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ABSTRACT
Ghana discovered oil and gas within its shores in commercial quantities in the year, 2007. This
discovery was hailed as a potential turn around for the country’s economic destiny. While this
optimism may have been well-founded, there has been a relative lack of appreciation of the
potential adverse implications of the industry on traditional smallholder livelihoods, and the
critical ecosystems that form their basis. In many countries, discovery of natural resources results
in negative environmental and social outcomes, due to the loss of local livelihoods and
environmental degradation. Deterioration of local livelihoods occurs through several biophysical
pathways, both simple and complex. Oftentimes, governments in the developing world do not
conduct effective environmental and social impact assessment and monitoring in the extractive
industry. This study combined multiple theoretical perspectives in an attempt to understand
complex interlinkages that underlie the almost inevitable negative outcomes associated with
natural resources exploitation in developing countries like Ghana. The project further sought to
evaluate the possible decline in critical local ecosystems and its impacts on the livelihoods that are
dependent on them, in ways that are perceptible and not so easily perceptible. Finally, the study
sought to understand how any such decline in ecosystem services and livelihoods may result in
negative social and cultural outcomes. The study employed primary and secondary data which
were analyzed both qualitatively and quantitatively to assess the magnitude of these adverse
impacts. The study used Remote Sensing (RS) and Geographical Information System techniques
to assess land use change in the areas of the oil and gas exploitation. Land use change as a proxy
helped in understanding how the new oil industry may be impacting agricultural ecosystems and
xi

ensuing consequences on the livelihoods that depend on them. Standard Gas Chromatography and
Mass Spectrometry (GC-MS) laboratory protocol were followed to determine the toxicity levels
of chemicals discharged via oil exploitation activities and how this pollution might directly impact
fish habitat, and consequently, population. The parameter of toxicity was used as a simple proxy
for the many complex ways through which oil and gas exploitation might impact the livelihoods
of fisher folk. Surveys and interviews were conducted for local farmers and fisher folks to
understand how exploitation activities impact on their livelihoods. Data obtained from the study
were quantitatively and qualitatively analyzed. The oil industry has without doubt contributed to
the status of Ghana being one of the fastest growing economies in the world, and has provided
employment opportunities for many around the country. However, for local livelihood dependents,
the consequences of the oil industry seem to be very different. The results show that the oil industry
has adversely affected livelihoods of both farmers and fisher folks, alike, without alternative
livelihoods. About 23 km2 of agricultural land has been converted to urban purposes since 2001 in
the Sekondi-Takoradi Metropolis, with nearly half has occurring between 2009 and 2016. This is
against a general increase in agricultural land area through the entire country. The oil industryaccelerated agricultural land losses have directly affected about 25% of the total surveyed farmers,
deepening local poverty and food insecurity. Similarly, the livelihoods of fisher folks have
generally declined due to primarily due to the implementation of exclusion zones that limit access
of fishermen to fertile fishing grounds. The study also revealed that loss of livelihoods and the
complex migration dynamics, accelerated by the oil industry, have led to deterioration the
sociocultural wellbeing. The oil industry has driven an increase in cost of living and high levels of
local unemployment, which has imposed on local communities, consequences such as increased
rates of vices, school dropouts, and teenage pregnancies, as well as number of conflicts. For Ghana

xii

to reap maximum returns from the relatively new oil and gas industry, it is essential to take a cue
from other countries that have had to grapple with severe environmental issues relating to oil and
gas exploration in order to forestall potential conflicts.

xiii

CHAPTER 1. Introduction and Background of Study
In 2007, Komos Energy announced the discovery of oil in commercial quantities in Ghana’s
territory off the Gulf of Guinea. After several years of oil prospecting, the assessment of the
offshore deposits along the coast of the Western Region meant Ghana could become an oil
producing nation. In December of 2010, oil production formally started in Ghana and it was
officially ushered into the league of oil-producing nations (Adusah-Karikari, 2015; Amoasah,
2010; Kumar et al., 2013; Planitz & Kuzu, 2015). With an estimated yield of two billion barrels of
oil and 5000 billion cubic feet of gas in the oil fields, and an expected average revenue of one
billion dollars annually, this industry is seen as a tremendous opportunity in the drive towards
economic prosperity for Ghana (Adusah-Karikari, 2015; Amoasah, 2010; Kumar et al., 2013).
The optimism for such potential upward economic turn-around in a developing country is wellfounded. Since the dawn of industrialization, uninterrupted oil and gas supply has fueled the global
economy especially to meet the high energy demands of highly developed nations (AdusahKarikari, 2015; Amoasah, 2010; Barker & Jones, 2013). In this current peak period of oil
production and exploding global population, the demand for oil and gas continues to rise, making
them an even more coveted resource. For this reason, countries with large oil and gas reserves are
normally considered well off due to high revenues that accompany their exploitation (AdusahKarikari, 2015; Amoasah, 2010; Barker & Jones, 2013; Kumar, Adu-Larbi, Dorathy, Wokoma &
Ablorh, 2013; Planitz & Kuzu, 2015). However, cognizant of history, some have cautioned this
sense of optimism in Ghana’s oil industry. Ghana’s poor track record in exploitation of other
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natural resources and experiences of other oil producing countries like Nigeria and Gabon
legitimize such concerns (Obeng-Odoom, 2013; Planitz, 2014).
There is a plethora of literature that continue to emerge with regards to the environmental, social,
and cultural impacts of the new oil and gas industry in the Western Region of Ghana (AdusahKarikari, 2015; Amoasah, 2010; Kumar et al., 2013; Manu, 2011; Obeng-Odoom, 2013; Planitz &
Kuzu, 2015; Planitz, 2014). These studies draw on a variety of theoretical frameworks such as
ecosystems services approach (Amoasah, 2010); sustainable livelihoods framework (Manu, 2011;
Planitz & Kuzu, 2015; Planitz, 2014); female political ecology (Adusah-Karikari, 2015); and the
resource curse (Obeng-Odoom, 2013). As Manu (2011) points out, the immense interest of
scholars in the oil and gas industry in Ghana is that based on experiences with gold mining, the oil
drilling will likely degrade the environment and undermine the livelihoods of the local populations.
Adusah-Karikari (2015) has already pointed out an already growing sense of the blessing of oil
find turning into a burden for communities. In this regard, Manu (2011) cautions Ghana could be
leading down the path of a curse.
Researchers have documented the trail of degradation left in many countries as a result of resource
exploitation. This includes land degradation, air and water pollution, and loss of biodiversity. In
many countries, competition between the extraction industry and locals for resources and space
has devolved into full blown conflicts. This is especially the case when inhabitants of resourcerich countries view exploitation activities as interfering with traditional livelihoods while
providing no viable alternatives (Adusah-Karikari, 2015; Chambers, 1987; Cuba et al., 2014;
Odukoya, 2006; Plänitz & Kuzu, 2015; Plänitz, 2014).
The tendency for discovery of natural resources to result in such negative repercussions in various
countries in Africa and many developing areas in the world is an issue that still confounds scholars
2

