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Abstract— Oil is the most important energy resource in the 

world, and it is transported by ships across the oceans. An oil spill 

may occur during the transfer of oil to vessels and its transportation 

or extraction from the earth. Oil contamination can negatively impact 

the coasts and estuaries and cause serious health problems for 

humans, the environment, and wildlife. The study aims to evaluate 

the impact of a spill on the environment and the socio-economic 

aspects of Algoa Bay. Algoa Bay is a large, crenulated bay on South 

Africa's southeast coast facing the southwest Indian Ocean. It forms 

one of a series of such bays along the Cape South Coast. The 

questionnaires were then administered using simple random 

sampling. This was done by asking random people who were 

socializing in the area, asking fish catchers, people living around the 

beach, and also people working along the beach. Two Garmin GPS 

units were used to assess the environmental sensitivity to an oil spill 

and also for field assessment. The results indicate that 39.8% of 

respondents strongly agreed that oil spills adversely affect tourism, 

while 28.9% agreed, and 24.7% remained neutral. Conversely, 4.5% 

of respondents disagreed, suggesting that oil spill incidents might 

attract tourists interested in observing or learning from such events. 

The availability of information on 

coastal resources and prioritized protection areas facilitates a more 

efficient response and allocation of protection and clean-up efforts, 

thereby underscoring the recommendation for implementing an oil 

spill contingency plan. Nevertheless, oil spills are implicated in 

environmental pollution and degradation, negatively impacting 

economic sectors such as tourism and fisheries. 
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I. INTRODUCTION 

Oil is the most important energy resource in the world 

which is transported by ships across the oceans. During the 

transferring of oil to vessels and its transportation or 

extraction from the earth an oil spill may occur. 

Contamination from the oil can have negative impacts on the 

coasts and estuaries and can cause serious health problems in 

human beings, environment, and wildlife [1]. According to[2], 

Oil spills in marine environments can have long-term impacts 

not only on aquatic ecosystem in general but also on human 

activities. Moreover, people also use the ocean and shoreline 
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for boating, sightseeing, vacation, and other recreational 

activities. Therefore, the prevention of an oil spill is the top-

most priority, and the responsibility lies equally on individuals 

as well as on governments and industries, because the sources 

of oil spill in the ocean are due to carelessness, rather than an 

accident [5]. 

The impact of an oil spill on the natural environment is 

known to have long-lasting negative effects. The 

consequences are further complicated when sensitive 

environments are impacted. [6] defines oil spill as an 

accidental release of oil into a body of water, as from a tanker, 

offshore drilling rig, or underwater pipeline, often presenting 

a hazard to marine life and the environment. [7] and [8] 

pointed out that oil pollution is widespread in marine 

environments as a result of inadvertent spills from refining 

facilities and during transportation, direct discharge from 

effluent treatment plants, and runoff from terrestrial sources. 

Oil is the most important energy resource in the world which 

is transported by ships across the oceans, during the 

transferring oil to vessels and transportation oil spill may 

occur [9]. That contaminates the coasts and estuaries and can 

cause serious health problems to human beings, environment, 

and wildlife, says[10][1].  

An essential element of oil spill preparedness is the 

assessment of risk for coastlines and near-shore waters that 

are considered to be vulnerable to damage by oil pollution 

[4][7] Nonetheless, fishery industries are potential support to 

economic growth but then, [11] highlights that,  misuse may 

cause species structure to change because it is selective, and 

because of the opposing volumes of fish populations to sustain 

losses. Seeming variation in species structure between a 

protected and an exploited site may partly reflect the effects of 

exploitation. 

