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ABSTRACT

Purpose: This research aims to assess the environmental and health consequences of crude oil exploration in the
Niger Delta, focusing on the emission of greenhouse gases and air pollutants and their impacts on public health.

o
o Crossref

Methodology: Literature search was done independently by the authors. After searching for articles on the identified
databases, other sources of available and useful data on the subject such as the print press, student’s thesis and
dissertation among others were sourced by hand search to augmented resources from the electronic databases.The
Literature search was based on the careful evaluation of key words in the title and abstract of identified studies.

Findings: The synthesis of available literature revealed significant insights into the environmental and health
repercussions of crude oil exploration in the Niger Delta. The impact of gas flaring emerged as a major concern,
leading to the release of pollutants like carbon dioxide, methane, and volatile organic compounds. These emissions
contribute to elevated atmospheric temperatures, greenhouse gas concentrations, and the formation of acid rain,
exacerbating global warming and disease transmission. The exposed population experiences a range of health
problems including chronic respiratory diseases, cardiovascular abnormalities, altered blood parameters, and an
increased risk of non-communicable diseases such as hypertension and diabetes. Prolonged exposure to pollutants
from oil exploration is linked to disrupted sleep patterns, elevated stress levels, and neurophysiological disturbances,
further contributing to adverse health outcomes.

Unique contribution to theory, practice, and policy: This study advances existing knowledge by providing a
comprehensive analysis of the multifaceted interplay between crude oil exploration, environmental degradation, and
human health in the Niger Delta region. The research offers a substantial contribution to theoretical understanding by
illuminating the intricate relationship between anthropogenic activities, environmental factors, and health outcomes.
Moreover, the study provides practical implications by proposing a series of recommendations aimed at mitigating
the negative impacts of oil exploration. These recommendations advocate for stricter regulations on emissions,
increased monitoring and enforcement, adoption of cleaner technologies, community engagement, and investment in
healthcare and environmental remediation. The findings inform policy formulation by supplying evidence-based
insights to develop robust regulations and interventions that promote sustainable development, protect public health,
and safeguard the environment for future generations.
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1.0 INTRODUCTION

The nine oil-bearing states in Nigeria are called the Niger Delta and they are: Abia, Akwa Ibom,
Bayelsa, Cross River, Delta, Edo, Imo, Ondo and Rivers States. These states occupy 7.5% of the
land mass of the country and are home to 31 million people speaking 250 different dialects from
over 40 ethnic groups and 185 Local Government Areas (LGAS) (Alani et al., 2020). These states
though socially and culturally diverse, share in common the deleterious consequences of crude oil
exploration and gas flaring. (Yakubu, 2017a). The South-southern Nigeria is richly blessed with
abundant petroleum resources which have served as the leading source of income to the country
over the years (Alani et al., 2020). However, the petroleum exploration, drilling activities, and oil
transportation in this region have generated activities such as oil spillage and gas flares and have
led to a couple of environmental degradation (Alani et al., 2020).

The Niger Delta region, location in Nigeria where largest underground deposits of oil and gas
resources are highest is a great example of such an area where flaring activities occur on a regular
basis (Ovuakporaye et al., 2019). Ovuakporaye et al., (2019) reported that the Niger Delta area is
reputed for petroleum-rich oil, making up 7.5% of Nigeria’s landmass.

Often pillaged by industrial waste activities of major oil exploration, the region spans 70,000 km2
(27,000 sg mi) area of land within the southern coast of the country, Nigeria. The effects of oil in
fragile communities within the region have been reportedly enormous. According to the
government of the federal republic of Nigeria; there were more than 70, 000 oil spills between
1970 and year 2000 with an estimated cleanup expected to span full restoration of creeks,
mangroves, aquatic lives and swamps within a 25 years duration (Oseji 2011).

A large proportion (97%) of the revenue from foreign trade that comes to Nigeria is from export
of crude oil (Alani et al. 2020). About 20% of the country’s GDP and 65% of the revenue budget
is sourced from crude oil and the vast deposit of crude oil are even more vast deposits of natural
gas located in the Niger Delta (American Association for the Advancement of Science, 2011,
Kharas et al., 2018).

Oil and gas exploration/exploitation was borne out of man’s quest for economic emancipation,
wealth creation and job opportunities (Egwurugwu et al., 2013). Oil and gas exploration began in
Nigeria in 1956 in the Niger Delta region of the country. Nigeria is the 6th largest producer of oil
in the world and it is endowed with more gas reserves than oil (NNPC, 2011). The operations of
the oil and gas industry include exploration, drilling, refining, distribution and marketing of the
finished products to the consumers. During most of these activities, wastes are generated and
discharged into the environment, either in solid, liquid or gaseous form (World Bank, 2012).