and policy makers alike. Explaining the puzzling link between resource discovery and extraction,
and the adverse social outcomes is a much contested issue in Africa. Several scholarly works have
therefore taken different perspectives in attempting to explain this link including but not limited
to the resource curse theory, and various development and dependency theories (Akiwumi, 2006;
Manu 2011; Omoweh, 2005; Rosser, 2006).
Arguments put forth by resource curse proponents conceptualize the chain of causality between
resource abundance and poor development outcomes in developing countries (Obi, 2010; Ross,
1999). Proponents of the resource curse theory argue that countries much endowed with natural
resource are more likely to experience poor economic, political and social outcomes. Some of
these outcomes are abject poverty signifying poor economic performance; high levels of illiteracy;
and in the worst case, civil war (Humphreys, Sachs & Stiglitz, 2007; Karl, 2005; Ross, 2001;
Rosser, 2006). The high revenues received from the extraction industry do not trickle down to the
average citizen; dissipating at the top of the economic and social ladder through corruption. High
levels of unemployment and deterioration of environment resulting from extraction-related
activities add to this already bleak picture fueling internal grievances that produce conflicts
(Adusah-Karikari, 2015; Manu, 2011).
Some critics of the resource curse theory, however, challenge that in as much as the theory is valid
on the surface level, it is reductionist and ahistorical, focusing mainly on economic factors and
internal policies responsible for negative development outcomes while ignoring very important
historical and global dynamics of resource exploitation and trade (Ayelazuno, 2014). As AdusahKarikari (2015) asserts, the circumstances and conditions that engender the resource curse are
deeper and more complexly interrelated, and as such need to be carefully unraveled and
understood. Sophisticated understanding of the underlying causes and dynamics may lead to more
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accurate explanation for the reasons accounting for the stress under which resource-rich countries
live, argue the critics (Ayelazuno, 2013; Obi, 2013; Omoweh, 2005). How the resource curse is
constructed and reproduced, and whose interests it serves may be some of the questions that may
be answered with a better understanding of the underlying factors (Obi, 2013; Ross, 1999).
Furthermore, the context within which the extraction of resources is carried out, who is responsible
for the appropriation of the extracted resources and the means to accumulation will be better
illuminated if historical and global dynamics, and how it interacts with the present and local, is
better probed (Obi, 2013; Omoweh, 2005). Many researchers point out the critical role of unequal
power relations inherent in the global economy lay out conditions that manifest into the resource
curse.
Dependency and world systems theorists explore and probe the underpinnings of the resource curse
paradox through the understanding of political economy mechanisms (Murshed and Altaf, 2008;
Ross, 1999; Rosser, 2006). Many of these researchers point out how the critical role of unequal
power relations inherent in the global economy lay out conditions that manifest into the resource
curse, and fundamentally situate dynamics at the national level within the global context arguing
that the development of countries in the global north is directly linked to underdevelopment of the
global south and overexploitation of its resources (Ahiakpor, 1985; Babones, 2015; Bornschier &
Chase-Dunn, 1985; Burns, Kick & Davis, 2003; Kick, McKinney & Thompson, 2011; McMichael,
2010; Wallerstein, 2003; Wallerstein, 1979; Wallerstein, 1974).
According to Adeola (2001), the interests of powerful countries are represented by their surrogate
multinational corporations (MNCs) who carefully plan natural resource exploitation in poorer
countries with the intention of shortchanging them. Adeola (2001) further articulated that a careful
analysis of several resource induced conflicts in African countries shows that post-colonial
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governments of these nations use their absolute power vested in them to direct policies that usurp
the communal resources and repress the independence of indigenous groups. These outcomes as
mediated and facilitated by local institutions and foreign agencies lead to wider inequalities,
putting certain socio-economic groups at risk especially those within remote areas where these
exploitation activities take place (Adeola, 2001; Akiwumi, 2006; Ayelazuno, 2011; Harvey, 1998;
Yaro, 2013). This makes the work of many scholars who primarily study the impacts of
exploitation on indigenous communities highly imperative.
As far as local and indigenous communities are concerned, several studies have addressed their
plight under the plunder of continuous exploitation inherent within the capitalist accumulation
agenda (Adeola, 2001; Akiwimi, 2012; Ayelazuno, 2011; Bornschier & Chase-Dunn, 1985; Bush,
2009; Omoweh, 2005; Yaro, 2013). In most developing countries, the peasants who predominate
populations are impoverished and vulnerable groups whose livelihoods and survival are directly
connected to their natural resource base (Ayelazuno, 2011; Bush, 2009; Hilson and Garthforth,
2012; Manu, 2011). By this fate, they represent a competition for the local and global elites whose
desire for accumulation is also bound to these resources. In this clash, the disenfranchised,
powerless locals are the usual losers, but not without what can manifest as violent resistance and
conflicts (Adeola, 2001; Renner, 1996).
Dislocation and decimation of their entire ways of life through persistent environmental
degradation, and concomitant loss of essential livelihood supporting ecosystem services (services
from ecological systems necessary for the sustenance of human populations) are some of the
several consequences local communities and indigenous people endure by their incorporation into
the global industrial and economic enterprise with the presence of MNCs, as many empirical
studies have found (Adeola, 2001; Ayelazuno, 2011; Bornschier & Chase-Dunn, 1985; Bush,
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2009; Kick, McKinney & Thompson, 2011; Omoweh, 2005; Yaro, 2013). Adusah-Karikari (2015)
observed that the livelihoods of communities are subjugated to the economic interests of the
powerful countries represented by corporations and the African ruling class who take the shortterm view of exploitation for “maximum” economic returns. Similarly, Odukoya (2006) expressed
that as characteristic of primitive accumulation, the high economic returns desired by MNCs and
local elite come with very high social, economic and environmental costs for local communities.
The subjugation of local communities is primarily through economic inequality, the degradation
of natural systems and the ecosystems services they produce off of which such communities
directly depend for their livelihoods (Adusah-Karikari, 2015; Jike, 2004; Odukoya, 2006). The
Millennium Ecosystems Assessment (MA) acknowledged that there are steep inequities that exist
between different social groups and classes of people in the event of ecosystem service losses.
According to the MA (2005), while ecosystems services are required to sustain mankind in general,
some services are critical as they are of more immediate and tangible utility to some sects of the
population than to others. Therefore, there is a case of “winners” and losers” when ecosystems, on
which local livelihoods directly depend, are decimated. This is because some groups of people
may live at the expense of others. Usually, the poor segments of societies within developing
countries have sustained a long tradition of deriving subsistence livelihood from a few ecosystem
services such as productive agricultural land for farming, or productive oceans for fishing (Daw et
al., 2011; MA, 2005). With no political clout whatsoever, decisions regarding such critical
ecosystem services which form the basis of their livelihoods are made by the core whose activities
have the most potential to cause serious impairment to ecosystem services.
While the issues of loss of ecosystem services have featured prominently in recent years, several
studies have focused on aggregate analysis which is an approach that is insensitive to differential
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impacts on different subgroups in a society. However, since aggregate studies result in aggregation
of human well-being, it tends to mask even more critical issues that may be more conspicuous at
a disaggregated scale with consideration for different subgroups. A disaggregate scale is especially
important approach to highlight the plight of local communities which are disproportionately
affected by destruction of ecosystems (Daw et al., 2011). With special focus on developing
countries, Daw et al. (2011) noted that it is important for ecosystem services to the poor to be
analyzed separately from the rest of the society, especially for subgroups whose economic and
social well-being depend on benefits derived from ecosystems. This step is even more critical
given the depth of inseparability that exist between socio-economic activities, cultural identity,
and ecosystem services in many rural communities within developing countries (Arhem, 2005;
Jike, 2004; Liu et al., 2007; McMichael, 2010).
In Ghana, the narrative about loss of ecosystem services and local livelihoods is not new in
resource-rich communities exploited by MNCs. Formerly known as the Gold Coast, the country’s
importance in the trade of precious minerals, especially gold, can be traced to the pre-colonial era
(Ayelazuno, 2011; Dumett 1998; Hilson, 2002). In spite of Ghana’s endowment with immense
riches, there remains a sense of palpable despondency at the community level in resource
extraction regions (Ayelazuno, 2011; Hilson and Garthforth, 2012). Instead of enjoying the
windfall of riches, the general picture in these communities is one of degraded livelihoods and
deterioration of economic and social well-being (Ayelazuno, 2011; Hilson, 2005). Taking into
consideration such antecedents at both the global and local scale, it has been established through
the lens of political ecology within which the unequal power relations in the global society
engenders deterioration of locally essential ecosystem services in resource endowed communities.
Such deterioration also leads to the degradation of local livelihoods and eventual transformation
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and disruption of societal fabric, as well as culture as a whole (Blaikie and Brookfield, 1987;
Bryant and Bailey, 1997; Chambers, 1987; Honburg, 2006; Kick et al., 2011; Yaro, 2013).
With this establishment that the livelihoods of communities succumb to accumulation by the
powerful interests (Adeola, 2001; Bornschier & Chase-Dunn, 1985; Bush, 2009; Cuba et al., 2008;
Odukoya, 2006), it is expedient to conduct a comprehensive analysis of how these same processes
may be playing out in the Western Region of Ghana with regard to the presence of the oil industry.
Obeng-Odoom (2013; 2009) has already alluded to the need for a disaggregated study to illuminate
the impacts of the oil industry on different subgroups in the Western Region of Ghana. In his
research focused on urban areas within the Western Region of Ghana, he rejected the categorical
claims of the resource curse narrative as the curse plays out for only a particular sect of the
population. He argued that “the oil city is not monolithically blessed or cursed… curses and
blessings co-exist and are distributed along class lines”. Continuing, Obeng-Odoom (2013) noted
the importance of applying additional analytical frameworks that will provide empirical findings
in understanding the dynamics around which the oil industry will be a curse for a one group and a
blessing for another. According to him, a broader framework for analysis should be more sensitive
to class and differentiated rights (Obeng-Odoom, 2013).
Looking through such a broader framework, which is sensitive to differentiated power and rights
on the local level to understand how the new oil industry impact the livelihoods of politically
subservient smallholders, forms the theoretical basis of the proposed study. In this framework, it
is important to understand some of the mechanisms through which activities in the oil industry
interferes with locally essential ecosystems. A study in this sense would require an
interdisciplinary approach that will capture both relevant ecological and human variables, and the
complex interaction that exist between them through a conceptual framework that considers
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multiple perspectives, while seeking to explain the direct antagonism between exploitation of
natural resources and local livelihoods (Crane, 2010; Goldman and Schurman, 2000; Jike, 2004;
Kick et al., 2011; Liu et al., 2007; McMichael, 2010).
1.1. Gaps in Literature
In many areas around the world, scholars have recognized and studied the impacts of exploitation
of oil and other natural resources. While many scholars (Adusah-Karikari, 2015; Amoasah, 2010;
Barker & Jones, 2013; Kumar et al., 2013; Manu, 2011; Obeng-Odoom, 2013; Planitz & Kuzu,
2015; Planitz, 2014) have already conducted several studies to examine the potential impacts of
the Ghanaian oil industry on the environment and society, there are only a few that acknowledge
the differential impacts of the industry on different segments and subgroups of the society
(Adusah-Karikari, 2015; Ayelazuno, 2014; Boahene and Peprah, 2011; Obeng-Odoom, 2013;
Obeng-Odoom, 2009). As a matter of fact, only Adusah-Karikari (2015), through Feminist
Political Ecology, has singled out women in her study taking into consideration gender-based
power relations and differentiated rights at the local level and how their primary livelihood
activities are affected by oil exploitation. Even with the few exceptions, there is still poor
understanding of how the oil industry impact traditional subsistence livelihoods and the locally
essential ecosystem services upon which they depend. In addition, there is also conspicuous lack
of understanding of some of the underlying biophysical mechanisms through which such impacts
on ecosystem services may occur.
1.2. Problem Statement
There is a close association between exploitation of natural resources and ecosystems degradation
in many regions, especially the developing world. Communities in extraction areas
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disproportionately bear the harmful effects of ecosystem services degradation especially when
their livelihoods directly depend on ecosystem services. The potential adverse consequences of oil
and gas exploitation on ecosystem services and associated livelihoods of communities and the
dynamics that generate such impacts is an important subject of inquisition. There is limited
understanding of how these interactions play out in the communities in the Western Region of
Ghana where oil exploitation takes place.
The MA (2005) has indicated that loss of ecosystem services occur through direct and indirect
means. In the Ghanaian extraction industry, many researchers have found that the loss of important
ecosystem services incurred in resource exploitation are through direct and indirect impacts in
terms of discharges as a result of operations and the increase in migration influx which in turn
leads to conversion of agricultural lands (Arago & Rud, 2011; Gougha & Yankson, 2012; ObengOdoom, 2013; Obeng-Odoom, 2009; Perhar & Arhonditsis, 2014). Political ecologists, Blaikie
(1985) and Forsyth (2003), have indicated the need to understand how such biophysical processes
that occur through such impacts and the unequal power relations at the local level interact to
produce negative social outcomes. However, since the beginning of exploitation of oil and gas in
Ghana, there has been lack of monitoring of how exploitation related activities affect such critical
livelihood support ecosystems. In this sense, it is important to conduct empirical studies that
attempts to assess and quantify the impact of oil exploitation activities at the biophysical level and
how any changes in the culturally sensitive ecosystem services impact the livelihoods of
inhabitants whose existence and cultural identity directly depend on them.
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1.3. Objectives of the Study
The main aim of the study was to assess the impacts of the oil and gas industry on critical local
ecosystems and the smallholder livelihoods that depend on them, taking into consideration the
political-economic contexts through which these occur.
1) First, this study sought to study land use change directly and indirectly caused by the presence
of oil and gas industry, in order to assess the impacts on agricultural ecosystems.
2) Secondly, it sought to examine the potential impacts of oil exploitation on coastal and marine
ecosystems through the release of toxic chemicals in its operation industry.
3) Finally, the project explored the effects of changes in these critical ecosystems on the socioeconomic and cultural well-being of local communities whose livelihoods are directly dependent
on them.
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CHAPTER 2. Theoretical Considerations and Concepts
As already explained, the study sought to understand the impacts of oil exploitation on a select
subgroup – traditional livelihoods dependents (farmers and fishermen) – in the society by virtue
of how the development of the oil industry is likely to impinge on the critical ecosystem services
that support them. For this reason, its conceptual framework is built on multiple, overlapping
theories and concepts, namely; political ecology, ecosystems services, and unequal power relations
as will be explained using the world-systems. Political ecology broadly politicizes environmental
issues and takes into consideration how the global and local power structure, and the unequal
exchanges therein, and the result in differential outcomes for different actors in case of
environmental change. In other words, while it considers the relationship between man and nature,
it is sensitive to the differential power relationship that exist in the human society. It is therefore
the common strand that connects the issues addressed in unequal power relations and ecosystems
as Hornborg (2006) indicated in his writing “Ecosystems and World-Systems”. The concept of
ecosystem services deals with the benefits that are obtained from environmental resources and the
capacity of anthropogenic activities to affect the quality of these services. As Lele et al. (2013)
points out, the concept has become the approach to thinking about and assessing the relationship
between man and nature. Meanwhile, the world-systems theory provides an in-depth
understanding into the unequal power relations and exchange within the world power structure,
and how such unequal exchange is reproduced at the local level.
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2.1. Political Ecology
The underlying rationale of political ecology is the notion that unequal power relations play a
decisive role in struggles over the environment and emphasizes how the poor are increasingly
marginalized and vulnerable in such conflicts (Bryant, 1998). Increasingly, there is a growing
realization that issues of environmental conservation and degradation are as much about social
processes as physical ones. As a matter of fact, Blaikie (1985) observed that social issues are the
major underlying constraints to environmental conservation and protection rather than physical
and technical issues. In many cases, the social processes are dictated by the political structures in
a given locality and the distribution of power. In this light, the field of political ecology has
emerged and grown over the past decades to focus on these underlying and widespread political
explanations for the change and deterioration of the environment (Forsyth, 2003). In this sense,
according to Bryant (1992), political ecology makes an inquiry into political forces and their
consequences for changes in the environment and outcomes.
As indicative in the phrase, “political ecology” combines to popular concepts; the broadly defined
political economy and concerns in ecology (Blaikie and Brookfield, 1987; Escobar, 1996). In fact,
there is a consensus among scholars of political ecology that it is not an entirely new thinking but
rather, a new dimension of ecological study predicated on the extension of ideas and assumptions
of political economy (Bryant and Bailey, 1997). Contextually, political ecology conceptually
marries ideas of unequal exchange as expatiated by world-systems theorists and ecosystem
services as will be explained in the sections that follow in this study (Hornborg, 2006; Bryant,
1998). According to Forsyth (2003), a combination of the two captures the constantly shifting
discussion about society and land-based resources, as well as how the dynamics play out within
classes and groups within society itself. Khan (2013) has further explained that even though