The oil spills resulting from damaged tankers and pipelines 

often lead to both immediate and long-term environmental 

damage, which can persist for decades [12][1] When oil 

infiltrates coastal marshes, mangrove forests, or wetlands, 

fibrous plants and grasses absorb the oil, potentially harming 

the vegetation and rendering the area unsuitable as a wildlife 

habitat. Moreover, as oil ceases to float on the water's surface 

and begins to sink into the marine environment, it can have 

detrimental effects on fragile underwater ecosystems, killing 

or contaminating fish and smaller organisms that are crucial 

links in the global food chain [3]. [4] assert that oil spills can 
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be fatal to marine mammals such as whales, dolphins, seals, 

and sea otters. Even if marine mammals escape the immediate 

effects, an oil spill can contaminate their food supply. Marine 

mammals that consume fish or other food exposed to an oil 

spill may be poisoned by the oil, leading to death or other 

health issues [12]. Additionally, long-term damage to species, 

their habitats, and nesting sites is one of the far-reaching 

environmental consequences of oil spills. Even species that 

spend most of their lives at sea, such as various species of sea 

turtles, can be harmed by oil encountered in the water or on 

the beaches where they lay their eggs [13] [9[]. Nonetheless, 

the severity of environmental damage caused by an oil spill is 

contingent upon numerous factors, including the volume of oil 

spilled, the type and weight of the oil, the location of the spill, 

the species of wildlife in the area, the timing of breeding 

cycles and seasonal migrations, and even the weather at sea 

during and after the spill[3][4][8]. Furthermore, the impact of 

the Exxon Valdez oil spill, which occurred in Alaska on 

March 24, 1989, was human-induced and resulted in the 

release of approximately 40 million liters of oil into the sea 

[14]. These oil spills lead to the death of fish and other marine 

animals, while other effects include the damage or destruction 

of beneficial properties of the animals, such as damage to the 

feathers of birds, as well as the destruction of the mangrove 

habitat and other sources of ecological balance in the spill area 

[15]. 

Bunkering refers to the provision of fuel for maritime 

vessels, encompassing the onboard logistics of loading fuel 

and distributing it among available bunker tanks. The term 

originated during the era of steamships, when coal, the 

primary fuel, was stored in bunkers [16][3]. Oil spills can 

have detrimental effects not only on local communities but 

also result in widespread economic losses for the country. 

Moreover, oil spills pose significant long-term threats to 

coastal ecosystems, impacting wildlife, fisheries, coastal and 

marine habitats, human health, livelihoods, and recreational 

resources of coastal communities. Over the years, developing 

countries have been severely affected by natural disasters, 

which have proven catastrophic to livelihoods [17]. Recently, 

man-made disasters have also demonstrated that African 

countries are particularly vulnerable, as many rely on 

ecosystem services for their livelihoods. South Africa is no 

exception, with a portion of the population dependent on 

ecosystem services for their survival [18][6]. Oil bunkering in 

South Africa presents a substantial threat to the aquatic 

ecosystem, particularly in the eastern regions where a 

significant number of people rely on the ecosystem for their 

sustenance. As South Africa engages in oil bunkering, the 

critical question arises: at what cost, specifically, what are the 

ecological and socio-economic impacts associated with oil 

bunkering in South Africa?  

II. RESEARCH DESIGN AND METHODOLOGY 

A. Study area  

Algoa Bay is a large, crenulated bay lying on the south-east 

coast of South Africa and facing the south-west Indian Ocean. 

It forms one of a series of such bays along the Cape South 

Coast. There are two commercial ports located with Algoa 

Bay. The Port of Ngqura and the Port of Port Elizabeth are 

critical economic drivers within the bay along with an active 

commercial fishing industry [10][7][6]. 

 

 
Fig. 1: Indicates the location plan of aquaculture development zones 

in Algoa Bay (Mackay, 2013) 

 

B. Research Design 

This research used qualitative and quantitative methods to 

collect primarily data in the form of questionnaires. This 

helped to ensure that there is enough information to collect 

with regards to knowing the impacts of an oil spill and help to 

ensure that these impacts can be managed, mitigated and 

prevented for future occurrence. The research was conducted 

at Algoa Bay, South Africa. Data was collected on the beaches 

in Algoa Bay, see figure 2. Sites were visited and observed to 

see whether the economic status is growing and also evaluate 

the impact of oil spill to the marine environment.  

C. Primary data  

The questionnaires were then administered using simple 

random sampling. This was done by asking random people 

who were socializing in the area, asking fish catchers, people 

living around the beach, and also people working along the 

beach. Two Garmin GPS units were used to assess the 

environmental sensitivity to an oil spill and also for field 

assessment. Fill-up sheets were used to combine 

questionnaires asked by organization candidates.     
 