Nigeria is Africa’s largest producer of crude oil and the sixth largest producer in the world (Oni
and Oyewo, 2011; Ikeke, 2013; Egwurugwu et al., 2013). Nigeria is currently ranked rated as one
oil producing country in Africa and the 6th largest oil producer worldwide (Oni and Oyewo, 2011;
Ikeke, 2013; Egwurugwu et al., 2013) with the capacity to produce about 2.5 million barrels of
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crude oil per day (Nigerian National Petroleum Corporation, 2015). Nigeria’s oil production dates
back to the 1950s when deposits were first discovered in Oloibiri in what is now known as Bayelsa
state. Oil and natural gas extraction currently account for up to 97% of the country’s revenue from
foreign exchange, 20% of the country’s GDP and 65% of budgetary revenue. The country is also
blessed with huge deposits of natural gas.

1.2 Statement of Problem

The Niger Delta region in South-South Nigeria, on Africa’s West Coast, is densely populated. The
region, which contains a substantial stock of crude oil and natural gas, has been nicknamed “the
engine room” for Nigeria’s economic development and progress. It is responsible for up to 90%
of the country’s economic growth (or gross domestic product/GDP) (Nwilo & Badejo, 2006).
However, the same region has witnessed unjustifiable environmental pollution arising from oil
activities over the years of exploration and production which has orchestrated negative
consequences on the Niger Delta ecosystem (Nwilo & Badejo, 2006). This has led to extended
negative consequences on natural resources, which also have detrimental repercussions
psychologically, ecologically, socially, economically, and physically which, in turn, impacts the
overall health of the affected individuals (Nwilo & Badejo, 2006).

The environmental repercussions of oil spillage in the Niger Delta region are possibly the most
catastrophic (Nwilo & Badejo, 2006). Toxins in hydrocarbons cause mortality in fauna and flora
straight away and several other sublethal repercussions (Nwilo & Badejo, 2006). Animal studies
indicate that contact with Nigerian crude oil could be hemotoxic and hepatotoxic, and could cause
infertility and cancer (Adeduntan et al., 2013).

There is a significant amount of research on the environmental impacts of crude oil exploration in
the Niger Delta. However, there is still a research gap in understanding the long-term health
impacts of crude oil spills on the local population. Further research is needed to fully understand
the extent of these impacts and to develop effective mitigation strategies.

2.0 METHODOLOGY

The methodology for this study involved conducting a literature search independently by the
authors between October 22nd, 2021 and December 17th, 2021. The search was performed using
several scientifically recognized databases, including PubMed, ScienceDirect, Google Scholar,
Scopus, Cochrane, and African Journals Online. The search strategy involved using specific
keywords to identify relevant studies on the health and environmental effects of oil and gas
exploration in the Niger Delta region of Nigeria. In addition to searching electronic databases,
other sources of information such as print media, student theses and dissertations were also
consulted through manual searching. The inclusion criteria for the study specified that only
scientific articles published within the last 5 years and written in English were considered. Studies
that did not meet these criteria were excluded from the analysis.

3. DATA EXTRACTION AND SYNTHESIS
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3.1  Data Extraction

After a systematic theoretical survey of the selected material, the consistency of the obtained
information was evaluated according to the proposed subject. Thus, in order to test the conceptual
hypothesis model, a theoretical study of the selected articles was performed based on the following
sub-terms: (i) research site; (ii) petroleum exploration and its associated pollutants; (iii) type of
analysed sample (air, water, soil, sediment, plants human blood and urine; (iv) described

Concentration; (v) exposure pathway and (vi) biological effect, biological effect on human health,
and associated pathologies. Two reviewers independently screened the titles and abstracts of all
identified retrieved articles, and then an agreement on articles to be reviewed in detail was reached.
Meta-analysis was not done, since the reviewed studies were different in their design, focus, and
implementations process.