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political ecology is a broad concept utilized by different scholars in different ways without a
concrete or universally accepted theoretical underpinning, it generally uses the concept of power
relations and differentials around the globe to interpret the relationship between humans, society,
and nature. For this reason, the analytical approach of most political ecologists has been the
examination of the frameworks of political economy and their linkage to issues of environmental
change and loss of ecosystem services in terms of exploitation based on geographical location,
gender, class, and subaltern status (Khan, 2013).
As already alluded to, MNCs have been the principal driving force behind the global capitalist
project that has wreaked environmental havoc in many third world countries, and in many cases
have found formidable partners in the state and local elites. According to Bryant and Bailey (1997),
the debt crisis that engulfed the Third World in the 1980s opened them to even worse forms of
environmental degradation. Under the auspices of the World Bank and the IMF, many third world
countries were compelled to compromise on environmental protection in order to encourage the
largely laissez-faire exploitation of natural resources, through the Structural Adjustment Program
(SAP). With a compromised rent-seeking state authority, who in most cases are looking to protect
their interests, powerful actors successfully shaped “public transcripts” in order to portray
activities as socially acceptable, fueling an agenda of third world market triumphalism. The plight
of grassroots and weak actors that are confined in the “hidden transcripts”, is what often forms the
basis of resistance, and it is only with such open resistance that legitimacy of public transcripts are
questioned (Bryant and Bailey, 1997).
To explain the role of MNCs in environmental degradation in many developing countries,
Ecologist (1993) stated that many MNCs often take advantage of their position as non-place-based
actors to pursue their economic interests. Since they are disembedded from any particular culture
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or environment, the only loyalty they have is to their stakeholders and therefore, work to ensure
maximum returns, even if it means desecrating the environments and livelihoods of many placebased actors, especially those at the grassroots. According to Bryant and Bailey (1997), while most
state authorities have been fingered as complicit in the activities of MNCs, most of them are illequipped to enforce environmental regulations in order to protect and manage their environments
even if they wished to do so. On another hand, state’s cooperation may be coerced by powerful
MNCs with the support of institutions such as the World Bank and the IMF through threats of
withdrawal of support for governments. In this light, MNCs are given the “green light” to continue
destructive activities, even when there are available alternative clean technologies and means for
operations (Bryant and Bailey, 1997; Ecologist, 1993). The instances of environmental
degradation perpetrated by extractive MNCs around the world are abundant. From countries such
as Nigeria, Ecuador, Malaysia, Ghana, Brazil and Papua New Guinea among others,
“development” has been characterized by disruption of indigenous livelihoods and cultural
genocide. This is because the activities of powerful MNCs have caused massive environmental
degradation, cultural disintegration, and social disruption (Bryant and Bailey, 1997; Bebbington,
2012; Colchester, 1993; Hecht and Cockburn, 1989; Hilson and Garforth, 2012).
One of the significant driving forces behind political ecology as a field and theory has been the
critique of apolitical ecology that it focuses on the purely physiographic variables, without
explaining and adequately accounting for the dynamic role of human actions. However, as most
political ecologists acknowledge, most scholars in the field especially in the early stages did little
to correct this anomaly, only to swing the pendulum of inquiry to the other end (Blaikie, 1985;
Bryant and Bailey, 1997; Forsyth, 2003). Bryant and Bailey (1997) acknowledged this by stating
that political ecologists have tended to focus more on the political than the ecological aspect, which
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render very difficult, the complex physical explanation of human-environment interactions.
Forsyth (2003) noted that the separation of science and politics in political ecology can be
attributed to the fact that many political ecologists viewed biophysical explanation as unnecessary
in important social science applications. However, Blaikie (1985) also emphasized the need to
keep a balanced inquiry in political ecology in order to ensure that technical and physical aspects
of environmental issues are not neglected, but researched and understood in the social and
economic factors as they occur in the local situation. As a matter of fact, in his work explaining
soil erosion in developing countries, Blaikie (1985) stated that:
“Essentially, in an explanation of a case of soil erosion, there are two sets of specificity to be
tackled - that of the physical system and that of the social/economic system, and they both have to
be brought together and analytically integrated. An omission of the first would lead to a failure to
specify the physical processes of soil erosion… The omission of the second (the social/economic
system) leads to a purely technocratic and physical study of the processes of soil erosion and
perhaps the immediate land-uses leading to it, without any analysis of other political economic
relationships at the local, regional and international scales which determine the actions of the
land-user in the affected area”. Blaikie (1985), pp. 88-89.
With an integrated approach, the philosophy and the sociology of science would provide new
insights into the biophysical causes and impacts of environmental problems. Additionally, a
balanced inquiry has the potential of shedding light on social and political factors that frame the
tenets of environmental science, and how science can contribute in shaping politics (Forsyth, 2015;
Forsyth, 2003). Actually, Forsyth (2003) in discussing the framework of ‘critical’ political ecology
indicated the need to utilize the ‘philosophy of science to identify potential means of integrating
realist biophysical prediction with social and political constructions. With this framework, what
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Forsyth (2003) sought to accomplish overcome the shortfall of traditional approaches to political
ecology, where the politics is separated from the laws and principles of science of the environment.
Similar to Blaikie (1985), Forsyth (2003) expressed the underlying need for integrated analysis as
follows:
“First, the adoption of environmental science without acknowledging how it is affected by social
and political factors undermines its ability to address the underlying biophysical causes of
perceived environmental problems. Second, the adoption of policies based on such
unreconstructed science frequently produces environmental policies that unfairly penalize many
land users— especially in developing countries—and may even increase environmental
degradation and poverty by threatening livelihoods. This book seeks to address these two problems
by exploring the links between science and society in order to avoid the replication of inadequate
science, and to enable the production of more biophysically accurate, and socially relevant,
science”. Forsyth (2003), pp. 2
By socially relevant science, one of the key ambitions of Forsyth’s critical political ecology
framework was to offer explanations related to the environment that are more sensitive to political
contexts within which changes occur. According Forsyth (2003), this approach would help avoid
the trap of universalistic statements that are blind to class categories, and fail to incorporate
understandings of local livelihoods. Additionally, Forsyth (2003) indicated that adopting critical
political ecology is essential to make science relevant to all social groups, and increase the
understanding of how complex biophysical changes may affect different groups differently.
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2.2. Understanding the Concept of Unequal Power Relations through World-Systems
Theory
Dependency theory is a set of ideas originally developed in the 1960s to explain the dynamics of
global development. Dependency theorists rejected the modernization theory, emphasizing the
need to understand the complexity of imperialism in shaping post-colonial states (Amin 1997;
Chase-Dunn 1975). In understanding this complexity of imperialism emerged the perspective of
world-systems theory which sought to elaborate on capitalist exploitation of underdeveloped
countries by highly developed ones (Adeola, 2001; Amin 1997; Chase-Dunn 1975).
Fundamentally, adherents of the world-systems theory explain how the current state of the modern
world emerged (Kohl, 1987). As a framework, the world-systems is deployed to interpret the
dynamics inherent in the market-driven social system of the modern world developed over the past
500 years (Babones, 2015). It has therefore become one of the many lenses through which scholars
of social sciences and economics can study how power differentials within the global system
perpetuate an exploitative unequal and capitalist class relations (Babones, 2015; Wallerstein,
2012).The world-systems analysis as devised by Immanuel Wallerstein in the 1970s is deeply
rooted in the grand theory of historical materialism as by Karl Marx (Adeola, 2001; Akiwumi,
2006; Kick et al, 2011). Primarily, Wallerstein, through the world-systems analysis, was concerned
with understanding the global patterns of power and domination, and how uneven distribution of
resources and power is shaped by the larger capitalist economic system (Adeola, 2001; Akiwumi,
2006; Wallerstein, 1974; Yaro, 2013). Through the world-systems, scholars try to predict the
likely course of events in economic, social, and political spheres around the globe and on the local
level by carefully understanding economic and political patterns of human history (Gregory, 2004;
Kohl, 1987).
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As in the case of other dependency theories, the world-systems framework for analysis
conventionally uses the core/periphery hierarchy as a model in which the modern world-system is
divided into the core, semi-peripheral, and peripheral zones (Akiwumi, 2006; Babones, 2015;
Gregory, 2004). According to Akiwumi (2006), colonialism is identified as the linkage between
the core and periphery of this spectrum. This is because of the assumption that the core countries
attain their wealthy status through the exploitation of the peripheral zones essentially through past
colonial relationships, neocolonialism, conquest, and economic imperialism (Akiwumi, 2006;
Chase-Dunn, 1998).
While the core engage in the production and marketing of industrial products, peripheral zones are
primarily restricted to the export of primary resources. Furthermore, the exchange within the world
economic system that unites the different regions is asymmetrical and weighted in favor of the
economically and politically powerful core states of the global north (Bornschier and Chase-Dunn,
1985; Kohl, 1987).
As has been explained by Burns et al. (2003), core countries, due to their position in the worldsystem tend to be the most economically and technologically developed. These endowments places
them in an unarguable hegemonic position. In this position, they are able to appropriate huge
amounts of the world’s natural resources through willful economic manipulation and systematic
restriction of the rise of poor countries beyond peripheral or semi-peripheral status (Akiwumi,
2006; Burns et al., 2003). Arguing further, world-system theorists posit that the continuing growth
and development of core countries is directly linked to the exploitation of the peripheral and semiperipheral zones; hence the need to restrict their growth and keep them underdeveloped
(Bornschier and Chase-Dunn, 1985; Chase-Dunn, 1998; Kick et al., 2011; Wallerstein, 1974). Due
to their weak and subordinate position within the world system, peripheral and semi-peripheral
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countries are powerlessly drawn into the world-system to their disadvantage as their resources are
plundered (Adeola, 2001; Bornschier and Chase-Dunn, 1985; Burns et al., 203; Wallerstein, 1979).
The inequality and uneven development within the core and periphery are spatially conspicuous.
While core countries are geographically located in the global North, semi-peripheral and peripheral
countries are concentrated in the global south (Kick et al., 2011). At the apex of the global
hierarchy is the North Atlantic countries while most countries in Africa make up the true periphery;
the lowest bottom of the hierarchy (Kick et al., 2011). The world-systems connotes a relatively
constant global social structure within which there is intersocietal networks and interactions for
optimal functioning (Adeola, 2001; Kick et al., 2011). Even though it may be argued that the
strongest theme that runs through the world-systems theory is the exploitation of the weaker
periphery by a powerful core, the presence of the semi-peripheral zones on the core-periphery
continuum is an indication of sophisticated nuances that must be fully comprehended (Adeola,
2001; Akiwumi, 2006; Chase-Dunn and Hall, 1997; Gregory, 2004;).
The semi-peripheral countries, according to Akiwumi (2006), play a two-sided role within the
world-systems dynamics. As they themselves are exploited by the core of the spectrum, they also
play a key role in the exploitation of the true peripheral countries in a quest to move up the
hierarchy (Akiwumi, 2006). While there appear to be some rigidity and constancy to the worldsystem structure as earlier alluded to, Wallerstein and other world-system theorists have indicated
that the identities of specific countries that occupy the various economic units are subject to
fluctuation, especially within the semi-peripheral and peripheral zones (Adeola, 2001; Babones,
2015). As expressed by Akiwumi (2006), different countries in the semi-peripheries are affected
differently by dynamics within the world economy. As some benefit in the decline of the world
economy, some benefit in its rise; thus fluctuating identities of countries within the peripheral and
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semi-peripheral zones. In furtherance of this assertion, Bornschier & Chase-Dunn (1985) and
Akiwumi (2006) have stated that aspiration of peripheral countries to rise in the hierarchy is very
restricted and to large degree at the whim of core countries; often rewarding their allies with a little
upward mobility.
Since Karl Marx, several scholars have discussed the exploitative tendencies within the global
economic system. That exploitation of natural resources serves to fuel massive development of the
core while ravaging the periphery has been extensively studied (Amin 2002; Ayelazuno, 2011;
Shivji 2009). This massive accumulation of wealth on a worldwide scale by the core while
inhibiting capitalist development in the raw material exporting periphery and leading to deplorable
conditions in these countries is what has been characterized as “possession by dispossession” or
“primitive accumulation” (Amin 2002; Ayelazuno, 2011). World system theorists point to slave
trading as one of the most concrete manifestations of this crude sense of wealth accumulation by
core countries (Amin 2002; Ayelazuno, 2011; Shivji 2009). According to Ayelazuno (2011),
primitive accumulation is not simply historical but contemporary as well, as this same sense of
accumulation still persists in peripheral zones.
Interestingly, to fully comprehend how the world-systems work, it is important to acknowledge
the nuances, one of which is the reproduction of world-systems structure on the local level and the
interaction between the different units. This dynamic is more contextually relevant to this study as
it represents the main scale of analysis. While the theory has been applied to analysis of dynamics
within a globalized system, some scholars suggest it is equally important to take cognizance of the
core-periphery microcosms that are produced locally, which is sustained through operations that
emanates from core countries and aids the smooth operation of the global system (Adeola, 2001;
Akiwumi, 2006; Kick et al., 2011). In this regard, perhaps, it is important to note that Wallerstein
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(2002) has already indicated that the word “world” in world-systems does not necessarily have to
reflect the global scale. In the context of the theory, the intention of Wallerstein (1974) was to
portray a self-contained system. Chase-Dunn and Hall (2006) also clarifies this by indicating that
a world-system can depict the core-periphery interactions between two cultural groups in a given
locale and the polities that exist between them, as long as one dominates or exploits the other. In
such internal or localized world-systems, however, Chase-Dunn and Hall (2006) argue there may
not necessarily be the presence of a semi-periphery.
As far as the global scale is concerned, Galtung (1971) and Babones (2015) have expressed that
while the world consists of Center and Periphery nations, each country also has its own center and
periphery. According to Ahiakpor (1985), in the global commodity chains in this current world
economy, most of the population in core countries work in high-value added nodes while their
counterparts in the peripheral nations work in low-value added nodes. In the high-value added
nodes, Ahiakpor (1985) explained, there is an extraction of surplus value from the low-value added
nodes through monopoly rents. In line with assertions by Ahiakpor (1985), and at the same time
cognizant of the core-periphery structure on the national and local level, Babones (2015) explained
the dynamics quite differently. Babones (2015) explained that even though there truly exist highvalue added nodes in the core of the world-economy, most of the working population are actually
not located in the high-value added nodes that will enable them to extract such monopoly rents at
the expense of the globe’s most impoverished people. To put it simply, the whole population of a
country like America reside in the core of the world-economy but most of them live at the
periphery and semi-periphery of the country’s internal structure while the very few live at the core
(Babones, 2015). Similarly, in the peripheral countries of the world-system, there are parts of the
population who sit at the core of the internal structure while most dwell at the true periphery.
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In poor peripheral countries, the gap between the core and peripheries at the local and national
level becomes even more widened. The insertion of such countries into the global capitalist system
successfully creates niche of tightly organized local elite and traditional leaders who have a
symbiotic relation with foreign entities in terms of economic interests (Bryant and Bailey, 1997).
These elites, according to Ahiakpor (1985), are products of centuries’ old colonial rule who are
unable to identify with local customs and values, but rather identify with foreign westernized tastes
and preferences to measure success and status. To meet these tastes, these elites and local leaders
often collude with or are employed by surrogates of core countries in the world-systems with
common organic interests — to amass extreme levels of wealth and power (Akiwumi, 2006;
Gregory, 2004; Kohl, 1987; Odukoya, 2006). Perhaps, this rather conspicuous synergies of
interests between the core of periphery nations and that of core nations is best described by Galtung
(1971) in his center-periphery model to depict the functioning of imperialism (Figure 2.1).
According Akiwumi (2006), the surrogates of global core interests at the local level are the MNCs
who have become the main vehicles of globalization or as Galtung (1971) expressed it, the
“transmission belt for value forwarded to the Center nations”. Odukoya (2006) argues that for the
fact they are guaranteed economic and political dominance at the national and local level, local
elites gladly pursue the capitalist development agenda despite strong evidence of crisis potential.
The potential for crisis is due to the fact that uncontrolled exploitation inherent in the capitalist
economic agenda is detrimental to local people and further subordinates them; a scenario that
overruns the principles of sustainability (Adeola, 2001; Gregory, 2004; Kohl, 1987; Odukoya,
2006). The desire of the hegemonic class to sustain its hegemony and the reaction elicited by
subjugated groups is an important condition that defines whether the end result is crisis or
development (Odukoya, 2006).
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Figure 2.1. Galtung’s Center-Periphery Model (Adapted from Galtung, 1971)