D. Data analysis 

Responses collected from the items on the questionnaire 
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formed the basis for data coding. The data collected was 

subjected to a largely descriptive analysis, using a simple 

statistical analysis, of each characteristic found in the material, 

as well as using a pie chat and graphs which was collected 

from the personal interview, and was transcribed and 

translated into subsections and utilized inductive reasoning as 

well as content analysis to determine the extent of impact. The 

information or data obtained from the observational procedure 

was also used to complement that which was obtained from 

both quantitative and qualitative data.    

III. RESULTS AND DISCUSSION    

A. Demographic profile 

The age distribution of the respondents in the study is 

presented as follows: individuals aged 16-25 constituted 27% 

of the sample, those aged 26-35 comprised 33%, and 

respondents aged 36-45 accounted for 40%. Consequently, the 

data indicates that the largest proportion of respondents, 40%, 

were within the 36-45 age range. Overall, the findings suggest 

that the majority of participants were mature individuals, 

capable of perceiving the impacts of oil spills resulting from 

bunkering activities.  

 

 
Fig. 2: The age distribution frequency of people that are more 

socializing in Algoa Bay, interpreted in percentage. 

 

B. The leisure that is taking place in algoa bay 

The data presented in Figure 1.1 indicates that leisure 

activities accounted for the highest proportion of respondents, 

at 47%. This was followed by fishing and visiting, each with 

20% of respondents. In contrast, restaurant workers 

represented the smallest group, with only 13% of respondents. 

Consequently, the findings of this study suggest a high level 

of social interaction in this bay, which is characterized as a 

bathing beach. 

 

 
Fig. 3: Determines the leisure that is taking place in Algoa Bay and 

the percentage of respondents of each of those groups. 

C. Oil spills social impact 

The results revealed that some of the responses from the 

question asked, “does oil spill deteriorate the standard of 

living”. Evidence from the data reported in bar graph revealed 

that 69.3 % of the respondents strongly agreed that the oil spill 

deteriorate the standard of living, as well as 22.6 % of the 

respondents agreed that the oil spill deteriorate the standard of 

living caused by oil spillage and 8% were neutral. Some of the 

additional factors mentioned by the respondents included that 

oil spill causes a disturbance in their recreational activities, 

negatively affect the community and agricultural production. 

Refereeing to the study in Niger Delta it is aligned to the study 

made in South Africa, Algoa Bay stating that, contaminated 

coastal amenity areas has also led to interference and loss of 

recreational activities such as diving, angling, sport, fishing 

activities, bathing and boating. Small restaurant owners and 

many others who gain their livelihood from the tourist trade 

have also suffered temporary losses. Another negative effect 

caused by oil spills in this community includes the loss of 

tourism. 

The social impacts heavily affect people, community and 

industries, it goes without saying that contamination of the 

shoreline with oils is a common characteristic of many oil 

spills, and when attractive coastal beaches and resorts are 

affected, the costs could be high as it may seriously restrict 

such recreational activities as bathing, boating, angling and 

diving for shorter or longer periods of time. As a result, hotel 

and restaurant owners, and others who have their income from 

recreational activities in the coastal zone for example, boat 

renters, diving tour operators, angling tour operators and 

many more, may suffer significant economic losses. 
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Fig. 4: Indicate how social impacts of oil spill affect people and 

community in Algoa Bay. 

D. Oil spills economic impact 

The economic assessment results demonstrate that oil spills 

adversely affect the forestry sector and sustainable coastal 

tourism, as well as the fishing and agricultural industries, 

ultimately leading to a decline in the economy. In response to 

the question, "Do oil spills affect tourism?" the data presented 

in the graph below indicates that 39.8% of respondents 

strongly agreed that oil spills impact tourism, while 28.9% 

agreed, and 24.7% remained neutral. Conversely, 4.5% of 

respondents disagreed, suggesting that some tourists may be 

drawn to visit affected areas out of interest or for educational 

purposes during oil spill incidents. 

