was gathered on the number of seafarers who suffered
from occupational-related illnesses, injuries, and deaths,
for which ship owners are liable to compensate the
affected seafarers. This data was obtained from the DPR
Annual Statistical Report, the Fair Play database, and other
secondary sources. In addition, data on per capita output in
Nigeria was obtained from various editions of the Central
Bank of Nigeria (CBN) Statistical Bulletin [37]. The time
series data covered a 14-year period between 2006 and
2019 for each identified variable. The obtained data were
analyzed using the GOM and Rate of Change Analysis (RCA)
methods.

4.1. The Gross Output Model

The World Health Organization utilizes the GOM of the
Human Capital model to assess the economic cost of
fatalities and injuries resulting from work-related accidents
that affect seafarers in Nigeria between 2006 and 2019. The
objective is to estimate the annual cost burdens that ship
owners in the economy are expected to compensate the
illness and death affecting seafarers in their employment.
Since ship owners are expected to employ risk transfer
measures to fulfill these liabilities, the estimated injury
and death costs will serve as empirical guides to maritime
underwriters in determining the funds to be reserved for
the adequate and sustainable indemnification of maritime
labor liability costs in Nigeria.

According to the GOM, the cost of death is equal to the loss
of output to the society that the victim of a fatal accident
would have contributed to the economy if alive. Similarly,
the economic cost of injury is equivalent to the loss of
output that the injured person would have produced during
hospitalization or injury-induced idle time. Reference [38]
explains that valuing the economic costs of dead accident
victims using the human capital approach involves considering
the discounted value of people killed in the accident, as the
loss of output is related to society and the nation.

By the GOM, life is valued as the total discounted value
of expected and per capita outputs. Therefore, the gross
output value represents the expected economic benefit to
the economy from saving a life in a fatal marine accident

or preventing an injury using safety shields, programs, and
policies.

For a fatal marine accident involving death, the economic
cost of output lost per death is determined as follows:

Py=Y E] [1 - (1ii)f] (1)
Total output lost per period for several deaths =
=Y () (1-gm)W (2)

P,= National output forgone per death due to marine
accident

P.= Total output forgone due to fatal marine accidents
involving several deaths.

Y= Average (national) output or per capital output.

i= The social rate of discount (interest), which for developing
countries tends towards 10 to 12, according to World bank
records.

t= The number of working years lost per fatality, as defined
by the difference between the retirement age in the public
sector and the national average age of fatality in developing
countries, approximates 25.2 to 29 years.

Forinjury accidents, the hospitalization period is considered
one year unless the individual is permanently disabled and
unable to work for the remainder of their lifetime. This
duration is denoted as t=1.

The total number of deaths resulting from fatal marine
accidents over a given period is represented by N.

Employing the aforementioned method and utilizing
secondary data on seafarers who have experienced death
due to work-related accidents, as well as per capita income,
the expenses incurred by ship owners for injury and death
compensation were assessed. This evaluation was carried
out to determine the adequate funds required for the
indemnification of maritime labor liability risks in Nigeria.

4.2. Rate of Change Analysis

We have estimated the coefficient for the average rate of
change in the economic cost of occupational death and
injury affecting seafarers. This estimation serves as the
basis for projecting the provision of compensation funds to
ensure adequate and sustainable compensation of maritime
labor liability costs. In addition, we have calculated the
average rate of change for each of the costs associated with
death and injury over the 14-year period covered in this
study. This empirical evidence supports the reservation
of compensation funds for sufficient and sustainable
indemnification of the risks associated with maritime labor
liability, including death and injury costs.

In essence, the coefficient for the average rate of change
from the interval [t,~t ], which spans the 14-year period
studied, can be estimated using the following expression:
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¥ _ fen-r(t14)
at  tl-tl4

(3)

For the economic cost of deaths, the coefficient of the
average rate of change is determined as:

dECdeath __ f(t1)—f(t14) (4
at  t1-t14

For the economic cost of injury, the coefficient of the average
rate of change over the period is determined as:
AECinjury _ f(t1)—f(t14)
at  t1-t14 )

where f{t,) and f{t,,) denote the variables corresponding
to the first and last year’s within the period covered in
the study. It is important to note that utilizing Ordinary
Least Square estimation, where the independent variable
is the period [t,-t,,], enables us to determine the trend of
each variable over the study period, providing us with the
regression coefficient as the average rate of change of each
variable over the period covered in the analysis.