In most developing countries, the reckless exploitation of resources by MNCs and their local
collaborators on the back of neoliberal globalization has resulted in severe pollution and ecological
degradation at the expense of communal groups (Adeola, 2001; Omoweh, 2005). The reckless
appropriation and destruction of resources of local groups as they are incorporated into national
and international web of economic activities have had profound impacts on societies; destroying
modes of sustenance and indigenous cultures of local communities (Amin 1997; Harvey 1998;
Omoweh, 2005; Yaro, 2013). Such appropriation and destruction is what Yaro (2013) aptly
described as a reincarnation of past principles of possession by dispossession. He further expressed
that this new form of primitive accumulation is achieved through the combination of political and
economic power which is dictated by the invisible hand of the market. As has been argued by
many scholars, the unequal power relations within the world-systems shape conditions in resourcerich countries. Such a structure engenders third world resource plunder as engineered by internal
and external actors which leads to immense environmental degradation and injustices in
developing countries (Adeola, 2001; Adusah-Karikari, 2015; Amin 1997; Renner 1996).
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Since capital accumulation is dependent of ecological assets such as forests and minerals,
Hornborg (2006) argues for “ecologizing” the world-systems theory. By this, he meant
conceptualizing an interface between the world-systems and ecosystems. Continuing, Hornborg
(2006) explained that this interface he advocates essentially will require substitution or
supplementation of the Marxist labor-oriented concept of exploitation with a resource oriented
one. From this reasoning, some researchers have focused their research on unequal ecological
exchange between nations or groups (Downey et al., 2010). Increasingly, many of such studies
have been interested in the ecologically unsound exploitative tendencies of MNCs within
developing countries and how the accompanying environmental degradation strains poor
indigenous people (Adeola, 2001; Adusah-Karikari, 2015; Burns et al., 2003).
These concerns are of empiric relevance to arguments by world-systems theorists as socioeconomic and cultural well-being of several local communities are directly bound to the health of
the environment. It is, however, worth reiterating that scholars of political ecology, acknowledging
the ideas expressed within the world-systems, have produced litany of studies that deal more with
explaining the power relations on the global and local levels, and its implications for the
environment and locals (Blaikie and Brookefield, 1987; Blaikie, 1985; Forsyth, 2003; Guha,
1989). This study is based on this principle to explore the likely impacts of MNC operations on
locals as would be elaborated subsequently.
2.3. Ecosystems services
Daily (1997) defines an ecosystem as a set of organisms living in a given area, the physical
environment in which they thrive, and the interactions that ensue between them. Ecosystem
services are also defined as the conditions and processes through which the natural ecosystems,
and the species of which they consist, fulfill and sustain human lives. From ecosystems, humans
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obtain goods such as forage, natural fiber, pharmaceuticals, timber, seafood, many industrial
products and their precursors among others. Apart from provision of tangible goods, the global
population wholly depends on the ability of ecosystems to serve as actual life-support systems
through regulation of earth’s weather patterns, control of erosion, prevention of floods and
droughts and others (Daily, 1997; Daw et al., 2011; EC et al., 2012; MA, 2005; Noss et al., 1995).
While the phrase “ecosystem services” is fairly new, the notion it conveys has been in existence
for ages (Lele et al., 2013). Only intended as a metaphorical expression for “environmental
services” that Wilson and Matthews (1970) had already expressed, the concept of ecosystem
services has emerged to be the main terminology (Lele et al., 2013; Noorgaard, 2010).
From the concept of ecosystem services, the myriad of services that ecosystems provide are
classified under four main categories; provisioning, regulating, cultural and supporting services
(Figure 2.2) (Daw et al., 2011; EC et al., 2012; MA, 2005; TEEB, 2010). Considered under the
provisioning services is the production of tangible goods such as food, water, fiber, fuel and other
resources. Services such as regulation of air quality, carbon sequestration and climate regulation,
and regulation of water cycle among others, are classified under the regulating services. Under the
cultural services are non-material benefits such as recreation, tourism, inspiration, educational
values, aesthetic values, and cultural heritage and identity. Services such as provision of habitat
for species and the maintenance of genetic diversity can be grouped under support services (Daw
et al., 2011; EC et al., 2012; MA, 2005).
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Figure 2.2. The four main categories of ecosystem services