 

 
Fig. 5: indicate how oil spill affect the economy of Algoa Bay 

E. Oil Spills environmental impact 

Oil spills have long-term environmental impacts that can 

persist for decades. Responses to the question regarding the 

effects of oil and chemical spills in the marine environment 

indicate widespread and enduring consequences for wildlife, 

fisheries, coastal and marine habitats, human health and 

livelihoods, as well as recreational resources of coastal 

communities. Data presented in a bar graph reveal that 73.3% 

of respondents strongly agreed that oil and chemical spills in 

the marine environment have widespread and long-term 

consequences on these areas, 10.8% agreed, and 16% were 

neutral. Notably, 0% of respondents disagreed, suggesting a 

consensus on the negative environmental impact of oil spills.  

Algoa Bay, characterized by its rich biodiversity and 

diverse natural environment, is particularly sensitive to 

anthropogenic activities. The bay also holds significant 

economic potential due to its active fishing and tourism 

industries. While the economy of Algoa Bay has benefited 

from the establishment of offshore bunkering activities, these 

activities pose risks, particularly concerning oil spills. The risk 

is exacerbated by the presence of a large percentage of 

endemic bird species within the bay. Oil spills have long-

lasting negative impacts on the South African populations of 

penguins and other coastal birds, contingent on the volume 

and type of oil spilled.  

 

 
Fig. 6: Reveals how oil spill affects the environment in Algoa Bay. 

 

It is imperative that this assessment underscores the impacts 

of oil spills on the community, people, and industries to raise 

awareness. The economic impact could be substantial, 

particularly affecting the two commercial ports in the area, 

followed by the fishery industry and tourism. The extent of 

economic loss would depend on the severity and duration of 

the impact. However, the costs have not yet been assessed. It 

is recommended that an economic study be conducted in 

Algoa Bay to evaluate potential losses due to a spill.  

The impact of the Exxon Valdez oil spill, which occurred in 

Alaska on March 24, 1989, aligns with the study conducted in 

Algoa Bay, demonstrating that oil spill effects include damage 

or destruction of beneficial properties of animals, such as 

damage to bird feathers, as well as the destruction of 

mangrove habitats and other sources of ecological balance in 

the spill area. 
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IV. CONCLUSION 

Access to information regarding coastal resources and 

prioritized protection areas facilitates a more efficient 

response and allocation of protection and cleanup efforts. 

Consequently, the implementation of an oil spill contingency 

plan is advisable. Oil spills contribute to environmental 

pollution and degradation, adversely affecting economic 

sectors such as tourism and fisheries. Therefore, this study is 

crucial for the economic benefit of the country, necessitating 

improved collaboration between government bodies and 

industry stakeholders. The economic repercussions would be 

particularly severe for the two commercial ports in the region, 

followed by the fisheries and tourism sectors. The extent of 

economic loss would be contingent upon the severity and 

duration of the impact, although the costs have yet to be 

assessed. It is recommended that an economic study be 

conducted in Algoa Bay to evaluate potential losses resulting 

from a spill. The economy of Algoa Bay has experienced 

some growth due to the establishment of offshore bunkering 

activities; however, these activities pose risks related to oil 

spills. The risk is further complicated by the presence of a 

significant proportion of endemic bird species within the bay. 

Oil spills have long-lasting detrimental effects on the South 

African populations of penguins and other coastal birds, 

depending on the volume and type of oil spilled. It is 

imperative that this assessment underscores the impacts of oil 

spills on the community, individuals, and industries to raise 

awareness.  

REFERENCES   

[1] Adeniji AO, Okoh OO, Okoh AI. Petroleum hydrocarbon profiles of 

water and sediment of Algoa Bay, Eastern Cape, South Africa. 

International Journal of Environmental Research and Public Health. 

2017 Oct;14(10):1263. 

https://doi.org/10.3390/ijerph14101263 

[2] Dorrington RA, Lombard AT, Bornman TG, Adams JB, Cawthra HC, 

Deyzel SH, Goschen WS, Liu K, Mahler-Coetzee J, Matcher GF, 

McQuaid C. Working together for our oceans: a marine spatial plan for 

Algoa Bay, South Africa. South African Journal of Science. 2018 

Apr;114(3-4):1-6. 

https://doi.org/10.17159/sajs.2018/a0247 

[3] Coetzee J. Working together for our oceans: A marine spatial plan for 

Algoa Bay, South Africa. South African Journal of Science. 2018 Jan 1. 