3.1 Precursors of Environmental and Health Impacts of Oil and Gas Exploration in the Niger
Delta

Air pollution is a significant risk factor for multiple health conditions, including respiratory
infections, heart disease, and lung cancer (World Health Organization, 2011). Gas flaring is a
process of releasing associated gases from refineries, wells, or hydrocarbon plants to dispose of
these gases or as a safety measure to lessen pressure (Omoniyi & Ubale, 2015; Ubani &
Onyejekwe, 2013). It has been estimated that over 170 trillion cubic feet of gas is produced in
Nigeria and more than 70% is flared off (Ismail & Umukoro, 2012; Nwankwo & Ogagarue, 2011).
Gas flaring is of major environmental concern due to emissions of greenhouse gases and toxic
gases degradation (Alani et al., 2020). The United Nations Environment Programme (2011)
reported that the oil wells in Nigeria are located in the Niger Delta States where environmental
degradation and air pollution remain the greatest threats confronting the health of the individuals
living in the region. The major sources of air pollution are fumes from vehicle exhausts and
industries as well as oil and gas flaring (Kadafa, 2012). The greatest concern is the fact that
residents of oil and gas producing communities are exposed to chronic, low-level emissions of gas
flaring and oil polluted surfaces and underground water (Ite & Ibok, 2013). Long-term exposure
to environmental pollutants carries more health risks than short-term exposure (Brook et al., 2010).

Polycyclic aromatic hydrocarbons (PAHSs) are ubiquitous pollutants that have carcinogenic,
mutagenic, and teratogenic effects on animals (Zhang et al., 2013). Gas flaring releases heavy
metals from both natural and anthropogenic sources, which can have serious health hazards on
organisms, including humans (Hui et al., 2017; Qu et al., 2018). Water sources from gas-flared
areas have high levels of temperature, total chlorine, nitrate, nitrites, sulfates, and metals with a
very acidic pH when compared with water from non-gas flared sources (Braide et al., 2016).
Incomplete combustion during gas flaring releases many poisonous gases, including polycyclic
aromatic hydrocarbons such as benzene, naphthalene, styrene, acetylene, fluoranthene, xylene,
pyrene and ethylene (Egwurugwu et al., 2013a). Flaring also produces harmful emissions such as
particulate matter like soot or black carbon which has adverse impacts on air quality (Nwafor,
2013).
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Gas flaring released by oil exploration companies in Nigeria poses a significant hazard to the
health of populations exposed to it, polluting the air and releasing greenhouse gases (Ite & 1bok,
2013). Nigeria is ranked as the 10th highest contributor to flaring of natural gas worldwide (U.S
Energy Information Administration, 2015; Vidal, 2015). Gas flaring causes the release of
greenhouse gases (GHG) and other air pollutants such as carbon dioxide (CO2), methane (CH4),
ethane, propane, butane, hydrogen sulphide (H2S) and nitrous oxide (NO2) (Ajugwo, 2011). These
gases serve as pollutants to air and water and precipitate the formation of acid rain, causing
negative health outcomes in people exposed to gas-flaring activities (Ite & Ibok, 2013). Oil spills
and gas flares pollutants/toxins cause increasing polluted air, contaminated water and soil
(Agbalagba et al., 2013). However, the impact of prolonged exposure on the physiological
functions of the body or the seriousness of the health problems in exposed groups are not yet
understood (Nwafor et al., 2015).

3.2 Environmental Impacts of Oil and Gas Exploration in the Niger Delta

Oil exploration and gas flaring in Nigeria pose significant hazards to the health of populations
exposed to it, polluting the environment and releasing greenhouse gases (Ite & Ibok, 2013). Gas
flaring causes the release of greenhouse gases and other air pollutants, which can precipitate the
formation of acid rain, causing a reduction in the pH of water and contamination with pollutants
(Ajugwo, 2013; Efe & Mogborukor, 2014; Nwankwo & Ogagarue, 2011). Qil spills also
contaminate soil, vegetation, and water sources, contributing to a reduction in the portability of
drinking water (Hagras, 2013; Kponee et al., 2015; Taiwo et al., 2012).

Incomplete combustion during gas flaring can release combustion-related pollutants like PAHs
and other volatile organic compounds into the atmosphere (Ite & Ibok, 2013). PAHSs are ubiquitous
pollutants that have carcinogenic, mutagenic, and teratogenic effects on animals (Zhang et al.,
2013). Gas flaring is also accompanied by the release of heavy metals from both natural and
anthropogenic sources. The concentrations of these metals are increased by anthropogenic
activities such as gas flaring (Hui et al., 2017; Qu et al., 2018). Water sources from gas-flared areas
have high levels of temperature, total chlorine, nitrate, nitrites, sulfates, and metals with a very
acidic pH when compared with water from non-gas flared sources (Braide et al., 2016).