Until the turn of the industrial revolution, humanity drew benefits from natural cycles of
ecosystems and the services they produce without causing major disruptions (Daily, 1997).
However, for the past two centuries humans have gained the status of “ecological superpowers”
with the ability to wreak unthinkable havoc that impairs or essentially destroys the critical
functions of ecosystems through overexploitation and large scale pollution (Benayas et al., 2009;
Daily, 1997; Foley et al., 2007). Through physical, biological, or chemical means, human activities
have impacted virtually every part of the biosphere (Daily, 1997). Economic indices often
underestimate ecosystem services and Daily (1997) argued that there is probably nowhere that the
gulf between actual and perceived value is greater, as the value becomes even more conspicuous
after the service is lost or disrupted.
Even though ecosystems have always served as support systems for the life of mankind,
ecosystems services in its present day understanding is based on the work of Marsh (1864), whose
publication of Man and Nature illuminated and criticized the approach with which mankind used
natural resources. Marsh (1864), in this era when there had not been a sufficient understanding of
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the scientific basis of ecosystem services, criticized the notion that prevailed that resources were
inexhaustible, and tried to explain the impact of deforestation on climate. Leopold (1949) furthered
assertions by Marsh (1864) in his work, The Land Ethic. In this publication, Leopold pointed out
the importance of recognizing the value of land in and of itself without being subjected to one form
of utility or the other by man. According to Leopold, the notion of man as a conqueror of the land
was self-defeating as ecosystem services provided by such natural resources could never be
substituted. In this sense, Leopold advocated the need to see land as not a subject but rather a
member of the community. In over a decade after Leopold’s work, the environmental movement
was fully ignited as the work of Rachel Carson, Silent Spring, drew attention to the effect of
pollution of anthropogenic activities on biodiversity. In her publication, Carson (1962) bemoaned
the detrimental impacts of indiscriminate use of pesticides.
In as much as issues regarding decline of ecosystems and their possible repercussions have been
at the forefront of the environmental movement, human activities have continued to degrade them
unabated. One of the major contributing factors is that it is relatively easier quantifying short-term
costs of establishing regulations regarding the use of a resource as well as protecting the
environment. However, costs of not regulating resource use and the protection of environment are
not easily quantified due to their longer time horizons (Daily, 1997). Concerns associated with
degradation and the scientific uncertainties associated with ecosystem processes led to the
Millennium Ecosystems Assessment (MA). Between 2001 and 2005, the MA was carried out to
assess the linkages between ecosystem services and human well-being, especially in illuminating
the repercussions associated with changes in ecosystems and their implications for human societies
(Carpenter et al., 2009; Daily et al., 2009; Dugan et al., 2010; Maes et al., 2012; MA, 2005).
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While traditional economic analyses have attempted to quantify ecosystem services, they grossly
underestimate the values associated with ecosystem services. For instance, while tangible goods
such as fish in the ocean and forest products may readily be quantified, the cultural value for
traditional cultures that are intrinsically dependent upon such natural systems may not be easily
quantifiable. As a matter of fact, most human religious beliefs are essentially attached to the natural
world and integrity of natural ecosystems (Daily, 1997; EC et al., 2012; Kosoy and Corbera, 2010;
TEEB, 2010). The recognition of the importance of such ecosystems has led to explicit legal
acknowledgement of the right of many native groups to productive and healthy natural ecosystems,
for instance, the Aboriginal people of Australia (Trigger et al. 2014).
Even with provisioning services that can relatively be easily quantified, the MA found that those
obtained for the sustenance of the rural poor are typically overlooked in national statistics and
poverty assessments. According to MA (2005), a study conducted in 17 countries found that
national statistics did not capture about 22 percent of household income for rural communities in
forested regions from activities such as harvesting of wild food, fuelwood, medicinal plants, and
fodder among others.
In assessing changes in ecosystems and their impacts on human well-being, the conceptual
framework (Figure 2.3) of the MA posited that humans are only an essential component of
ecosystems and that there is a dynamic cyclical interaction that exist between them and the other
parts of the ecosystem. In the framework, as the human condition changes, this both directly and
indirectly causes changes in the other parts of the ecosystems. This in turn can sometimes
drastically impact human well-being (MA, 2005). Meanwhile, there are other natural systems apart
from anthropogenic activities that also diffusely impact the ecosystems. Factors such as economic,
social, and cultural factors that are not directly related to ecosystems can also alter human

29

conditions. These factors that drive ecosystem changes are classified into direct and indirect
drivers. Anthropogenic factors such as overexploitation, pollution, and physical modification of
ecosystems, and biological factors such as invasive alien species are classified under direct drivers
while population change, sociopolitical and cultural factors, and technological change are
classified under indirect drivers (Chapin et al., 2000; MA, 2005).

Figure 2.3. Millennium Ecosystem Assessment Framework of Interactions between Ecosystem Services,
Human-Wellbeing, and Drivers of Change (Adopted from MA, 2005).

Even though there has been considerable economic development around the globe over the past
50 years, this growth has not been without rapid changes to several ecosystems in order to meet
the constantly growing demand for timber, fuel, fiber and so on. The MA assessed and evaluated
24 ecosystem services worldwide. Of this number, 60 percent were found to be degraded or used
unsustainably through various means such as harvest or pollution (MA, 2005). According to MA
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(2005), the full costs associated with the degradation of ecosystems are now becoming apparent.
While the lack of constant monitoring makes it daunting to estimate the impact that changes in
ecosystem on societies and cultures due to either lack of expertise or urgency, there is an increasing
ample evidence to indicate adverse socio-economic outcomes. The problems associated with poor
management of ecosystems contribute to significant harm to people in different parts of the world,
especially poor communities who disproportionately bear the burden, and this threatens to negate
the development strides achieved over the past decades. In fact, the MA found that regions that
struggled to meet the targets of Millennium Development Goals (MDGs) were those facing the
most problems with ecosystems degradation, particularly where the rural poor are most reliant on
ecosystem services for their livelihoods (EC et al., 2012; MA, 2005).
Daily (1997) based on the knowledge that certain populations are wholly dependent on ecosystem
services, while the livelihood of others are far removed from such services, subscribes to the
classification of human beings into ecosystems people and biosphere people by Dasmann (1988).
Per this classification, ecosystems people are made of peasant farmers, fishermen, and forest
dwellers among others. This is because these groups of people directly depend on biological
resources that are found within their local ecosystems for the entirety of their lives, and in many
ways have become part of the ecosystems they inhabit. On the other hand, biosphere people are
urban dwellers and inhabitants of industrialized societies, as well as individuals engaged in
commercial or high-input agricultural production and fishing. Dasmann (1988) expressed that any
interaction between the biosphere and ecosystem people is usually destructive to the latter’s way
of life. In this knowledge, ecosystem people are the most vulnerable section of the population as
they are equipped with few skills to exchange for livelihood, in order to cope with major changes
in the ecosystem. Meanwhile, biosphere people are better cushioned against shocks that
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ecosystems changes may present as their livelihood base essentially encompasses the entire
biosphere (Daily, 1997; MA, 2005).
For the unequal distribution or share of impacts of ecosystem services between different segments
of the global and local populations, Daw et al. (2011) stated the need to understand the “winners”
and “losers” dichotomy associated with ecosystem changes. MA (2005) shared in this view since
they also observe that the impact of ecosystem changes on the most vulnerable segment of the
population are not adequately taken into account during management decisions. To further explain
the phenomenon of “winners” and “losers”, it is important to understand that there exists tradeoffs between different ecosystem services (Figure 2.4). This has been explained by many authors
who have indicated the due to the socio-ecological dynamics, increases attempting to increase one
ecosystem service may result in the decline of another (Bennett et al., 2009; Daw et al., 2011; MA,
2005). For instance, in the ecological sense, while the offshore drilling for hydrocarbons from the
ocean ecosystem may lead to increase in energy supply, the processes involved in the extraction
process may lead to the release of substantial artificial pollutants such polycyclic aromatic
hydrocarbons (PAHs) which pollutes and destroys the habitat for ocean organisms. In this same
scenario, considering the social dimension of the trade-offs, the extraction of hydrocarbons may
lead to the expansion of wealth for the top class (biosphere people) of the society, while local
peasants (ecosystems people) whose livelihoods are bound to flourishing ocean ecosystem lose
out. It is also worth noting that while ecosystem people lose out due to the decline in essential
system services, they may also likely face restrictions to accessing the benefits accrued from
exploiting hydrocarbons due to their social and political position or status.
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Figure 2.4. Conceptualizations of ecosystem services (ES) and human well-being (WB) as adapted from
Daw et al. (2011).
(a) through (c) indicate concepts that do not disaggregate human well-being (i.e. the beneficiaries).
Hypothetical increases in ES and well-being are indicated by bold boxes. (a) Simplistic aggregated view of
well-being and ES, which leads to assumptions that increases in ES will lead to increases in well-being. (b)
Elements of human well-being are disaggregated, recognizing that different ES may contribute to different
elements of well-being. (c) ES are disaggregated to explore trade-offs between them.
(d) and (e) illustrate aspects of ES and human well-being that disaggregates human beneficiaries of ES.
Each scenario shows an increase in the flow of an ES (highlighted boxes) and the differential impacts on
two potential beneficiaries (A and B). (d) Trade-offs between different ES lead to winners and losers
depending on who is placed to benefit from which ES. (e) Access mechanisms determine the well-being
impacts of changes in ES. Increases in ES1 are captured by B but are not available to A.