[4] Bloom J. Socio‐ Economic Impact Assessment for the proposed Algoa 

Bay sea‐ based Aquaculture Development Zones, Port Elizabeth. Draft 

Consultative Report prepared for CapeEAPrac (Pty) Ltd, George. 2013 

Mar;88. 

[5] Govender AL. Environmental legislation compliance: a strategy to 

implement a governance framework in Algoa Bay. 

[6] Bhuyan MS. Ecological risks associated with seaweed cultivation and 

identifying risk minimization approaches. Algal Research. 2023 Jan 

1;69:102967. 

https://doi.org/10.1016/j.algal.2022.102967 

[7] Lucrezi S, Saayman M, Van der Merwe P. An assessment tool for sandy 

beaches: A case study for integrating beach description, human 

dimension, and economic factors to identify priority management issues. 

Ocean & coastal management. 2016 Mar 1;121:1-22. 

https://doi.org/10.1016/j.ocecoaman.2015.12.003 

 

 

 

 

[8] Mead A, Griffiths CL, Branch GM, McQuaid CD, Blamey LK, Bolton 

JJ, Anderson RJ, Dufois F, Rouault M, Froneman PW, Whitfield AK. 

Human-mediated drivers of change—impacts on coastal ecosystems and 

marine biota of South Africa. African Journal of Marine Science. 2013 

Sep 1;35(3):403-25. 

https://doi.org/10.2989/1814232X.2013.830147 

[9] Albert ON, Amaratunga D, Haigh RP. Evaluation of the impacts of oil 

spill disaster on communities and its influence on restiveness in Niger 

Delta, Nigeria. Procedia engineering. 2018 Jan 1;212:1054-61. 

https://doi.org/10.1016/j.proeng.2018.01.136 

[10] Beamish TD. Environmental hazard and institutional betrayal: Lay-

public perceptions of risk in the San Luis Obispo County oil spill. 

Organization & Environment. 2001 Mar;14(1):5-33. 

https://doi.org/10.1177/1086026601141001 

[11] Beamish TD. Environmental hazard and institutional betrayal: Lay-

public perceptions of risk in the San Luis Obispo County oil spill. 

Organization & Environment. 2001 Mar;14(1):5-33. 

https://doi.org/10.1177/1086026601141001 

[12] Ojo GU. Community perception and oil companies corporate social 

responsibility initiative in the Niger Delta. Studies in Sociology of 

Science. 2012 Dec 1;3(4):11. 

[13] Chang SE, Stone J, Demes K, Piscitelli M. Consequences of oil spills: a 

review and framework for informing planning. Ecology and Society. 

2014 Jun 1;19(2). 

https://doi.org/10.5751/ES-06406-190226 

[14] Palinkas LA, Downs MA, Petterson JS, Russell J. Social, cultural, and 

psychological impacts of the Exxon Valdez oil spill. Human 

Organization. 1993 Mar 1;52(1):1-3. 

https://doi.org/10.17730/humo.52.1.162688w475154m34 

[15] O'Rourke D, Connolly S. Just oil? The distribution of environmental and 

social impacts of oil production and consumption. Annual Review of 

Environment and Resources. 2003 Nov;28(1):587-617. 

[16] Zhang B, Matchinski EJ, Chen B, Ye X, Jing L, Lee K. Marine oil 

spills—oil pollution, sources and effects. InWorld seas: an 

environmental evaluation 2019 Jan 1 (pp. 391-406). Academic Press. 

https://doi.org/10.1016/B978-0-12-805052-1.00024-3 

[17]  Aguilera F, Méndez J, Pásaro E, Laffon B. Review on the effects of 

exposure to spilled oils on human health. Journal of Applied 

Toxicology: An International Journal. 2010 May;30(4):291-301. 

https://doi.org/10.1002/jat.1521 

[18] Peterson CH, Rice SD, Short JW, Esler D, Bodkin JL, Ballachey BE, 

Irons DB. Long-term ecosystem response to the Exxon Valdez oil spill. 