Gas flaring is the burning off of gas, which sends a cocktail of poisons into the atmosphere,
including carbon dioxide and methane that are major causes of global warming. Pollutants released
by gas flaring include carbon (1V) oxide (CO2), Nitrogen dioxide (NO2), hydrogen sulphide
(HsS), benzene, butane, styrene, naphthalene, acetylene, fluoroanthene, anthrazene, pyrene,
methane, ethane, propene, ethylene (U.S Energy Information Administration, 2018). Gas flaring
can lead to emission of soot and other pollutants that can have deleterious effects on man, plants
and the environment generally. It also raises the risk of respiratory ailments and cancer and can
cause painful breathing, chronic bronchitis, decreased lung function, body itching, blindness,
impotency, miscarriages and premature deaths (Friends of the Earth Nigeria, 2008).

3.3  Human Health Impacts of Oil and Gas Exploration in the Niger Delta
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Chronic exposure to environmental pollutants, including those released through crude oil
exploration and gas flaring, has been linked to a range of adverse health effects. These effects
encompass chronic and recurrent respiratory diseases, cancers, dermatological diseases, abnormal
hematological indices, blood dyscrasias, atherosclerosis, endothelial dysfunction,
vasoconstriction, and hypertension (Ite and Ibok, 2013; Agency for Toxic Substances and Disease
Registry (ATSDR), 2007). Benzene, naphthalene, xylene, particulate matter (PM10), and other
pollutants have been associated with hematopoietic depression and alterations in red blood cell
permeability (Adiembo and Nwafor, 2010; Owu et al., 2005). Gas flaring and crude oil refining
have been linked to disruptions in sleep-wake cycles, causing neurological symptoms such as
headache, neuralgia, insomnia, and hypertension (Egwurugwu et al., 2013; Jennrich et al., 2016).
Moreover, the oxidative stress and inflammation caused by pollutants can contribute to insulin
resistance, metabolic disturbance, and apoptosis, potentially leading to diabetes and related health
issues (Wilkinson et al., 2012; Liu et al., 2016).

Gas flaring releases pollutants like carbon dioxide, methane, hydrogen sulfide, benzene, and other
volatile organic compounds, causing temperature increases in affected communities (Friends of
the Earth Nigeria, 2008). This elevated temperature can lead to chronic dehydration, decreased
plasma volume, increased blood viscosity, and elevated blood pressure (Egwurugwu et al., 2013).
Heavy metals found in high proportions in gas-flared environments, such as lead, arsenic,
cadmium, and others, can contaminate soil and water, contributing to the elevation of blood
pressure and other health issues (Egwurugwu et al., 2013; Satarug et al., 2010). Noise pollution,
another consequence of gas flaring, has been associated with cardiovascular diseases, hearing loss,
sleep disruption, and increased drug use (Goines et al., 2007; Heinonen-Guzejev et al., 2007). The
cumulative effects of these environmental stressors have led to increased blood pressure, blood
sugar, and body mass index among Nigerians living in gas-flaring environments (Ngwu et al.,
2019; Ovuakporaye et al., 2019).

The extensive prevalence of gas flaring in the Niger Delta region poses significant environmental
and health challenges. The continuous release of pollutants into the atmosphere from gas flaring
activities contributes to environmental damage, health risks, and reduced quality of life
(Ovuakporaye et al., 2019). As Nigeria ranks among the highest contributors to gas flaring
globally, with about 70 million m”3 per day and multiple gas flaring sites, the associated health
implications remain a pressing concern (Ovuakporaye et al., 2016; Egwurugwu and Nwafor,
2013). These findings underscore the need for stricter regulatory measures and efforts to minimize
gas flaring to mitigate the detrimental effects on both human health and the environment.

Hypertension and Diabetes

Nwafor et al. (2015) posited that there is a complex interplay in health risks and substantial
increases in non-communicable diseases like high blood pressure, raised blood glucose, and
overweight-obese are emerging increasingly as physiological, medical, and public health
importance in the 21st century. The World Health Organization (2014) noted that non-
communicable diseases disproportionately affect low- and middle-income countries, with the
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current projection indicating that by 2020 the largest increases in non-communicable disease
deaths will occur in Africa.