For the cost of death, the trend equation is:

Ecdeath = ‘30 * ﬁ]death te

where e denotes the error term, t denotes the time, g, .,
denotes the coefficient of regression, 8, denotes a constant.
The coefficient of regression 8, , . represents the mean rate
of change in the economic cost of mortality per unit of time
within the studied period.

Thus, aEfadeat _ f(tl)-f(tl‘l—) - ﬁldeam (6)
t t1-t14

The average rate of change in the economic cost of injuries
resulting from marine accidents is illustrated below:

OECinjury _ f(t1)-f(t14) _ 8
ot t1-t14 Linjury

(7

Itisimportanttonotethatthe empirical basisfordetermining
a model of relationship that ensures an adequate volume
of compensation fund reserved from the premium income
of marine underwriters (MAPRE) for the compensation
of maritime labor liability risks affecting ship owners and
seafarers lies in the relationship between the mean value
of output losses associated with each instance of injury/
illness and death of seafarers, as well as the coefficient of
the rate of change of the costs associated with each instance
of injury and death.

4.3. Limitations of the Study

The secondary data utilized in this study were sourced
from the CBN Statistical Bulletin, the DPR offshore/marine
accident records, and Fair Play reports. However, it is
plausible that certain ship accidents that affect seafarers
and lead to injury, illness, or fatalities may go unreported,
and consequently, the public may not be informed. Hence,
the precision of the findings and estimations presented in
this study may be somewhat impacted by the accuracy of
the data accessed.

Table 1. Result showing the economic costs of injury and death associated with work-related injury and death affecting seafarers in
Nigeria between 2006 and 2019, using GOM

T G D b= ) - )
=10 @ Po=v[][1- oy (USD)
2006 744,995.96 15,520.7 90,938.007
2007 3,477,416.79 17,648.02 247,486.644
2008 5,064,781.75 21,015.69 64,594.66
2009 297,727.18 17,721.86 59,577.21
2010 81,624.98 21,480.26 2,588,153.44
2011 278,670.55 23,616.15 77,124.24
2012 566,264.52 25,739.29 54,390.40
2013 1,118,058.25 28,091.92 105,232.26
2014 7,881,313.39 30,196.61 72,510.52
2015 179,088.90 25,584.13 115,497.19
2016 48,933.66 20,389.03 250,674.05
2017 51,647.14 18,445.41 53,151.12
2018 146,331.16 19,004.05 73,014.48
2019 54,323,605.70 20,893.69 56,192.22
Total 67,167,280.93 3,908,536.44
Source: Authors calculation
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5. Results and Discussion

The results on Table 1 above indicate the economic costs
of maritime labor liability risks resulting from occupational
accidents that affect seafarers in the Nigerian maritime
sector. Ship owners are liable for these accidents. The
aggregate cost of output losses due to the death of seafarers
affected by occasional accidents over the study period is
USD 67,167,280.93 equivalent to 26826610000 Nigerian
naira at an exchange rate of 399.40 naira to 1 USD. On
average, this amounts to output losses of 1,916,186,429
naira (4,797,662.92 USD) per year due to the death of
seafarers affected by accidents in the Nigerian maritime
sector. Therefore, the ship owners in the local industry must
be able to compensate the affected workers with about
1916186429 NGN annually, per the MLC'’s provisions, 2006.

In the absence of a local P&I club in Nigeria and the capital-
intensive nature of securing membership of foreign P&I
clubs,local ship owners employ the risk transfer instruments
available in the local insurance industry. Therefore, the local
marine underwriting sector should develop the capacity to
provide cover for marine labor liability claims resulting
from the death of seafarers due to work-related accidents
up to the tune of 1.9 billion naira per year in line with the
provisions of the MLC 2006, as amended. Regulation 4.2
of the Convention makes it the liability of the ship owners
to ensure that seafarers are protected from the financial
consequences of work-induced sickness, injury, or death
occurring in connexion with their employment. Item b
of Regulation 4.2 expressly states that ship owners shall
provide financial security to assure compensation in the
event of the death or long-term disability of seafarers due
to an occupational injury, illness, or hazard, as set out in
national laws, the seafarers’ employment agreement, or

collective agreement. Regulation 4.2.1, paragraph 1(b),
notes that the ship owner should subscribe to an insurance
scheme or fund to meet maritime labor liability risks and
ensure adequate compensation of seafarers in cases of
death and injury arising from work-related accidents.