Science. 2003 Dec 19;302(5653):2082-6. 

https://doi.org/10.1126/science.1084282 

[19]  Siregar R, Koestoer RH, Lestari F. Revitalizing Community Participant: 

Overcoming Challenges in the Aftermath of an Oil Spill Disaster 

Preparedness in Kampung Tanah Merah Baru, Teluk Bintuni, West 

Papua. Journal Of Social Research. 2023 Sep 8;2(10):3554-69. 

https://doi.org/10.55324/josr.v2i10.1412 

[20] Wickramaratne C, Dilrukshi T, Gunawardena M, Udagedara S, Fernando 

M, Jayakody S. Citizen science and community engagement for 

environmental monitoring and emergency response: Lessons from the 

MV X-Press Pearl ship disaster. Marine Pollution Bulletin. 2024 Nov 

1;208:117033 

https://doi.org/10.1016/j.marpolbul.2024.117033 

45th World Congress on Waste Management, Bioenergy and Biofuels: A Greener Future (WMBB-25) Aug. 11-13, 2025 Barcelona (Spain) 

https://doi.org/10.17758/EARES22.F0825205 29

https://doi.org/10.3390/ijerph14101263
https://doi.org/10.3390/ijerph14101263
https://doi.org/10.3390/ijerph14101263
https://doi.org/10.3390/ijerph14101263
https://doi.org/10.17159/sajs.2018/a0247
https://doi.org/10.17159/sajs.2018/a0247
https://doi.org/10.17159/sajs.2018/a0247
https://doi.org/10.17159/sajs.2018/a0247
https://doi.org/10.17159/sajs.2018/a0247
https://doi.org/10.1016/j.algal.2022.102967
https://doi.org/10.1016/j.algal.2022.102967
https://doi.org/10.1016/j.algal.2022.102967
https://doi.org/10.1016/j.ocecoaman.2015.12.003
https://doi.org/10.1016/j.ocecoaman.2015.12.003
https://doi.org/10.1016/j.ocecoaman.2015.12.003
https://doi.org/10.1016/j.ocecoaman.2015.12.003
https://doi.org/10.1016/j.ocecoaman.2015.12.003
https://doi.org/10.2989/1814232X.2013.830147
https://doi.org/10.2989/1814232X.2013.830147
https://doi.org/10.2989/1814232X.2013.830147
https://doi.org/10.2989/1814232X.2013.830147
https://doi.org/10.2989/1814232X.2013.830147
https://doi.org/10.1016/j.proeng.2018.01.136
https://doi.org/10.1016/j.proeng.2018.01.136
https://doi.org/10.1016/j.proeng.2018.01.136
https://doi.org/10.1177/1086026601141001
https://doi.org/10.1177/1086026601141001
https://doi.org/10.1177/1086026601141001
https://doi.org/10.1177/1086026601141001
https://doi.org/10.1177/1086026601141001
https://doi.org/10.1177/1086026601141001
https://doi.org/10.5751/ES-06406-190226
https://doi.org/10.5751/ES-06406-190226
https://doi.org/10.5751/ES-06406-190226
https://doi.org/10.17730/humo.52.1.162688w475154m34
https://doi.org/10.17730/humo.52.1.162688w475154m34
https://doi.org/10.17730/humo.52.1.162688w475154m34
https://doi.org/10.1016/B978-0-12-805052-1.00024-3
https://doi.org/10.1016/B978-0-12-805052-1.00024-3
https://doi.org/10.1016/B978-0-12-805052-1.00024-3
https://doi.org/10.1002/jat.1521
https://doi.org/10.1002/jat.1521
https://doi.org/10.1002/jat.1521
https://doi.org/10.1126/science.1084282
https://doi.org/10.1126/science.1084282
https://doi.org/10.1126/science.1084282
https://doi.org/10.55324/josr.v2i10.1412
https://doi.org/10.55324/josr.v2i10.1412
https://doi.org/10.55324/josr.v2i10.1412
https://doi.org/10.55324/josr.v2i10.1412
https://doi.org/10.1016/j.marpolbul.2024.117033
https://doi.org/10.1016/j.marpolbul.2024.117033
https://doi.org/10.1016/j.marpolbul.2024.117033
https://doi.org/10.1016/j.marpolbul.2024.117033
https://doi.org/10.1016/j.marpolbul.2024.117033