Gupta et al. (2011) reported that social determinants and drivers of non-communicable diseases
are attributable to environmental factors such as alcohol consumption, psycho-social stress, levels
of physical activity and genetic factors, rapid unplanned urbanization, globalization, aging, race or
ethnicity. These subsequently influence behavioral risk factors such as unhealthy lifestyles, diets,
and increasingly sedentary lifestyles which show up in individuals as intermediate, metabolic or
modifiable risk factors - raised blood pressure, increased blood glucose, overweight and obesity.
These eventually lead to adverse cardiovascular diseases and other complications (World Health
Organization, 2014). The Niger Delta region of Nigeria is the largest oil producer in Africa and
the most polluted region in the world (Insider Monkey, 2014). Many tons of man-made unrelated
chemicals of technological origins are produced by oil and gas explorations and exploitations and
released into the environment (Nwafor et al., 2015).

Cardiovascular Disease

Ovuakporaye et al. (2019) conducted a study that compared markers of cardiovascular and
respiratory functions in residents of common flaring sites within the Niger Delta States of Edo,
Rivers, Akwa Ibom, Bayelsa, and Delta; south-south Nigeria. The author observed that prolonged
exposure to gas flaring increased mean blood pressure with a decreased mean peak expiratory flow
rate across sampled communities. Gender-dependent variation was also seen to vary across
communities, implying that gas flaring impact is gender and duration dependent.

Egwurugwu and Nwafor (2013) conducted a study to assess the impacts of prolonged exposure to
oil/gas flares on blood pressure measures in humans in the Niger Delta Region of Nigeria. The
results showed that the test group subjects had a statistically significant increase in systolic blood
pressure (SBP), diastolic blood pressure (DBP), and mean arterial blood pressure (MAP) compared
with the control (p<0.05). Nwafor et al. (2015) evaluated the prevalence and the relationship
between blood pressure, blood glucose, and body mass index, and the tendency of developing
prehypertension and pre-diabetes in rural adults in the Niger Delta region. The results indicated
that males had a higher prevalence of high blood pressure and raised blood glucose compared with
females (p<0.05). Data analysis revealed positive and linear correlation and statistically
significantly different (p<0.001) in the varying degree of complex association of blood pressure
and blood glucose as well as body mass index.

The risk of cardiovascular disease (CVD) is influenced by non-modifiable factors such as age and
sex, and by modifiable factors linked to lifestyle and behaviour. This study was done to determine
the predictors of CVD risk among judiciary staff in Port Harcourt Nigeria using a descriptive cross-
sectional design viaa WHO STEPS instrument. The results of the sttudy of the study revealed that
a total of 226 judiciary workers participated in the survey, 130 (57.5%) males and 96 (42.5%)
females. Mean age was 43.15 years (S. D = 8.45). One hundred and fourty- four (63.7%) had
hypertension, 148 (65.5%) were overweight/obese, and 122 (54.0%) were diabetic or at risk of
diabetes. Alcohol use, risk of hypertension, diabetes, salt consumption, poor intake of fruits and
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physical inactivity, strongly predicted both moderate and high risk of CVD ( p < 0.001). Being
overweight or obese, predicted moderate risk only ( p < 0.001) while age predicted high risk only
(p =0.01). Based on the results of the study, it was concluded that The demonstrated predictors
of moderate and high risk of CVD among judiciary staff in Port Harcourt infers a need for
implementation of the WHO ‘best buys’ strategies mainstreamed into workplace-friendly health
promotion policies and interventions that facilitate lifestyle modifications among these
professionals.

3.5 Air Pollutants and the Prevalence of Non-Communicable Diseases in the Niger Delta

Several researchers have reported a relationship between air pollution and non-communicable
diseases like hypertension, diabetes mellitus, and blood lipids (Foraster et al., 2014; Coogan et al.,
2012; Dong & Qian, 2013; Chuang et al., 2011). Gas flaring causes an increase in temperature
(Oseji, 2011) and increase in temperature causes persistent and chronic dehydration among
residents of gas flaring communities. The dehydration occasioned by the persistent heat causes
reduced blood volume, an increase in blood viscosity, and increase in blood pressure which is
further aggravated by the poor water available in the Region (Egwurugwu et al., 2013). Flared gas
is one of such wastes generated in the oil and gas industry that should be turned into wealth creation
and improving sustainable development but allowed to waste and pose health hazards. Gas flaring
is one anthropogenic activity that causes global warming, disequilibrium of the earth,
unpredictable weather changes, and major natural disasters because it emits a cocktail of benzene
and other toxic substances that are harmful to humans, animals, plants, and the entire physical
environment (Anag, 2011).