Similarly, the total economic cost and outputlosses resulting
from the burden of injuries on seafarers due to work-related
accidents in the Nigerian maritime sector during the study
period amount to USD 3,908,536.44 (1561069454 NGN),
with an average of USD 279,181.17 (111504961NGN) in
output losses per year. Therefore, marine underwriters
must develop the capacity to raise compensation funds for
injury risks to USD 279,181.17 or above more annually to
maintain financial solvency and ensure timely, adequate,
and sustainable compensation for injury costs in Nigeria.

The average economic cost of maritime labor liability risks
due to injury and death burdens affecting seafarers between
2006 and 2019 in Nigeriais USD 5,076,844.09 (1929200754
NGN) per year. It is important to note that estimating the
coefficients of the average rate of change of both death and
injury costs for which ship owners are liable can facilitate
the development of empirical conditions and models of
relationships that will ensure adequate and sustainable
compensation for injury and death output losses affecting
seafarers in Nigeria in the long run (Table 2).

The findings reveal that the mean rate of variation in
the economic costs of death and injury liabilities for ship
owners during the studied time frame is 1,399,708.265
USD and -29,587.87 USD, respectively, for each unit change
in time (i.e. a one year increase). These results suggest an
upward trend in output losses attributable to fatalities
while simultaneously demonstrating a downward trend in
the financial burden of injury costs. The model equations

Table 2. The coefficients of the average rate of change and implications for timely, adequate and sustainable compensation marine
accidents injury cum death cost (maritime labor liability costs)

Mean oY
Variable 7t = average rate of

UsD N change

dt=At=
unit change
in time

Policy implication for sustainable compensation
of maritime labor liability risks

2,791,81.17 111504959 - USD2958.876

C .
injury

MAPREinjHWZK, where K = mean Eijm_y.
10 or
. OECinj
decrease/AMAPRE. S

injury = at

ie: AMAPRE, <-USD29587.876

EC 5,304,318.57 2118544837 USD1399708.265

death

Increase/AMAPRE deathz%[ﬁ‘om mean EC, ]

i.e.: AMAPRE, >1399708.26 from mean

death™

value of EC

death®

or
1.0
Where the preceding year value of EC, . is

death
(Y, )>mean EC,, .

Increase/AMAPREdeJthza%‘:em [from Y, value]

i.e: AMAPRE, ,>1399708.26 fromY,

death”

Source: Authors calculation
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below provide a clearer illustration of the trends in death
and injury costs, respectively:

EC,,, =-5193493.418 + 1399708.265T + e

d.

EC,,,, =501090.244 - 29587.876T + e

The impact and empirical implications of this on the
development of a policy strategy for reserving funds to
adequately and sustainably compensate maritime labor
liability costs (including costs associated with death and
injury) suggest that the compensation funds allocated for
each type of maritime labor liability cost must increase
in the same direction as changes in death and injury
costs. In addition, to increase the confidence of maritime
operators (i.e., ship owners) and stakeholders in the marine
underwriting sector in relation to maritime employee
liability insurance, in instances where there is an increasing
trend in employee liability costs during any given period,
the increase in compensation funds maintained by
underwriters for maritime labor/employee liability costs
within the same period must be greater than or proportional
to the coefficient of the average rate of change of maritime
labor liability costs.

Given that the coefficient of the average rate of change of
economic costs associated with death affecting seafarers
is 1,399,708.265 USD, as indicated in the above result, any
increase in compensation funds maintained for the cost of
death (AMAPRE, ) must be greater than or proportional to
1,399,708.265 USD:

AMAPRE,,,, 21,399,708.265 USD (1

The quantification of compensation funds necessary to
provide prompt, sufficient, and lasting reimbursement for
the financial impacts incurred by fatalities of seafarers as a
result of work-related accidents per incremental change in
time (MAPRE,, , _,) equals the total of the average economic
expense of mortality during the period or the previous

year’s economic cost of mortality (Y,), whichever is greater.
i.6.: MAPRE -1 = 3 Mean ECyeun + 5020 (2);

or

d ECdeath
MAPRE jeqpe=1 = [ Y Ya+ a—:at] 3)

Where: Y, > mean EC

death*

The implication is that underwriters responsible for
compensating work-related deaths among seafarers in
Nigeria must maintain a minimum compensation fund
proportional to the mean value of USD 5304318.566.
To ensure financial stability and timely, adequate, and
sustainable compensation for ship owners’ liability
for work-related deaths, underwriters must increase
compensation funds for death risks/liabilities by an amount
equivalent to the coefficient of the average rate of change of
economic cost of death over the study period, based on the

mean and preceding year’s economic cost of death values.
This could impact the cost of purchasing marine insurance
policies (premium) for maritime labor liability risks, as
premiums may increase to enable timely and sustainable
compensation.

