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Abstract - An International Maritime Organization (IMO, 2011, 2012) has mandate a principal concerned with maritime 
safety, adopted a wide range of measurement in preventing and controling pollution caused by ship and mitigate the effects 
of any damage occurred as a result of maritime operations and accidents. In addition, an International Convention on Oil 
Pollution Preparedness, Response and Cooperation (ORPC) 1990, provides a framework for facilitating international 
cooperation and mutual assistance in responding to major oil pollution incidents. This paper reviews the sources contributing 
to the oil spill incidents which focuses on three causes such as human, technical or natural errors. The review findings were 
taken based from several randomly selected academic publications from journals, articles, proceedings, and other online 
related references. It is vital to determine the significant contributing causes towards the oil spill indidents. Once the oil spill 
incidents happened, it produced serious long term effects on environmental, social, economics, marine ecosystems, coastal 
communities and human effects. The finding revealed most of the oil spill incidents happened were caused by human errors. 
Thus, it is very important and vital to prevent the human errors which lead to the most of the pollution on the marine 
environment. 
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I. INTRODUCTION 
 
The shipping activity contributes impact on marine 
environmental issue (Dalsøren, S. B., Eide, M. S., 
Endresen, Ø., Mjelde, A., & Isaksen, I. S. A., 2009). 
The sea transport has a great risk and affects the 
condition of the sea and sea life in the event of oil 
spilled by the shipping activities (Chang, S., Stone, J., 
Demes, K., & Piscitelli, M., 2014). The transportation 
of oil production from production sources to various 
destinations of consumption arguably welcoming 
more risks: most obvious is the risk of accidental of 
oil spills, which can surely lead and the reason to 
severe damage to the ecosystems and human society 
(Chang, S., Stone, J., Demes, K., & Piscitelli, M., 
2014). The marine pollutions are due to major 
accidents or gradually oily discharges from ships 
resulted as a harsh hazard to the marine environment 
(Solberg, A. H. S., 2012). 
 
There are reviews and publications which have been 
reported of the oil spill incidents and created bad 
impacts related to the marine environment, and most 
of the marine environments were made by human 
either intentionally or unintentionally 
(Zoveidavianpoor, M., & Shadizadeh, S. R., 2010). 
 
1.2 Definition of Terms 
 
Table 1 shows the summary of related terms 
definitions for pollution, marine pollution, and oil 
spill as follows: 

 

 

 
Table 1. Definition of Terms 
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2.1 Pollution 
 
Solberg, A. H. S. (2012), has indicated often 
observation conducted of oil spills on the sea surface. 
The pollution is due to either accidents or deliberate 
known as oily discharges from ships which represents 
a serious threat to the marine environment. The 
pollution is known as any form of contamination in 
an ecosystem with a harmful impact upon the 
organisms in this ecosystem, by changing the growth 
rate and the reproduction of plant or animal species, 
or by interfering with human amenities, comfort, 
health or property values (Preston, M. R., 1992). 
 
2.2 Marine Pollution 
 
Marine pollution is defined as contamination which 
changes the physical, chemical, and biological 
characteristics of the oceans and coastal zones 
(Wilhelmsson, D., Thompson, R. C., Holmström, K., 
Lindén, O., & Eriksson-Hägg, H., 2013). It has the 
potentiality to threat and affect marine organism, 
ecosystems, and biodiversity. Meanwhile, GESAMP 
(2011), defined marine pollution as a part of the basic 
framework of the UN Convention on the Law of the 
Sea (UNCLOS) 1982 (Article 1.4), is: “the 
introduction by man, directly or indirectly, of 
substances or energy into the marine environment 
(including estuaries) resulting in such deleterious 
effects as harm to living resources, hazards to human 
health, hindrance to marine activities including 
fishing, impairment of quality for use of seawater, 
and reduction of amenities.” (Hollis, D., & Rosen, T., 
2010). 
 
2.3 Oil Spill 
 
Meanwhile, the oil spill is defined as a release of a 
liquid petroleum hydrocarbon into the environment 
especially in marine areas due to human activities or 
natural disasters (Li, P., Cai, Q., Lin, W., Chen, B., & 
Zhang, B., 2016). It has happened due to the wide 
variety of potential impacts on the marine 
environment from oil spill, it is clearly stated the 
implications of oil spills either for risk perception or 
formulating policy for preparedness can be difficult 
to balance as compare other conflicting requirements 
in an oil spill (Moller, T. H., Molloy, F., & Thomas, 
H. M., 2003). The oil spill is generalized as classical 
pollutants include heavy metals, persistent organic 
substances, and radionuclides. The oil spill is 
perceived as less significant compared to other agents 
of environmental deterioration but created few long-
term problems (GESAMP, 2011). It has projected to 
focus more on the threat of climate change and, the 
greater effects of sewage, eutrophication, declining 
fish stocks, and habitat destructions (GESAMP, 
2011). The Oil spills are the significant sources of 
hydrocarbons entering into the receiving aquatic 
environment (Doshi, B., Repo, E., Heiskanen, J. P., 

Sirviö, J. A., & Sillanpää, M., 2017). It is also known 
as any kinds of form of contamination that originate 
in an ecosystem resulting overwhelming harmful 
impact towards the organisms in the specific 
ecosystem and disturbing the growth rate and plant or 
animal reproduction or by interfering with human 
comfort, health, property values, and amenities 
(Buist, I. A., Potter, S. G., 2013). 
 