Ovuakporaye et al. (2019) conducted a study that compared markers of cardiovascular and
respiratory functions in residents of common flaring sites within the Niger Delta States of Edo,
Rivers, Akwa Ibom, Bayelsa, and Delta; south-south Nigeria. The author observed that prolonged
exposure to gas flaring increased mean blood pressure with a decreased mean peak expiratory flow
rate across sampled communities. Egwurugwu and Nwafor (2013) conducted a study to assess the
impacts of prolonged exposure to oil/gas flares on blood pressure measures in humans in the Niger
Delta Region of Nigeria. The results showed that the test group subjects had a statistically
significant increase in systolic blood pressure (SBP), diastolic blood pressure (DBP), and mean
arterial blood pressure (MAP) compared with the control (p<0.05). Nwafor et al. (2015) evaluated
the prevalence and the relationship between blood pressure, blood glucose, and body mass index,
and the tendency of developing prehypertension and pre-diabetes in rural adults in the Niger Delta
region. The results indicated that males had a higher prevalence of high blood pressure and raised
blood glucose compared with females (p<0.05). Data analysis revealed positive and linear
correlation and statistically significantly different (p<0.001) in the varying degree of complex
association of blood pressure and blood glucose as well as body mass index.

Chronic exposure to products of gas flares and/or their biotransformed forms affects the kidney as
it is sensitive to such heavy metals as cadmium, mercury, lead, and halogenated hydrocarbons
(Egwurugwu et al., 2013a). Empirical evidence has revealed that exposure to particulate matter
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affects blood pressure and the underlying physiological mechanism which eventually leads to
increased cardiovascular risk like distorted circadian rhythms of renal sodium handling and blood
pressure (Tsai et al., 2012). High blood pressure can also raise serum uric acid (SUA) through
elevated serum lactate levels. This is caused by hypertension which initially produces renal
microvascular disorders with local tissue hypoxia and the lactate lowers tubular secretion of uric
acid, causing increased serum levels (Bickel et al., 2002).

Tedla et al. (2011) reported that the rise in hypertension of the exposed individuals in oil explored
areas could also be linked to the effect of gas flare on the kidneys. Chronic dehydration has also
been connected with prolonged exposure to oil and gas flares because of its effect on the kidney
and renal perfusion and persistent dehydration have also been reported to cause elevated urea level
(Tedla et al. 2011). It has been observed that gas flaring is connected to noise pollution from
blazing fire, vehicular, human traffic, and movement of heavy-duty machinery. The associated
noise pollution could contribute significantly to cardiovascular disease and hearing loss, sleep
disturbance, reduced productivity, impaired teaching and learning, absenteeism, increased drug
use, and accidents (Goines and Hagler, 2007).

Gas Flaring and Pulse Rate

Oil spills and gas flaring are common occurrences in crude oil-producing communities, causing
economic wastage as well as major health problems to communities hosting oil wells and natural
gas (Johnson et al., 2019; Oladipupo et al., 2016; Kadafa, 2012; Adelana et al., 2011).
Environmental degradation from crude oil exploration and extraction activities have posed
significant health risks to residents in oil-rich regions, with some population sub-groups, like
pregnant women, being more vulnerable (Oghenetega et al., 2020). Maternal exposure to
environmental toxicants poses a major risk to health by posing negative impacts on fetal health
and development (Sly et al., 2016). There is a plethora of evidence that has implicated maternal
exposure to oil pollutants with increased risk of miscarriage, intrauterine growth restriction, low
birth weight, birth defects, gestational diabetes mellitus, maternal depression, motor and cognitive
delays in children (Harville et al., 2017; Balise et al., 2016; Rung et al., 2016).

Irikefe et al. (2016) reported that gas flaring caused an increase in pulse rate of children in gas
flaring communities compared with non-gas flaring communities. Adienbo et al. (2013) also
reported an increase in pulse rate among solid waste workers in Port Harcourt and attributed it to
possible physiologic haemodynamic instability resulting from exposure to chemicals present in a
gas flare. Irikefe et al. (2016) also reported a significant increase in the respiratory rate of male
and female children and adult males and female residents in gas flaring communities when
compared with those of non-gas flaring communities, especially in those with longer duration of
exposure in the Niger Delta, Nigeria.
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Table 1: Prevalence of Diseases in the Niger Delta Due to Oil and Gas Exploration

S/IN | Disease Risk Factor Author Location
1. Cardio-vascular and | Gas flaring and oil | Oseji, 2011, | Umutu-Ebedei
pulmonary abnormalities. | spillage Ovuakporaye et |gas plant in
al. 2019, Delta State,
Edo, Rivers,

Akwa  Ibom,
Bayelsa and
Delta States;

4. Spontaneous abortion Hydrogen sulphide | Ovuakporaye et | Rivers, Akwa
al. (2019) Ibom, Bayelsa
and Delta

States;

5. Increases  the  blood | Gas flaring Ngwu et al. |Imo State,
pressure, blood sugar and (2019) Niger Delta
body mass index.