The mean value of the cost of injury liability is USD
279181.1744, which implies that underwriters must
reserve a minimum average compensation fund of USD
279,181.1744 for maritime labor injury costs. The results
also indicate that the coefficient of the average rate of change
of the cost of injury burden for which ship owners are
liable over the study period is USD -29,587.876, indicating
a decreasing trend in injury cost/liability. Therefore, to
ensure timely, adequate, and sustainable compensation
for work-related injuries affecting seafarers, compensation
funds for injury liability (MAPRE . ) must be proportional

injury:

to or greater than the mean economic cost of injury.

MAPRE, , 2mean USD 279,181.1744 4)

ry

Although the results indicate a decreasing trend in injury
costs, it is advisable to reserve adequate compensation
funds for injury liabilities to ensure financial solvency
and sustainability. This can be achieved by reducing
compensation funds reserved for injury liability by an
amount proportional to or less than the coefficient of the
average rate of change (AMAPREim.ury <USD -29587.876.
However, it is recommended to maintain compensation
fund reservations for injury costs within the condition that
MAPRE 2meanEC . This will provide the most secure
and sustainable compensation for injury cost liabilities.

Policy Implications of the Coefficients of the Average
Rate of Change of Death-cum-Injury Costs and Liabilities
in Developing Strategies for the Reservation Funds for
Compensation of Maritime Labor Liability Risks in Nigeria:

The results indicate that the average rate of change of the
costs associated with death and injury liabilities of maritime
operators during the study period were USD 1399708.265
and USD - 29587.87, respectively, for every unit increase in
time (i.e. every year) within the study period. These results
suggest an increasing trend in output losses due to work-
related accidents resulting in the death of seafarers while
also indicating a decreasing trend in the economic costs
associated with injury burdens affecting seafarers. The
respective average rate of change coefficients (dY/dt) for
death and injury costs are 1399708.265 and 29587.876.
The implications of these results for the development
of compensation funds to provide timely, adequate, and
sustainable compensation for insured risks (death and
injury costs) are significant. Specifically, the compensation
funds reserved for each cost class (death or injury) must
change in the same direction and proportionately with the
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coefficients of the average rate of change. If death and injury
costs (maritime labor liability costs) increase, then the
volume of compensation funds reserved to indemnify these
costs must increase proportionately with the coefficients of
the average rate of change. This condition will ensure that
marine underwriters maintain financial solvency for timely
and adequate indemnification of maritime labor liability
risks (death and injury costs). With the coefficient of the
average rate of change of economic cost of death accidents
being USD 1399708.265, the change in compensation funds
maintained for indemnification of the economic cost of
death (AMAPRE, ) mustbe greater than or proportional to

1,399,708.265 USD.
AMAPRE,, , 21,399,708.265 USD.

The calculation for the compensation funds necessary to
provide timely, sufficient, and sustainable indemnification
for the economic burdens resulting from seafarers’ deaths
due to occupational accidents can be expressed as follows:
MAPRE,, , . equals the sum of the mean economic cost of death
over the period and the preceding year’s economic cost of death
value (Y,), whichever of the two is greater. It is important to

note that this formula considers the unit increase in time.

MAPREdeatht:I =Y Mean Edeth + %’];
or

— dECdeath
MAPREdeatht:l _[ 2 Yd + G=R7ead ]

where Y, >mean EC,,,,. *
By implication, underwriters must maintain compensation
funds for death costs proportional to the mean value of USD
5,304,318.566 to ensure financial solvency and provide
timely, adequate, and sustainable indemnification of death
liabilities. To achieve this, underwriters must increase
compensation funds for death liabilities by an amount equal
to the rate of change of the economic cost of death over the
period, based on the mean value and the preceding year’s
value of the economic cost of death. This may increase the
cost of purchasing marine insurance policies for maritime
labor liability risks, as insurance premiums may increase
to ensure timely, adequate, and sustainable compensation
payments.