While there has been a recent explosion of interest in ecosystem services over the past decade in
academia and policymaking spheres, many authors notice that assessments of ecosystem services,
either in terms of benefits or consequences of their declines, are carried out on aggregate basis
(Carpenter et al., 2006; Daw et al., 2011; MA, 2005). However, even though aggregate analysis
may be successful at identifying trade-offs, there are many shortcomings with respect to such
container assessments as it has already been explained that different ecosystem services contribute
to different aspects human well-being among different populations. According to Daw et al.
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(2011), aggregate analysis of ecosystem services which takes into perspective the society as a
whole neglects the dynamics of “winners” and “losers”, and is limited in reflecting truths that may
only be recognized when analysis are carried out from the perspective of individual groups. To
bolster this argument, Daw et al. (2011) describes aggregate ecosystems analysis as analogous to
national aggregate indices of wealth such as gross domestic product per capita that masks very
important and wide variations in the wealth of individual members of the poorest segment of
societies. In concordance, MA (2005) indicates that the failure to acknowledge that different
stakeholders are unequally affected by ecosystem services are likely to lead to policies and
interventions that are unworkable or inequitable at all scales.
For a more robust analysis of ecosystem services, different authors suggest disaggregated or
multiscale assessments that are sensitive to needs of different segments of societies, especially
distinguishing the different poor and peasant from others. Also, such disaggregation would be
necessary to distinguish between different groups of poor people based on their functional
relationship to provisioning ecosystem services in terms of whether they are immediate users,
sellers, or non-participants (Daw et al., 2011; MA, 2005). Daw et al. (2011) further suggests that
depending on context, an appropriate level of disaggregation may be within the scales of wealth,
gender, ethnicity, or groupings based on livelihood as well as class in terms of opportunities for
income and access qualification.
2.4. Conceptual Framework, Research Questions and Parameters of Study
This section presents the conceptual framework of the processes of ecosystems degradation and
the ways and directions in which they affect traditionally subsistence livelihoods through time. As
already stated, given the innumerable list of ecosystems services within any given area, the study
adopted a proxy approach to assess the impacts of oil industry on ecosystems that most affect the
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traditional local livelihoods. The ecosystems services that were considered in this study are those
that are identified as primary and direct support systems to the livelihoods of the study area in
context (Adusah-Karikari, 2015; Daw et al., 2011; Daily, 1997; Manu, 2011; MA, 2005; Plänitz
and Kuzu, 2015).
Before proceeding to present the framework, it is prudent to explain the main ideas in the theories/
concepts under considerations, as expatiated above that inform the inherent interlinkages.
1. That, there is a hierarchical structure of power within the human society, both on global and
local levels, and unequal exchange exist between them as one exploits the other (Akiwumi,
2006; Chase-Dunn and Hall, 2006; Hornborg, 2006; Wallerstein, 2002, 1974).
2. That, human activities, directly and indirectly, impact the environment and the ecosystem
services it produces (MA, 2005), and that the hierarchies in society play a significant role in
the kind and magnitude of impacts (Chase-Dunn and Hall, 2006).
3. That, while human activities impact the environment, all segments of the human society are
not equally impacted by the loss of an ecosystem service. Therefore, there is need to
disaggregate society when assessing the impacts of the decline or loss of ecosystem services
(Daily, 1997; Dasmann, 1988; Daw et al., 2011).
4. That, the work of several third world political ecologists and scholars in other fields have
exhaustively associated presence of MNCs with environmental degradation in developing
countries, and the violent fall-outs, as well as the social and cultural distortion that ensue
(Akiwumi, 2006; Blaikie and Brookefield, 1987; Blaikie, 1985; Bryant and Bailey, 1997; Jike,
2004).
5. That, the social changes that occur as a result of environmental degradation resulting from
MNC activities do not exist exclusive of the biophysical changes that take place. Therefore,
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there is need for one to complement the other when seeking to study the impact of MNC
activities in developing countries (Blaikie, 1985; Forsyth, 2003).
6. That, to avoid the trap aggregate analysis as cautioned by Daw et al. (2011), the source of
livelihood is a reasonable scale of disaggregation of society (ecosystem and biosphere people),
as the definition by Daily (1997) and Dasmann (1988) suggest. There are several benefits for
using this scale of disaggregation as per the main objectives of this study:
a. It recognizes the hierarchies inherent in human society and the exploitation that
exist in their interactions.
b. It recognizes that certain activities impact different groups or actors in the society
differently.
c. While it separates the wealthy from the impoverished, it also introduces one more
level of disaggregation. This next level is the separation of the poor whose
livelihoods are directly bound to ecosystem services and those who may depend on
other economic activities.
From the points listed above, this study prioritized the livelihoods of the relatively powerless
ecosystem people (farmers and fisher folk) in the context of the study area, and the impacts of the
oil and gas industry on the primary ecosystems on which their livelihoods depend.
The main objective of this research is founded on the principal hypothesis that from a broader view
of unequal power relations and differentiated impacts, the exploitation of oil and gas which is a
core activity interferes with optimal functioning of ecosystems and the services they provide.
Impairment of the optimal functioning of these ecosystems in turn adversely impact the livelihood
and cultural well-being of local inhabitants. The theoretical and conceptual models as presented in
figures 2.5 and 2.6 explain the basis of this hypothesis and serves as a guide for my research. The
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model 2.6 posits that the impacts of oil exploitation on ecosystems and livelihoods involves several
parameters that interact directly and indirectly, to disturb ecosystem services, which have feedback
implications on social cohesion and culture.
According to the model 2.6, the development of the new oil industry which is an externally
generated core activity with special interests, both internal and external, directly and indirectly
affect land use change in two different ways. First, there is direct effect of land use change due to
priority given to the installation of massive infrastructure to facilitate operations. Secondly, the
windfall of wealth promised by the oil industry stimulates a new wave of migration into the
catchment area of oil exploitation. This indirectly sets off a shift in priority from farmlands to
residential and commercial land development to accommodate the in-flux of migrants. More
people results in higher pressure on ecosystems but more importantly, smallholder farmers in such
areas usually with weak land tenure systems lose their land through appropriation by local elites
whose desire is to accumulate wealth.
Within the model, it is also seen that the oil industry, whose primary goal is to minimize
operational cost and maximize profits, freely pollutes the ocean and coastal areas. In a vacuum of
strict environmental regulations, the toxic pollutants released by the oil industry into the ocean
reduces the fish population. The reduction in fish population means that small scale fishermen
whose livelihoods depends on fishing become severely affected. This reduction in fish catch is
even more exacerbated due to restrictions in fishing zones.
With small scale fishing and farming being the main economic mainstays of these local
communities within the surrounding communities closer to exploitation activities, the model
further postulates that the loss of livelihoods disturbs the social structure and its optimal function.
In the western region, not only is an activity such as fishing an economic mainstay, it is part of the
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identity of the people. For this reason, when such activities are disturbed, a socio-cultural
dysfunction ensues which ultimately could lead to very negative repercussions as has been
observed in the Niger Delta region of Nigeria.
Having explained the interactions as theorized within the conceptual model, the research sought
to answer the following main research question;
What are the impacts of the oil industry on critical ecosystem services and smallholder
livelihoods?
To address the above question, the following sub-questions will be answered:
What is the impact of the oil industry on agricultural ecosystems and livelihoods?
What is the impact of the oil industry on fishing ecosystems and livelihoods?
How does the oil industry affect the socio-cultural systems in the communities within the
catchment area of oil exploitation related activities?

Figure 2.5. Conceptualization of aspects of ES and human well-being that disaggregates human
beneficiaries with respect to the oil industry in the Western Region of Ghana as adapted from Daw et al.
(2011).
This scenario depicts an increase in returns in the oil industry in the highlighted box, trade-offs with locally
essential ecosystems, and the differential impacts on the two groups of people (ecosystem and biosphere
people). Trade-offs exist between oil exploitation and locally essential ecosystems, leading to winners and
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losers depending on who is placed to benefit from the exploitation of oil resources. Access mechanisms
determine the well-being impacts of changes that results from oil exploitation. Benefits accrued from
increased returns of the oil exploitation are captured by biosphere people but are not available to ecosystem
people due to unequal power relations that exist between them.

Figure 2.6. Conceptual Framework of Study showing the mechanisms of impacts of oil exploitation
activities on the two locally essential ecosystem services (agriculture and fishery), and the livelihoods that
depend on them.

Key for main links
Indirect Impact on ecosystem services
Direct Impact on ecosystem services
Direct and Indirect Impacts on ecosystem services