III. CAUSES OF OIL SPILL 
 
3.1 Human Error 
 

 

 
Table 2. Summary of Human Error Contributing To The Oil 

Spill Incidents 
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Table 2 explains human errors which contributed to 
the oil spill based on several studies. Theophilus, S. 
C., Esenowo, V. N., Arewa, A. O., Ifelebuegu, A. O., 
Nnadi, E. O., & Mbanaso, F. U. (2017), attempt to 
improve the existing of HFACS investigation tool, 
indicated that the oil and gas industry has been 
affected by several catastrophic accidents in Taiwan, 
most of which have attributed to organizational and 
operational human factor errors. Bakhtiari, R., 
(2017), indicated as the most of work-related accident 
results from unsafe behaviors and has assessed a 
safety culture among operation personnel of an Oil 
Refinery Company (ORC) in Tehran. It shows that 
the environmental factors were in good condition, 
about 44% of the behavioral factors and about two-
thirds of the cognitive factors were rated as moderate 
or weak caused the oil incident. 
 
There are numerous accidents related to crude oil and 
its derivatives have resulted in a loss of life, 
employee injuries, environmental and property 
damage, economic decay, social outcry, and even 
political turmoil in Taiwan (Liu, W.-Y., Chen, C.-H., 
Chen, W.-T., & Shu, C.-M., 2017). The study 
description of false conditions of the storage tank 
accident was through human error. The studied on the 
global evaluation index system for OS-ERC based on 
several factors are analyzed and classified to generate 
a global evaluation index system-evaluating feature 
indexes derive from: a) vessel condition: (age, types, 
tonnage, automation), b) ocean/ coast environment: 
(hydrological, meteorological, channel, wharf), c) 
human factors: (personnel quality, monitoring 
system, accident handling, management system) and, 
d) emergency devices: (oil containment, skimming 
boat, dispersing agent, oil absorption material (Kang, 
J., Zhang, J., & Bai, Y., 2016). The Bhopal toxic 
release in 1984 is one of the worst industrial disasters, 
resulted in 2500-6000 fatalities and over 200,000 
injuries caused by human error (Mishra, K. B., 2015). 
The marine environment either intentionally or 
unintentionally is affected by human error (Fingas, 
M., 2011). From these examples of the famous oil 
spill incidents happened in the world that has all been 
investigated, it was found to be a result of both direct 
and indirect human factor failings. The explosion in 
1974 was the largest-ever peacetime explosion in the 
UK that caused 28 fatalities and the near-total 
annihilation of the NYPRO plant in North 
Lincolnshire (Venart, J. E. S., 2004). It is due to 
several reasons such as accidental leaks from ships 
and offshore oil platforms and it often results in 
exorbitant economic costs and devastating marine 
ecological degradation and human (Shi, Wang, Luo, 
& Zhang, 2019). Most of the time the oil pollution 
occurs when there is a human’s negligence or 
carelessness. The errors include neglected 
maintenance, tiredness, poor handling of maneuvers, 
lack of communication between crew members, an 
inadequate responses to a minor incident, or 

insufficient checking of systems causing it from bad 
to worse and lead to the major accidents expectation 
(Hansen, 2006). 
 
3.2 Technical Error 
 

 
Table 3. Summary of Technical Factor Contributing To The 

Oil Incidents 
 
Table 3 explains the technical factor contributing to 
oil spill. The research on the fire-damaged pressure 
vessel reactor, as a cylindrical vessel with design 
conditions from the Fitness for Service (FFS) (Alpers, 
W., Holt, B., & Zeng, K., 2017). Meanwhile, Kang, 
J., Zhang, J., & Bai, Y. (2016), studied on the global 
evaluation index system for OS-ERC based on 
several factors are analyzed and classified to generate 
a global evaluation index system-evaluating feature 
indexes derive from: a) vessel condition: (age, types, 
tonnage, automation), b) ocean/ coast environment: 
(hydrological, meteorological, channel, wharf), c) 
human factors: (personnel quality, monitoring 
system, accident handling, management system) and, 
d) emergency devices: (oil containment, skimming 
boat, dispersing agent, oil absorption material). The 
previous research has identified most of the oil spill 
incidents were caused by human error failure. The 
major factors that affect the transport of oil on the sea 
surface are tidal-current, ocean-current, and wind-
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driven advection, mechanical spreading, and 
turbulent diffusion (Matsuzaki, Y., & Fujita, I., 
2017). The most important factor determining the 
magnitude of the collision effects of the offshore is 
the collision energy. Collide happened with two 
common types of fixed-bottom foundations of 
monopile and jacket structure in shallow and deep 
waters respectively (Moulas, D., Shafiee, M., & 
Mehmanparast, A., 2017). 
 