The mean value of the economic cost of injury liability is
USD 279,181.1744, indicating that the minimum average
amount of compensation funds allowable for injury costs
is USD 279,181.1744. The results also indicate that the
average rate of change of the economic cost of injury over
the study period is USD -29,587.876, indicating a decreasing
trend in injury costs. Therefore, underwriters must ensure
timely, adequate, and sustainable compensation for injury
costs and liabilities by maintaining compensation funds for
injury liability (MAPRE . ) proportional to or greater than

injury-
the mean economic injury cost.

That is: MAPREWM >mean EC.

ry injury’
The results indicate a declining trend in injury costs over
time, suggesting reducing the amount of compensation
funds reserved for injury liability in proportion to or less
than the average rate of change (AMAPREMW <-29,587.876
USD) may be sufficient to adequately cover injury costs over
the period. However, it is prudent to maintain compensation
fund reserves for injury costs at a level where MAPRE, >
mean Eijwy_ This approach ensures the greatest financial
stability for underwriters and sustainable compensation for
the costs associated with injury burdens borne by seafarers

resulting from occupational accidents in Nigeria.

6. Conclusion

The estimated costs of death and injury burdens associated
with occupational accidents affecting seafarers in Nigeria
between 2006 and 2019 were an aggregate of USD
67,167,280.93 and USD 3,908,536.44, respectively. The
average rate of change coefficients for death and injury costs
were USD 1,399,708.265 and USD -29,587.876, respectively.
These coefficients provide the basis for the development
of empirical relationships to ensure the reservation of
adequate funds. This is necessary to ensure that marine
underwriters maintain solvency for timely, adequate, and
sustainable compensation of maritime employee liabilities.

To ensure that ship owners and marine underwriters
reserve sufficient funds for the sustainable compensation of
costs associated with the death of seafarers in Nigeria, the
amount of funds to be reserved per annum must satisfy the
condition that AMAPRE, , >USD 1,399,708.26. In addition,

this amount must be based on the mean cost of death, which
was USD 5,304,318.57 over the period.

Similarly, to ensure that ship owners and marine
underwriters reserve adequate funds for the sustainable
compensation of costs associated with injury to seafarers
in Nigeria, the amount of funds to be reserved per annum
must satisfy the condition that AMAPRE"U.WSUSD -2,958.87.
Furthermore, this amount must be based on the mean cost
of injury, which was USD 279,181.17 over the period.

7. Recommendations
It is recommended, per the findings of the study, that:

(a) The compensation funds maintained for the economic
cost of occupational deaths affecting seafarers in Nigeria
must increase proportionately to the coefficient of the
average rate of change of the economic cost of death over
time. The recommended minimum increase in compensation
funds is AMAPRE, 21,399,708.265 USD. This is necessary

to ensure that ship owners and marine underwriters can
adequately compensate affected seafarers in the future.
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(b) The amount of compensation funds required for the
adequate indemnification of the cost of insured deaths for
every unit increase in time (MAPRE, , ) should be the
sum of the mean economic cost of death over the period or
the preceding year value of the economic cost of death (Y ),

whichever is greater.

= 0dECdeath
MAPREdeatht:z - Z Mean ECdm[h + T]
of, MAPRE .5, = 1. Yd +9ECdeath | \yhere Y,>meankEC,

The sole assurances to ensure that ship owners and marine
underwriters can adequately compensate affected seafarers
in the future are as follows.

(c) The compensation funds allocated for injury cost and
liability (MAPRE,-,,,-W) should be proportional to or exceed
the mean economic cost of injury, that is, MAPREm].ury
mean EC,

injury”
(d) The most prudent approach is to reserve compensation
funds for injury costs under the condition that MAPRE, =
>2mean EC_. ~ This is the only guarantee that ship
injury.
owners and marine underwriters have sufficient funds to
compensate affected seafarers who may incur injury costs

due to future marine accidents.

8. Suggestions for Further Studies

Given the projected economic costs associated with the
death and injury burden imposed upon seafarers in the
Nigerian maritime sector due to occupational accidents,
it is imperative to conduct additional research to compare
the costs of death and injury and to identify the vessel
types that pose the greatest risk to seafarers. The outcome
of the additional research will be valuable in prioritizing
compliance with safety standards for specific vessel
types, per the ILO’s provisions for the living and working
conditions onboard.
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