7. Increase in atmospheric | Gas flaring (Adiembo  and | Niger Delta
temperature, greenhouse Nwafor, 2011).

gases emission, acid rain,
global warming and
transmission of diseases

8. Chronic and recurrent | Carbon (IV) oxide | Agency for Toxic | Niger Delta
respiratory disease, | (CO2), Nitrogen | Substances and
cancers, dermatological | dioxide (NO2), | Disease Registry
diseases, abnormal | hydrogen sulphide | (ATSDR) (2007)

haematological  indices | (HsS), benzene
and blood dyscrasias,
artherosclerosis,
endothelial  dysfunction
and vasoconstriction.

11. (Health Effects) | Flared gas such as | (Dettoni et al., | Niger Delta
Neurological symptoms | dioxin, 2,3,7,8- | 2013).

50


http://www.carijournals.org/

Journal of Environment
ISSN 2789-3863 (Online)
Vol. 3, Issue No. 2, pp 41 — 62, 2023

www.carijournals.org

like headache, neuralgia | tetrachlorodibenzo-
and insomnia p-dioxin

12. Sleep deprivation which | dioxin, 2,3,7,8-
causes significant increase | tetrachlorodibenzo-
in catecholamine levels | p-dioxinv

and sympathetic activity
and hence hypertension

(Dettoni et al.,
2013).

Niger Delta

Non-Communicable
Disease

13. Hypertension,  diabetes | Air pollutants
mellitus and blood lipids

(Foraster et al.,
2014)

14, Direct elevation of | Particulate matter
systemic arterial blood

(Coogan et al.,
2012).

endothelial function, and
cardiovascular  disease
risk factors like high
blood pressure, diabetes
and obesity.

pressure.

15. Diabetes NO. and particulate | (Kramer et al.,
matter 2010).

16. Increased inflammation, | Air pollution Tashi et al
oxidative stress, (2018)

17. Hypertension and other | Air pollution
cardiovascular risk factors
like hyperlipidaemia and
diabetes mellitus.

Adeloye et al.,
2015; Ogah et al.,
2012; Amira et
al., 2012;
Kpenyong et al.,
2012
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19. Affected sleep wake | Gas flaring
cycle, sleep loss, stress
and hypertension

Ovuakporaye et
al., (2016);
(Perry et al,
2011).

Niger Delta

20. Deprived sleep and an | Gas flaring
accompanied  increased
blood pressure, rise in
serum  nor-epinephrine,
sympathetic activity and
venous endothelial
dysfunction, lowered
plasma angiotensin Il
concentration,  elevated
renal sympathetic nerve
activity and  possibly
hypertension.

Detton et al.
(2012); Perry et
al., 2011).

Niger Delta

21. Hypertension and diabetes | Particulate matter
via induction of systemic
inflammation, oxidative
stress and triggering of
autonomic nervous
system imbalance.

(Brook et al.,
2004).

Niger Delta

22. Alterations in adipokines | Particulate matter 2.5
and systemic
inflammation,
vasoconstriction and
hypertension by triggering
autonomic nervous
system imbalance;
vasoconstriction in
humans and reduction of
insulin sensitivity.

Brook et al.
2008); Peretz et
al. (2008).

Niger Delta

23. Systemic stress response, | Particulate matter
increased levels and or
bioactivity via vasoactive
mediators and the

Peretz et al.,
2008).

Niger Delta

52



http://www.carijournals.org/

Journal of Environment
ISSN 2789-3863 (Online)
Vol. 3, Issue No. 2, pp 41 — 62, 2023

www.carijournals.org

translocation of other
soluble particulate
constituents into  the

systemic circulation are
other possible and
unstable blood sugar and
blood pressure

cardiovascular disorders;
sleep loss; significant rise
in serum norepinephrine
and sympathetic activity,

venous endothelial
dysfunction and
hypertension (Dettoni et
al., 2012); Sleep loss
lowered plasma
angiotensin ]

concentrations, raised
renal sympathetic nerve
activity and probably
increase in blood pressure.