39

CHAPTER 3. Literature Review
3.1. Natural Resources in Africa- The Story of Exploitation and Consequences
Exploitation of natural resources and the concomitant mismanagement is deeply ingrained in the
history of Africa. For more than 500 years, the continent has hosted vast amounts of global mineral
deposits, and therefore has many entities, both local and foreign, with vested interests (Ayelazuno,
2011; Lopes, 2013). During the period of slavery and colonization, Africa was regarded as a land
of inferior people that was only significant because it contained important resources needed to
sustain and advance Western civilization (Osei-Boakye, 2012). The desire of imperial powers to
have the biggest share of these resources led to the “scramble” for Africa at the Berlin Conference
in 1884-85 (Osei-Boakye, 2012). The centuries old phenomenon set off a relationship of
exploitation where the continent is exploited until today. This relationship has shaped the
economies of countries on the continent, their pace of development, and the means by which
people are affected, especially with indigenous people whose resources are most exploited by
imperial powers (Le Billon, 2001; Osei-Boakye, 2012). The first scramble for Africa has since
been proceeded by the second scramble for power after the cold war where a newly independent
Africa was divided for control.
Currently, deposits in Africa is said to account for about three-quarters of platinum supply around
the globe, while also accounting for about half of global diamonds and chromium (Lopes, 2013).
In addition, the continent is also responsible for the supply of about 20 percent of total gold and
uranium supplies in the world. Countries in Africa, despite having such valuable resources in
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abundance, are primarily producers as they do not consume or add significant value to them. In
fact, Africa produces only one percent of manufactured goods in the world. The resources from
the continent serve as raw materials that feed industrialization and development of other regions
around the globe (Lopes, 2013). The exportation of resources has contributed minimally to
reducing economic struggles on the continent due to the fact that it plays marginal role in
international trade despite its resources playing a central role in the international commodity
market. As Lopes (2013) expresses, Africa is not regarded as a price-maker, but rather a price
taker. While extracting companies operating in the continent have enjoyed a windfall of profits
over the past decades due to a sharply risen commodity prices, the share of host countries has been
comparatively small. In 2010, returns on mining for African governments grew by 60 percent,
while the profits accrued by mining companies grew by more than 150 percent (Lopes, 2013). As
a matter of fact, most African countries are said to have received significantly lower percentages
of the windfall due to the huge tax breaks the multi-national mining companies enjoy.
Oil and gas deposits have not been as historically significant in Africa relative to other minerals.
Nevertheless, the prominence of oil and gas has steadily risen in Africa in recent decades as vast
deposits are being discovered in many countries on the continent (Lopes, 2013). There is a
considerable amount of oil deposits off-shore in sub-Saharan Africa (Hagan, 2014). The significant
oil deposits have reignited an already considerable interest in the resources of Africa. This situation
some authors have christened the third scramble for Africa (Ghazvinian, 2007; Osei-Boakye,
2012). This is because the US, China, and European countries have exhibited considerable interest
in the oil resources that are currently being discovered in commercial quantities in several countries
in Africa, with each looking to claim their stake (Hagan, 2014). There are several MNCs or foreign
entities currently in various countries on the continent prospecting for oil or already in the business
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of oil exploitation. According to Lopes (2013), over 30 countries in Africa are currently producers
of oil and gas, with the Gulf of Guinea responsible for an estimated seven percent of total oil
supply around the globe (Lesourne and Ramsay, 2009). Compared with oil from the Middle East,
oil in Africa is said to be easier to convert to gasoline, and contains lesser amount of impurities
making it easy to refine. These coupled with their viscosity, as well as lower associated
transportation costs due to its geographic location makes it attractive for the different foreign
interests (Hagan, 2014).
Oil resources have played a very significant role in the development of many countries that are
regarded as economically well-off due to the importance of energy in the global economy. For this
reason, discovery of oil in many countries is accompanied by very high expectations from both
governments and citizens (Karl, 1997; Owusu-Ansah, 2012). If well-managed, proceeds from oil
and gas production have the capacity to accelerate the economic development of countries and
better the lot of a nation’s citizens. However, many of the expectations that accompany oil find, as
in the case of several other natural resources on the continent have not been met. In many countries,
natural resource find has been accompanied by violent conflicts. This paradox of natural resource
find and such adverse outcomes has been exhaustively discussed in literature in the context of
resource curse theory – the idea that countries are better off without natural resources than having
them (Hagan, 2014; Obeng-Odoom, 2013).
Many researchers have identified that foreign companies and corrupt governments who seek to
maximize their profits from extraction of natural resources are the cause of natural resource
conflicts that have bedeviled the continent (Asiedu, 2006; Ross, 2003). Many scholars have noted
that the lack of accountability and transparency, coupled with the neglect of other sectors when
natural resources are discovered in countries are some of the main contributing factors of the
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perpetual underdevelopment of Africa. As noted by many authors, the share of oil in foreign direct
investments (FDI) in Africa is about 70 percent, while exceeding 90 percent in some countries.
The fact that the elite in these countries tend to cluster around areas of oil operations means that
any economic benefits from extraction activities flow to them, with little to no flow to the rest of
the people, leaving them economically depressed. For instance, in Nigeria, it is estimated that
about 400 billion dollars of oil revenue has been misappropriated since 1960, while 90 percent of
the population survive on less than two dollars a day (Asiedu, 2006; Osei-Boakye, 2012; Ross,
2003). Extractive communities have little or no say as to how proceeds from resource extraction
are utilized as the government holds resources in trust for the entire nation. For this reason, in cases
where governments misappropriate proceeds from exploitation activities, the position of citizenry
could drastically differ from the official position assumed by government as far as exploitation
activities are concerned. In many cases, such differences have fueled disgruntlement of the people
(Owusu-Ansah, 2012). The grievances by citizens about their inability to enjoy the fruits of their
resources have devolved into conflicts.
In Niger and Sierra Leone, conflicts related to exploitation of uranium and diamonds, respectively,
have caused considerable damage. The damage caused in these countries will take decades to
repair. With respect to oil find-induced violent conflicts, Angola, Nigeria, Gabon, Sudan, and
Equatorial Guinea are prime examples of the manifestation of the curse associated with natural
resources (Omofonmwan and Odia, 2009; Ross, 2003). Apart from cases of direct government
complicity, researchers have also noted that institutional weaknesses in countries on continent have
worsened the challenges associated with natural resource exploitation as governments, where there
is willingness, are unable to create strict policies to regulate corporate activities. Where policies
exist, weak governments have been unable to enforce them, giving way to illegal transactions, tax
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evasions, and environmental deterioration. These have contributed to the inability of countries to
experience economic growth. As a matter of fact, illegal financial outflows from the continent is
said to be twice as much as it receives in international aid, and corporate tax loopholes said to cost
Africa about 36 billion dollars in each year. As a typical example of the cost of illicit dealings on
the continent, the Democratic Republic of Congo (DRC) is said to have lost about 1.3 billion
dollars in the extraction industry due to sale to foreign investors and under-evaluation of assets. In
recent years, activities of MNCs have been highly scrutinized and corporations such as
ExxonMobil and Shell have been accused by civil society groups for disregarding safe and best
practices when it comes to their operations in developing countries, especially Africa. Among the
issues with which these corporations are attacked are the perceived disregard for human rights and
poor conditions of labor, along with blatant neglect of the environment, and its adverse impacts on
the economic well-being of communities in which they operate (Bannon and Collier, 2003; Boas,
2014; Fairhead, 2001; Hagan, 2014; Herbst, 2000; Humphreys, 2005).
Besides harmful exploitation practices that are directly carried out by foreign MNCs, domestic
entities have also been fingered as culpable in worsening the situation. This is especially true for
resource rich conflict zones where different factions and rebels are looking to claim to highest
stake in a country’s natural resources. For instance, the Revolutionary United Front (RUF) had a
significant dealing in diamond, a major factor that led to the protracted civil was in Sierra Leone.
A more recent example is the activities of the 85th brigade of the Congolese Army headed by
Colonel Samy Matumo. The army of the colonel controls Walikale in eastern part of the
Democratic Republic of Congo where tin oxide is exploited without any regulation (Bannon and
Collier, 2003; Boas, 2014; Herbst, 2000; Humphreys, 2005). In both instances of RUF and the 85th
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brigade, foreign companies have been blamed for indirect complicity as they purchase minerals
from armed rebels, which financially sustains them.
The growing recognition of foreign financing of menacing conflicts in resource-rich areas spurred
the UN to take steps to curb the phenomenon. In December of 2000, the UN General Assembly
adopted a resolution A/RES/55/56 to create a certification scheme in the trade of rough diamonds
to combat the illicit trade in conflict diamonds. The resolution was preceded by an earlier meeting
between Southern African diamond-producing states which brainstormed on how to cut funding
for rebel movements who relied on illegal trade of diamond to undermine national governments.
Out of these, the Kimberley Process Certification Scheme (KPCS) was born. The KPCS therefore
works, through legislation and commitment of member countries, to regulate the import, export,
and mining of diamonds in order to rid the global market of conflict diamonds. Even with the
certification process, critics argue that there is still a significant black market for conflict diamonds
(Grant and Taylor, 2004; Haufler, 2009; Wright, 2004).
Exploitation of natural resources on the African continent is a complex subject and one that cannot
be adequately understood without due recourse to the historical roots and implications. For the
numerous theories that emerge to make some sense out of what transpires on the continent, an
attempt at exhaustive analysis cannot overlook the exploitative relationship that existed and
continue to exist between imperial powers and countries on the continent.
3.2. Natural Resource Exploitation in Ghana
Ghana is endowed with several mineral resources, and is most recognized for its substantial gold
deposits. For this reason, it was formerly known as the Gold Coast prior to the declaration of
independence from colonial rule (Ayelazuno, 2011; Dickson, 1969; Dummett, 1998; Hilson, 2002;
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Hilson, 2001). The exploitation of natural resources in Ghana has long and deep historical roots.
The significance of Ghana in the global gold trade dates as far back as between the fourteenth and
fifteenth centuries. The Portuguese were the first Europeans to arrive in the region, and built
trading forts to aid their trade in the new found resources (Ayelazuno, 2011). By the sixteenth
century, Ghana’s gold supply to the global trade had increased at such an accelerated pace that it
accounted for one-tenth of the global gold supply. With its increasing importance and having
gained recognition in the sight of other Europeans, it was only a matter of time before the Dutch
and later, the English arrived (Ayelazuno, 2011; Dummett, 1998; Hilson, 2002). By the eighteenth
century, English merchants became the main presence in the country and dominated the trade of
its gold resources.
Globally, the political dominium of Great Britain grew substantially and the Gold Coast was
among several countries of immense interest to the British crown in West Africa in the nineteenth
century. The economy of Great Britain was one built on consumer industrial goods, and it was
therefore imperative that resources from Ghana and other countries such as Gambia, Sierra Leone
and Nigeria to feed the industry. In 1901, Britain officially declared Gold Coast a colony and
mining ventures were under the total control of private European companies (Ayelazuno, 2011;
Dickson, 1968; Sarpong, 2010). From this period of colonial domination, the economy of the Gold
Coast, now Ghana has been lop-sided, in that it has relied inordinately on export of extracted
natural resources for revenue.
As early as the “gold rush” period of 1877-1885, foreign mining companies were accused of
committing atrocities in local communities such as the Wassa area where they carried out their
operations (Ayelazuno, 2011; Dumett, 1998). Peasants and local miners were dispossessed of their
lands for mining operations in the era. This is similar to the primitive accumulation that
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characterized the rush of Western mining companies into Ghana in the era of neo-liberalism where
locals lost their lands due to a collaboration between state elites and corrupt chiefs on the one side,
and the foreign mining companies on the other (Dumett, 1998).
When independence was declared in 1957, the almost private domination of the Ghanaian mining
industry changed. The government of the country’s first president, Kwame Nkrumah, increased its
role in the mining sector, as a number of mining companies nationalized. The government created
state institutions to oversee the mining sector as it took ownership by majority shares or by total
ownership (Donkor, 1997; Sarpong, 2010). This control by the government was intended to
sanitize the mining industry and ensure that its proceeds would be used for the benefits of all.
However, it was not before long that the mining industry would ran into severe challenges. Factors
such as lack of investment and continuous operations with outmoded equipment and machinery
nearly ran the mining industry aground.
By the 1980s, the era of neoliberal globalization arrived on the African continent, with its flagship
structural adjustment programs (SAP). The policies of the SAP were heavily supported by the
World Bank and the IMF (Ayelazuno, 2011; Hilson 2002; Parfitt and Wysocki 2012; Yaro, 2013).
In 1983, Ghana embraced the neoliberal paradigm and its accompanying capitalist, free-market
economic reforms as were the policies of the SAP. By this, the country had effectively opened its
economy to the rest of the globe without some of the earlier restrictions (Hilson 2003; Hilson,
2002; Yaro, 2013). The transition into this new paradigm was characterized by two important
policy reforms, namely; democratic decentralization and reform changes in land tenure, under
legal pluralism. In this era, the mining sector was recognized as an important sector that would be
important to recover the country’s economy if properly reformed.
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Since the SAP, the mining sector enjoyed substantial support from foreign investors as many stateowned mining companies were privatized under the liberalization and privatization principles of
the SAP (Ayelazuno, 2011; Yaro, 2013; Sarpong, 2010). The then government through the passing
of the Mining and Minerals Law (PNDC Law 153) granted generous investment incentives to these
foreign companies by offering tax breaks; reducing mining tax by 45-55%; and removing
restrictions on dividend transfers, among others (Hilson, 2002; Ayelazuno, 2011). Over the past
two decades, according to Sarpong (2010), the liberal macro-economic policies have attracted
more than US$ 2 billion into the mining sector through foreign direct investments (FDIs), with the
country being the second largest gold producer in Africa. Meanwhile, about 95 percent of mining
revenues are said to have been repatriated back into offshore accounts due to the removal of
transfer restrictions. As a matter of fact, foreign investors are said to currently control over 70
percent of Ghana’s mining industry due to the drastic change in ownership structure that ensued
under the SAP with major players emerging from Canada, US, UK, South Africa, and Australia
(Akabzaa and Dramani 2001; Hilson and Nyame, 2006; Sarpong, 2010).
While the adoption of the SAP led to significant improvement in the mining sector, it also
effectively removed obstacles to primitive accumulation as inherent in the mode of global capital
agenda through its accompanying structural reforms (Ayelazuno, 2011; Yaro, 2013). This is
because the people at the community level where the exploitation activities are undertaken are yet
to see any major developments in spite of the billions of dollars in natural resources reaped from
their backyard under the guise of foreign direct investments (Ayelazuno, 2011; Hilson 2002; Yaro,
2013). As Yaro (2013) noted, the reforms introduced as part of the SAP has contributed to
increased poverty among people in certain geographical areas, as well as people belonging to some
socio-economic groups. For instance, the adoption of SAP put the agricultural activities of farmers
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in resource-rich areas at risk, leaving them with constantly decreasing standards of living instead
of helping address long-standing difficulties (Yaro, 2013). As a matter of fact the ever expanding
resource exploitation activities have caused the displacement of several indigenous communities
or large scale land degradation, which destroys ecosystems upon which community sustenance
and culture dwell (Akabzaa, 2000; Bush, 2009; Hilson, 2008; Hilson, 2001). In shedding more
light on the problems resource-rich communities face, Donohoe (2008) has stated that indigenous
people who have occupied lands for generations but lack legal title are sometimes evicted without
prior knowledge and meaningful compensation. In one of the most prominent towns, Tarkwa, he
noted that more than 30,000 people have fallen victim to such circumstances. Such issues have
always contributed to the heightened community anxiety, and tensions between local people and
mining companies.
Despite the issues with the PNDC Law 153, it remained Ghana’s basic mining legislation.
However, under the neoliberal Kufuor government, a new legislation was introduced to cater for
a new global terrain in the mining industry and attract new investments. The new legislation,
Minerals and Mining Act, Act 703 was introduced in 2006 (Ayelazuno, 2011; Sarpong, 2010). The
intense competition between different governments to attract investors meant that the new
legislation ceded more ground to foreign companies, offering them more incentives that often
disenfranchised local communities. The provisions under the new legislation also reduced
companies’ accountability as far as best practices are concerned in order to protect the environment
and preserve the integrity of ecosystems. As elaborated in Ayelazuno (2011), under the new
legislation, mining royalties were halved, while other provisions legalized dispossession of local
peasants. Under sections 1-3 of the Act 703, the state is not required to seek the consent of
traditional land owners before leasing out any land with minerals. Huge tracts of community lands
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were also leased out for 30 years, subject to renewal under sections 41 and 44. Under sections 46
and 48, once a company is granted a lease, it was permitted to do whatever necessary to exploit
minerals and dispose of them whichever way it deems fit. In addition to these, taking into
consideration the kinds of strict conditions imposed on peasants if they chose to farm on their
lands, most of them virtually lose the rights to their properties, while receiving virtually no real
compensation under the sections 72-75 of the act (Ayelazuno, 2011). These provisions have been
highly criticized by different groups including local farmers, human rights activists, and
environmentalists (Akabzaa, 2009). In fact, the passing of this legislation has been described as
“new constitutionalism” where constitutions are used are legal tools to dispossess ordinary
citizens, while offering warrantees for gains by elites (Ayelazuno, 2011).
Contrary to the claim that the new incentives offered mining companies will increase employment,
Sarpong (2010) argues that the reforms have generally resulted in decreased employment due to
labor rationalization exercise and the adoption of new technologies in the mining industry. Rather,
the most conspicuous implications of mining activities on local communities are the trail of
destruction, environmental degradation, and social reorganization which have worsened the
already bad poverty situation of the people. Even though strong macroeconomic indices can
undoubtedly be invoked to support the argument of the contribution of the extractive industry to
Ghana’s economy, these figures mask the dark side of dire consequences for local people and their
livelihoods.
3.3. Oil Exploitation in Ghana – History, Hopes, and Fears
In Ghana, the year 2007 is highly regarded as it represents a remarkable moment in the nation’s
history, at least in these contemporary times. On the 18th day of June, nearly four months after a
grand celebration marking the country’s golden jubilee of independence from colonial rule, the
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nation’s destiny seemed to have taken a remarkable turn. Kosmos energy, a relatively small
exploratory company based in the Texas announced via a press release that it had discovered oil
in commercial quantities in Ghana. According to the press release, Kosmos energy and Tullow oil,
based on the results of drilling and wire-line logs, and a sample of the reservoir fluid, had
discovered this significant accumulation of oil in an exploration well offshore in the rich Cape
Three Points Block in the Western region (Dickson, 2011; Hagan, 2014; Manu, 2011; Yeboah,
2011).
The discovery found that oil reservoirs are concentrated in two areas, namely; the Deep-water
Tano Block and the West Cape Three Points Block. To commemorate the golden jubilee
celebration of the country, the West Cape Three Points block was named the Jubilee Fields (Manu,
2011; Planitz and Kuzu, 2015). Other major discoveries have subsequently been made, resulting
in production in the Tano Enyire Ntomme (TEN). According to Hagan (2014), Ghana’s oil
discovery is estimated to hold about 5 billion barrels of oil. Phase one of production was expected
to produce about 120,000 barrels per day (bpd), while producing 120 million feet of gas daily. For
phase two, it was estimated that about 250,000 bpd of oil and 250 million cubic feet of gas will be
produced per day. About three years after the official announcement of oil discovery, production
in the Jubilee Field started with about 80000 barrels per day, and reached the expected peak not
too long after (Hagan, 2014; Planitz and Kuzu, 2015; Planitz, 2014). As a matter fact, Yeboah
(2011) noted that in December of 2010, the Jubilee Field by processing 120,000 barrels of oil per
day became the fastest ever comprehensive full-scale deep-water development. In terms of
duration, Ghana’s oil reserves are forecast to last for a relatively shorter period of between 20 and
30 years (Manu, 2011).
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Even though oil exploitation has not been as relevant in Ghana’s history as compared to mining of
minerals, it is not a totally new development as there is a long history regarding oil prospecting.
As has been explained by Hagan (2014) the lack of success in earlier years for oil find were largely
due to technological barriers. According to Hagan (2014), the process of oil exploration in Ghana
has had four main phases, and can be categorized as such. The four phases are divided as follows;
1896-1969 (phase one), 1970- 1984 (phase two), 1985- 2000 (phase three), and 2000- present
(phase four). The first record of exploration activity in Ghana can be traced as far back as over 100
years ago, in the late 19th century (Dickson, 2011). According to Dickson (2011), the first oil
company to pioneer exploration of oil in the then Gold Coast was the West African Oil and Fuel
Company (WAOFCO) in the year 1896. The primary target of WAOFCO during its arrival was
the currently known rich onshore Tano fields in the Western Region of Ghana. Between their first
arrival and 1903, WAOFCO became the first company to register oil discovery in the country from
one of the first five wells that the company drilled (Osei-Boakye, 2012; Dickson, 2011).
The prospect of commercial quantities of oil find attracted foreign companies such as Société
Française de Petrole (SFP). The SFP followed in the footsteps of WAOFCO into the Gold Coast
between 1909 and 1913. According to Dickson (2011), the SFP drilled a total of six wells in its
operations. SFP-1, which was the company’s first well struck oil within the depth of 17 meters,
and was capable of producing seven barrels of oil per day (Dickson, 2011; Hagan, 2014). After
the exploits of the SFP, a subsidiary of the United African Company, the African and Eastern
Trade Corporation (AETC), joined the oil prospecting activities in the Onshore Tano area between
1923 and 1925. In its drilling, the AETC also found oil and gas, albeit not in commercial quantities.
The Gulf Oil Company was the next company to explore for oil within the borders of Ghana around
the period of independence, specifically between 1956 and 1957. Their exploits just like those
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before them did not yield much success. According to Dickson (2011), despite the setbacks all the