3.3 Nature Error 
 
Table 4 explains nature factor which contributed to an 
oil spill, a study at Bosphorus route as a strongly 
driven international maritime route between the Black 
Sea and the Sea of Marmara, contributed to a high-
risk area for oil spill due to the heavy tanker traffic 
(Bozkurtoğlu, Ş. N. E., 2017). A major illegal 
discharges of mineral oil dumping incidents in the 
water every year (Alpers, W., Holt, B., & Zeng, K., 
2017). Mostly crude oils composed of diverse 
aliphatic and aromatic hydrocarbons and, it regularly 
escapes into the environment from underground pools 
(Chen, C.-C., Tew, K. S., Ho, P.-H., Ko, F.-C., Hsieh, 
H.-Y., & Meng, P.-J., 2017). Heavy storms in ocean 
and earthquake caused to shake off the seafloor and 
resulted in oil spills (Rinkesh, 2012). 

 
Table 4. Summary of Nature Factor Contributing To The Oil 

Spill Incidents 
 
 
3.4 Summary of the sources of the oil spills 
incidents 
 
Table 5 shows the summary for the sources of the oil 
spills which covered human errors, technical errors 
and natural errors from several authors. 

 

 
Table 5. The Summary of Sources of The Oil Spill Incidents 

 
Table 5 shows the summary for the sources of the oil 
spills which covered human errors, technical errors 
and natural errors from several authors. 
 
Legends: A- Abdulrazaq, A.O (2014), B-Salako. A 
(2012), C- Hassler, B (2011), D- Anderson, C.M 
(2000), E- Haghighi, M., (2017), F- Farrington, J. W. 
(2014), G- Ajide, O. M. (2013), H-Liu, W.-Y, (2017), 
I- Iduk, U. (2015), J- Perić, T. (2016a, 2016b), K-
Theophilus, S. (2017), L- W.Y. Liu (2017), M-Kang, 
Zhang & Bai (2016), N- Mistra, K. B (2015), O- 
Matsuzaki, Y (2017), P- Moulas, D (2017), Q- 
Bakhtiari, R (2017), R- X. Liu & Wirtz, (2006), S-
Bozkurtoğlu, Ş. N. E., (2017), T- Alpers, W., Holt, 
B., & Zeng, K., (2017), U- Chen, C.-C.,(2017), V- 
Bakhtiari, R.,(2017), W- Matsuzaki, Y., & Fujita, I. 
(2017), X- Moulas, D., Shafiee, M., & 
Mehmanparast, A. (2017), Y- Kang, J., Zhang, J., & 
Bai, Y. (2016), Z- Fingas, M. (2011), AA- Shi, 

Wang, Luo, & Zhang (2019), AB- Babawale G. K 
(2013), AC-Hansen F.D (2006). 
 
IV. CONCLUSION 
 
As a conclusion, from 13 previous researchers have 
concluded that human errors contributed to the 
marine environment problem, especially in the oil 
spill. Fingas, M. (2011), has stated that the marine 
environment either intentionally or unintentionally is 
affected by human error (Haghighi, M., Taghdisi, M. 
H., Nadrian, H., Moghaddam, H. R., Mahmoodi, H., 
& Alimohammadi, I., 2017), (Theophilus, S. C., 
Esenowo, V. N., Arewa, A. O., Ifelebuegu, A. O., 
Nnadi, E. O., & Mbanaso, F. U., 2017), (Venart, J. E. 
S., 2004). The oil spill as a release of a liquid 
petroleum hydrocarbon into the environment 
especially in marine areas due to human activities or 
natural disasters (Li, P., Cai, Q., Lin, W., Chen, B., & 
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Zhang, B., 2016). The oil spills have been regarded 
and a major concern as one of the most critical forms 
of marine pollution which causing serious impacts to 
wildlife and their habitats. As a result of tanker 
incidents from 1970 to 2015, it is estimated 
approximately 5.72 million tons of oil have been 
discharged into the ocean (ITOPF, 2016). Finally, 
majority of the oil pollution bump into at sea does not 
originate from ship accidents, but from routine ship 
operations such as tank washing, engine effluent 
discharges the sludge, and the sources of oil pollution 
are mainly from offshore oil platforms, oil terminals, 
industrial plants, pipelines, and refineries (Alpers, 
W., Holt, B., & Zeng, K., 2017). It can conclude that 
the oil spill is one of the major sources of 
environmental pollution inland and marine 
environment (Wahi, R., Chuah, L.A., Choong, 
T.S.Y., Ngaini, Z., Nourouzi, M.M., 2013). 
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