34. (Human Health | Poor air quality (WHO, 2011).
Impacts)
Cardiopulmonary system
problems

35. Painful breathing, chronic | Air pollutants like | (Friends of the
bronchitis, decreased lung | Benzene, Toluene, | Earth  Nigeria,
function, body itching, | Xylene, Particulate | 2008).
blindness, impotency, | matter,  Hydrogen
miscarriages and | sulphide,  Styrene,
premature deaths. Nitrogen oxide,

sulphur dioxide.

36. Increase in systolic blood | Gas flaring; | Egwurugwu et al.
pressure and dystolic | particulate  matter, | 2013;  Adienbo
blood pressure; | Carbon monoxide 2013;  Jennrich

2013; Perry et al.,
2011.
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38. Chronic and recurrent | Gas flaring Ilte and Ibok,
respiratory diseases, 2013

abnormal haematological
indices and increased
susceptibility to blood
dyscrasias,
dermatological diseases
and malignancies

4 CONCLUSION AND RECOMMENDATIONS
4.1 Conclusion

This review has revealed a myriad of human and environmental impacts of oil and gas exploration
in the Niger delta. However, the presence of persistent oil and gas exploration in the region has
plagued the area with persistent pollutants of various categories. Various substances that threatens
the livelihood of the people, as well as other fauna and flora have been identified. Furthermore,
the review has shown that the region is characterized by diversities of communicable and non-
communicable diseases which have made livelihood in the region disadvantageous.

Environmentalists should consider the impacts of oil exploration on the environment, including
air and water pollution, habitat destruction, and greenhouse gas emissions (Johnson et al., 2019;
Oladipupo et al., 2016; Kadafa, 2012). They should also consider the impacts on human health,
such as exposure to toxic chemicals and increased risk of respiratory and cardiovascular diseases
(Oghenetega et al., 2020). To mitigate these impacts, environmentalists can recommend measures
such as stricter regulations on emissions and waste disposal, increased monitoring and
enforcement, and the adoption of cleaner technologies (UNEP IE, n.d.).

The United Nations Environment Programme (UNEP) has established its Industry and
Environment office (UNEP IE) to promote environmentally sound industrial development. Its
goals include encouraging the incorporation of environmental criteria in industrial development
plans, facilitating the implementation of procedures and principles for the protection of the
environment, promoting preventive environmental protection through cleaner production and
other pro-active approaches, and stimulating the exchange of information and experience
throughout the world (UNEP IE, n.d.).

4.2 Recommendation

To mitigate the environmental and health impacts of crude oil exploration in the Niger Delta,
several recommendations were made. These include:

1. Stricter regulations on emissions and waste disposal: Governments and regulatory bodies
should enforce stricter regulations on emissions and waste disposal from oil exploration
activities to reduce air and water pollution.
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2. Increased monitoring and enforcement. There should be increased monitoring and
enforcement of regulations to ensure that oil companies comply with environmental standards
and are held accountable for any violations.

3. Adoption of cleaner technologies: Oil companies should be encouraged to adopt cleaner
technologies and practices to reduce their environmental footprint. This can include measures
such as reducing gas flaring, improving waste management, and using less polluting methods
of oil extraction.

4. Community engagement and compensation: Oil companies should engage with local
communities to address their concerns and provide fair compensation for any damages caused
by oil exploration activities.

5. Investment in healthcare and environmental remediation: Governments and oil companies
should invest in healthcare and environmental remediation in communities affected by oil
exploration to mitigate the negative impacts on human health and the environment.

4.3  Contribution to Theory, Policy, and Practice

In terms of theoretical implications, This study helps advance our understanding of the complex
interplay between human activities, the environment, and human health. This study can inform the
development of more effective policies and practices to mitigate the negative impacts of oil
exploration while maximizing its benefits. This study can help advance our understanding of the
complex interplay between human activities, the environment, and human health. It informs the
development of more effective models and frameworks for analyzing and addressing the negative
impacts of oil exploration while maximizing its benefits.

In terms of policy, this study can provide valuable evidence to support the development of more
effective regulations and policies to mitigate the negative impacts of oil exploration. For example,
policymakers can use the findings of this study to develop stricter regulations on emissions and
waste disposal, increased monitoring and enforcement, and incentives for the adoption of cleaner
technologies.

In terms of practice, this study can inform the development of more effective strategies and
interventions to mitigate the negative impacts of oil exploration on the environment and human
health. For example, environmentalists and public health practitioners can use the findings of this
study to design and implement programs to reduce air and water pollution, protect habitats, and
promote public health in communities affected by oil exploration. These efforts can help improve
the health and well-being of residents in these communities while also protecting the environment
for future generations.
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