various companies had experienced, the interest and hope in finding commercial quantities of oil
was never quenched.
Different Eastern European geoscientists primarily from Romania and the Soviet Union also joined
in the prospecting activities within the Volta and Accra/Keta Basins for oil resources from 1965
to 1967. The work of these geoscientists marked an important shift in prospecting operations as
activities shifted to offshore shallow water explorations, from onshore exploration that had
dominated initial prospecting efforts. According to Dickson (2011), the Soviets and Romanians
left after this period. Soon after, however, hydrocarbons were discovered in the Saltpond Basin by
several other expatriate companies who had carried on the baton of oil prospecting. The second
phase of Ghana’s oil activities started under the Busia government when there was a public
exhibition of locally discovered oil in 1971. However, it was not until 1975, under the General
Kutu Acheampong regime that the first modest offshore production of hydrocarbons in the
Saltpond Basin was recorded even though offshore exploration was considered dangerous during
this period (Dickson, 2011; Hagan, 2014; Osei-Boakye, 2012). According to Dickson (2011), the
petroleum sector was under the management of the Petroleum Department of the Fuel and Power
Ministry.
Transitioning between the second into the third phase, major changes occurred in Ghana’s
petroleum sector. Ghana, which was recovering from an economic downturn, showed increased
interest in the oil industry and exploration activities occurring within its shores. As a statement of
intent, Ghana passed its first petroleum law in 1983; Ghana National Petroleum Corporation
(GNPC) Law (PNDC Law 64). As can be deciphered from the name of the law, the GNPC was set
up and staffed with suitable personnel from the Petroleum Department from the Ministry of Fuel
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and Power. Tasked with a mandate to accelerate oil exploration and production efforts, GNPC’s
mission was to promote technology-driven investments in Ghana’s oil sector in effort of exploring
and developing hydrocarbon resources (Dickson, 2011; Hagan, 2014).
By the beginning of the last decade of the 20th century, the GNPC had successfully entered into
several agreements with a number of foreign firms on behalf of Ghana. Of these agreements, as
noted by Dickson (2011), one of the most prominent was with a US-based oil company, Amoco.
By mid-1992, prospecting activities undertaken by the several firms had yielded oil find in an
offshore Tano Basin well; producing about 6,900 barrels daily. Meanwhile the Tema oil refinery,
which is Ghana’s only oil refinery, had undergone a major rehabilitation works in 1989 and 1992.
The new Tema/Akosombo products pipeline that was laid as part of these rehabilitation works was
to increase the quantity of liquefied petroleum gas supply and improve its distribution (Dickson,
2011). Around the same period, the GNPC became one of the shareholders of a new oil blending
plant that was commissioned by the Tema Lube Oil Company, which was designed to produce an
estimated 25,000 tons of oil on an annual basis. Subsequently, the GNPC attracted several other
high profile foreign companies such as Dana Petroleum, Nuevo Energy, AGIP, Santa Fe Energy
and Fusion Oil. Also among these companies were Diamond Shamrock and Devon Energy. The
activities of these companies yielded very important data that served usefully for future operations
into the fourth phase (Dickson, 2011).
The fourth and final phase of Ghana’s oil exploration activities began in 2000 and has been running
till present date. According to Hagan (2014), the GNPC having had several positive signs of
commercial oil prospects from previous operations partnered with companies such as Kosmos
Energy, Anadarko Petroleum Company, and Tullow Oil to advance oil exploration activities. Due
to the current advancement of development in technology and seismology, the probability of
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finding commercial quantities of oil, if any existed, had tremendously increased. As explained by
Hagan (2014), the joint exploration exercise was undertaken to find oil leakages on both land and
in the sea. When leakages were detected, wells were sunk to determine the exact location of the
oil deposits. The success achieved in this led to Ghana becoming an official oil producing country.
The aftermath of the initial euphoria that engulfed the country after its oil discovery almost a
decade ago has been a sober reflection, which has stimulated discourse on both the national and
international level. Within this discourse is a fine blend of optimism and pessimism from political
scientists, oil historians, and economists among others. Being a relatively stable country, some
have argued that Ghana stands a better chance to make the most of its oil revenues to improve
living conditions of ordinary citizens. In the face of what could arguably be the biggest test for the
country in recent decades, the then president Kufuor exhibited a high sense of optimism, claiming
that Ghana would be an African “tiger” in terms of economic development with its newly found
oil wealth (Ablo, 2015; Osei-Boakye; 2012; Owusu-Ansah, 2012; Yeboah, 2011). On the other
hand, some see the oil discovery as an evolving paradox, where discovery of what is considered
substantial wealth will lead to even more hardships for the ordinary person. Such pessimism is
founded on the country’s own history with gold exploitation, and the stories of other oil producing
African countries, with Nigeria being a classic example whose situation seems to have significant
parallels with Ghana’s discovery.
Like in the case of Nigeria, Ghana’s oil find is surrounded by very poor local communities whose
main economic mainstays are fishing and farming. The oil drilling activities have brought untold
hardships to the local communities in the Niger Delta whose livelihoods derived from ecosystems
services have directly been destroyed by oil exploitation (Adeola, 2001; Jike, 2004). Such issues
have underpinned the unrest that has characterized the region for decades now. Some analysts of
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the Ghanaian case have expressed fear of similar happenings as livelihoods in communities in the
Western Region are deeply reliant on small scale agriculture and fishing, which could suffer
similar fate as the communities in the Niger Delta in the long run (Adusah-Karikari, 2005; AryehAdjei et al., 2015). However, a scenario where the government takes a pro-agricultural stance to
consolidate and protect the assets and livelihood base of smallholder farmers and fishermen would
ensure a thriving oil sector and sustainable development of country devoid of agitations.
3.4. The History and Lessons of Oil Exploitation in Nigeria- A story of ecological warfare
and social conflicts
“…In a sense, the agricultural mode of capital accumulation engendered democracy,
accountability, transparency and responsibly governance. With oil, all these changed. The means
of accumulation now rest with the Multinational Corporations. Production in this highly technical
endeavor became restricted and limited in character. Only a few are thus involved. The majority
of the people were alienated from the process of creating the national wealth. And with this, the
concern of the ruling class for the developmental needs of the people nose-dived. It thus makes
economic sense for the survival and continued hegemony of the ruling class to forge alliance with
the oil cabal, despite the obvious knowledge that on the long run the development of the country
would be criminally compromised. The alliance and coincidence of interest between foreign
capital and the Nigerian ruling class has compromised the issue of best practices in the operations
of the oil companies such that oil spillages and environment pollution goes on with reckless
abandon…” (Odukoya, 2006; pp. 254).
The above quotation from Odukoya (2006) is one that conceptualizes in totality, the manifestation
and implication of power relations on the local scale where local elite forge alliance with foreign
interests to exploit local peripheries in order to sustain its interests. Even though this study is not
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a comparative one, the proximity of Ghana to neighboring Nigeria, not just in terms of geography
but the many characteristics they share, warrants that a close attention be paid to the Nigerian case
study as a guide to understanding the chronological sequences processes and mechanisms that may
be unravelling in Ghana’s oil industry. Besides the common history of being two former British
colonies, Nigeria and Ghana are deeply linked by similar socio-economic and cultural
characteristics (Owusu-Ansah, 2012). These links, coupled with the similar characteristics shared
by the oil rich regions in both countries make it imperative to understand the Nigerian case and
how its implications could be a guiding principle for Ghana. Additionally, using the Nigeria as a
case study is also important in helping point towards sensitive areas that may result in negative
feedbacks, and would require attention in the oil exploitation phase in Ghana.
The Niger Delta region of Nigeria is home to the country’s oil resources and the engine of the
country’s economy. It is Africa’s largest Delta and according to Odukoya (2006), one of the wettest
landmasses around the globe. The Niger Delta is also considered the third largest mangrove forest
in the world and ranks ninth as the vastest drainage area in the world. Before the discovery of oil
resources, the region was famous for its agricultural raw materials. One of the main agricultural
resources in the areas within the Niger Delta region was palm oil, and the success that came with
its trade earned these areas the historical description as the Oil Rivers (Odukoya, 2006; Okonta
and Douglas, 2003; Omofonmwan and Odia, 2009). Apart from the fertile agricultural lands, the
region was also known for its significantly rich aquatic resources, making fishing a major
livelihood activity for local communities (Yeboah, 2011). With all these qualities and
characteristics, nonetheless, the ecosystems within the Niger Delta are known to be fragile, and is
regarded as the most endangered delta in the world (Odukoya, 2006).
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According to Odukoya (2006), the search for oil in Nigeria started in the 1930s when an AngloDutch consortium, Shell D’Acry Exploration Parties, was granted a sole concession over the entire
country in 1937. Their prospecting activities were, however, interrupted by the Second World War
albeit briefly. In 1946, after the world war, the search efforts resumed. In 1956, Shell Oil
discovered oil and by 1958, commercial production and exportation of oil had commenced, at a
modest rate of 5,000 bpd (Odukoya, 2006; Osei-Boakye, 2012). The sole concession rights policy
was abolished and this encouraged several other foreign companies such as Mobil; Chevron,
formerly known as Gulf; Agip; TotalfinalElf; and Texaco, formerly known as Amoseas, among
others to join and intensify both onshore and offshore oil prospecting. This search resulted in
considerable success to significantly raise the quantity of oil production in the Niger Delta oil
fields. Shell, however, remained arguably the biggest player in the Nigerian oil industry, in charge
of several oil-related infrastructure (Odukoya, 2006; Okonta and Douglas, 2003; Omeje, 2006).
The substantial oil find in the Niger Delta region soon made Nigeria one of the leading producers
of the much coveted resources, currently producing nearly 2.5 million bpd of oil and ranking
seventh as the world’s largest oil producer. The oil boom quickly turned Nigeria into a
monocultural nation with a near absolute reliance on revenue from its oil and gas resources (Jike,
2002; Omofonmwan and Odia, 2009; Okonta and Douglas, 2003). Oil exports have consistently
contributed about 90 percent of Nigeria’s export income and the year 2005, the country had
accumulated about US$350 billion in oil revenues over the period of 35 years. In fact, the highest
contribution of oil to total export income was more around 99 percent. The absolute reliance on
oil revenue meant the Niger Delta became the backbone of the Nigerian economy (Omofonmwan
and Odia, 2009). This is because not only was it home to the oil resources but also housing most
of the oil and gas infrastructure in the country. According to Planitz and Kuzu (2015), there are
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over 6,000 wells that have been sunk in the oil rich states in the Niger Delta since oil exploitation
activities began. As also recounted by Jike (2004), two of the three operating refineries in Nigeria
are located in the Niger Delta region. One of these refineries is located in Port-Harcourt while the
other is found in Warri. Besides, it is home to a range of petrochemical complexes, gas plants,
LNG plants, and various oil export terminals among others (Jike, 2004).
With the enormous amount of oil resources, Nigeria as an economic success was not meant to be.
It epitomizes failed potential and mismanaged oil resources. Several authors have observed the
conspicuous divergence between development of Nigerian oil industry and the socioeconomic
development on the local level (Ikein, 1990; Jike, 2004; Odukoya, 2006). This is because despite
the huge revenues received from its oil industry, the Nigerian economic growth rate in terms of
GDP has been very low, with the total average economic growth rate around one percent (Hagan,
2014; Planitz and Kuzu, 2015). Furthermore, the percentage on Nigerians living in poverty have
drastically increased over the past decades, with nearly 60 percent of the population living on one
dollar a day. This figure translates to about 70 percent of the people currently estimated to be living
below the poverty line as compared to below 30 percent in 1980 (Osei-Boakye, 2012; Ross, 2003;
Sala-i-Martin & Subramanian, 2003). To further illuminate the role of revenue mismanagement in
increased poverty, Ross (2003) revealed that the revenues generated by the oil industry between
1970 and 1999 were over US$ 230 billion, which translated to an average income of US$ 1,900
for every individual regardless of their age. However, the country saw a drop in its per capita
income from US$ 264 to US$ 250 in this period.
In the Niger Delta region, the situation is even direr. Not only does it suffer from poverty that is
worse than the national average, it is also arguably the sole bearer of the direct negative
consequences of all oil exploitation-related activities being the home to the oil fields and related
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infrastructure. This is captured in the work of Jike (2004) who stated that development in Nigeria
is deliberately skewed to disfavor the Niger Delta geographical zone as the welfare of the local
people have been imperiled by constantly failing public policies. The injustice inherent in the
spread of benefits and consequences, as it is considered by the local communities in the region,
has been the root of disagreements and social conflicts for decades (Ikein, 1990; Odukoya, 2006).
In the 1990s, the conflicts that had engulfed the Niger Delta region took a turn for the worst,
culminating in the execution of Ken Saro-Wiwa and eight others (Odukoya, 2006).
Several authors have noted that the situation that prevails in the Niger Delta is a direct consequence
of the primitive accumulative tendencies within global capitalism that has penetrated the Nigerian
system (Odukoya, 2006; Omoweh, 2005). According to Odukoya (2006), the seemingly neverending conflict of the Niger Delta has been a reaction of the local inhabitants to the authoritarian
tactics employed by the ruling class and their foreign partners to perpetuate corruption,
underdevelopment, and political alienation of local communities in the Niger Delta. Shell Oil
Corporation has been fingered in different accounts by several authors of complicity in the Niger
Delta conflict, with many noting that it has become an important power-player in Nigerian politics
and has contributed largely to imposing sub-human living conditions on the people in the Niger
Delta region (Agbonifo, 2009; Jike, 2004; Odukoya, 2006; Omeje, 2006).
In an attempt to unravel the sequence through which the substandard living conditions of local
communities has been engineered over the past centuries, most authors have observed that one of
the critical elements was the relegation of traditional agricultural products such as palm oil and
cocoa that hitherto were the main source of the country’s foreign exchange, in light of oil
discovery. Not only did successive governments shift their focus from improving on other
economic activities such as agriculture and fishing, their interest in the oil revenues also
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compromised their desire to ensure that oil corporations adhered to best practices (Agbonifo, 2009;
Jike, 2004; Odukoya, 2006). This lack of supervision of operations of the oil companies has led to
massive deterioration of the local livelihoods through massive environmental degradation. The
destruction and relegation of traditional livelihood support activities engendered and enforced
rapid and profound changes in the social fiber. Most authors agree that a journey towards
understanding the social disequilibrium and conflicts in the Niger Delta region will be in vain
without tracing it through the steps of the decades’ old ecological war waged against the people of
the Niger Delta by MNCs such as Shell and Chevron. This war, according to several authors, have
been ably supported by the corruption and greed of politicians who have in turn waged a political
war to crush aggrieved locals (Adeola, 2001; Agbonifo, 2009; Ikein, 1990; Odukoya, 2006; Okonta
and Douglas, 2003; Omeje 2006; Omeje, 2005).
Between 1976 and 1990 alone, there were more than 2,600 cases of oil spillage in the Niger Delta
region. These spillages, coupled with slow and chronic emissions from abandoned oil fields have
contributed to destruction of aquatic and terrestrial resources of genocidal magnitudes (Odukoya,
2006; Turner and Brownhill, 2004). With communities that are hugely dependent on subsistence
farming and fishing, such levels of destruction have resulted in economic ruins and dislocation of
social structures. In terms of the destruction of social fabric of these communities, Planitz and
Kuzu (2015) have alluded to the fact that destruction of livelihoods has given rise to commercial
sex work by women, while Jike (2004) has extensively discussed the rise of deviant behaviors in
youth boys as a directly consequence of livelihood deterioration.
From the above overview, it is clear that there is a complexity to understand in terms of the
chronology of events currently prevailing in the Niger Delta. In short, the alliance forged between
national elites and MNCs gave birth to environmental deterioration. Environmental deterioration
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meant interference in the livelihoods of the local population whose sustenance directly depended
on small scale fishing and farming. Loss of livelihoods has consequently resulted in the conflicts
that have engulfed the region for decades. Even though Ghana’s oil exploitation is relatively new,
a close look at the Nigerian case provides a framework to target studies at the very sensitive areas
in order to forestall any situations that may be unravelling.
3.5. Previous studies and Evidence of Impact of Oil Exploration on Marine and Coastal
Ecosystems
The development of oil and gas sector has undoubtedly yielded substantial economic rewards for
many countries around the globe. Reaping these economic rewards has, however, not been
unaccompanied by its own downsides as a number of undesirable environmental impacts could
potentially threaten the economic and environmental viability of marine and coastal ecosystems in
the long term (Barker and Jones, 2013; Perhar and Arhonditsis, 2014). According to Barker and
Jones (2013), the outputs of the Millennium Ecosystem Assessment indicate that there is a decline
in the levels of biodiversity which is coupled with low recovery rates in the oceans around the
globe. Some of the worst ecological disasters in global trade and commerce, according to Perhar
and Arhonditsis (2014), have been as a result of petroleum spills in aquatic environments and
therefore, Evans (1986) urged for a careful consideration between exploration of offshore
hydrocarbon and the potential for marine pollution.
In offshore development of oil and gas industry, the greatest perceived threats are oil spills and
blowouts which in recent years have been given very much attention. Even in the absence of oil
spills, an even more insidious and inevitable source of pollution which is effluent discharges from
the daily operations such as flaring, construction, drilling and transportation also have the potential
to cause considerable disturbance in marine ecosystems (Barker and Jones, 2013; Ko and Day,
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2004; Perhar and Arhonditsis, 2014; Sojinu, Ji-Zhong, Sonibare and Zeng, 2010). The marine
ecosystems have long been known to be very resilient and an insatiable buffer but the continuing
stress to which it has been subjected due to rapid advances in technology and unlimited human
demands have exposed that whilst very adaptive, marine ecosystems can be equally as vulnerable.
Complex interactions between biota and habitat exist within the marine ecosystem to maintain
balance for maximum productivity. This balance, as complex as it is, can be vulnerable in the face
of pollution from anthropogenic sources such as oil and gas related activities (Barker and Jones,
2013; Evans, 1986; Perhar and Arhonditsis, 2014).
The pathways through which petroleum related activities affect marine and coastal ecosystems
have been categorized into the direct impacts which are oil spills and effluent discharges; and the
indirect such as alteration of hydrology and water quality impacts of produced water. The
introduction of hydrocarbons through oil spill in aquatic environments poses significant threats to
aquatic life ranging from sublethal effects such as poisoning and physiological changes, to
possibility of total disruption of the ecosystem through destruction of sensitive, immature life
forms. The destruction of this life forms eliminates food sources, thereby causing a cascading
effect across all trophic levels and affecting all kinds of aquatic organisms such as phytoplankton,
zooplankton, fish, mammals and others (Barker and Jones, 2013; Evans, 1986; Ko and Day, 2004;
Perhar and Arhonditsis, 2014). Several studies have been conducted to assess the impacts of oil
and gas sector related activities on coastal ecosystems within specific locations and incidents.
In 1986, Evans (1986) reviewed the impacts of operational discharges in oil and gas industry on
the marine environment with special reference to the Scotian Shelf in Canada. This study targeted
the benthic and other very sensitive communities to determine not only acute but sublethal effects
and long term environmental impacts of marine pollution from oil discharges. Evans (1986) found
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that sublethal and chronic toxicity elicited even more concern than acute toxicity as 92-hour long
LC50 bioassays seldom revealed any effects, while significant mortality and sublethal effects were
seen in 32-day exposure test results. Lobsters were sluggish and experienced delay in moulting as
well as food chemoreceptors were hampered after the long exposure period. Growth rate in mussels
also saw a 68 percent reduction after 30 days of exposure while fin fishes experienced slow
development and decreased success with regards to hatching. Evans (1986) concluded that the
introduction of organic compounds into the marine environment could potentially cause a major
disruption in the fishing industry as most commercial species will be adversely affected.
In Nigeria, Sojinu et al. (2012) have indicated that the release of various pollutants including trace
elements and polycyclic aromatic hydrocarbons (PAHs) which originate from pyrolytic and
petrogenic sources threaten the integrity of ecosystems and residents. PAHs in the environment
have been found to be carcinogenic and mutagenic in mammals. In parts of the Niger Delta area,
Sojinu et al. (2010) states that there has been and continues to exist unrest among citizenry and
various interest groups due to what they believe is the continuous pollution of their rivers and
streams and its rippling effect on farmland yield. In light of this unrest, Sojinu et al. (2012)
embarked on a study in the Niger Delta region to study with two main aims (a) to study the
occurrence of polycyclic aromatic hydrocarbons (PAHs) in soil sediments and determine their
sources whether petrogenic- derived from crude and its refined products or pyrolytic- consequence
of incomplete combustion; (b) to study if there are any ecotoxicological risks originating from
PAH loadings of soil and surface sediments.
After undertaking standard sediment toxicity test on sediment and soil samples collected from the
study area and analyzing the data, Sojinu et al. (2012) found the presence of PAHs in sediments
tested and that main origin was petroleum extraction-related activities. The ecotoxicological tests
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proved all individual PAHs were found in sediments from all areas where samples were collected.
However, apart from concentrations of naphthalene and chrysene which were high enough to pose
biological impairments in organisms in some locations, most PAHs were below effect range low
(ERL) and threshold effect level (TEL) which means they did not pose substantial ecotoxicological
effects.
Ko and Day (2004) also sought to review the multiple ecological impacts of oil and gas-related
impacts on the coastal and wetland ecosystems in the Mississippi Delta. In this study, it was found
that plant communities were affected through a disruption of their metabolism while consumers
also suffered growth inhibition, metabolic systems alteration, production reduction and
hydrocarbon compounds biomagnification. Even though they found that some benthic
communities can adapt to oil-related pollution, he argued that high prevalence of hydrocarbon
contaminants result in the presence of only the tolerant species. High level of hydrocarbon
contaminants, Ko and Day (2004) also states, led to reduction in grazing activity and ultimately,
reduced abundance of crustaceans which in turn had also resulted in increase in algal bloom and
altered meiofauna competitive interactions.
After the Heibei Spirit oil spill in Taean, Korea, which affected several beaches and the subsequent
massive clean-up that took place, Lee et al. (2013) examined if the high level toxicity that had been
recorded at the immediate aftermath of the spill persisted after five (5) years by studying the spatiotemporal changes in ecotoxicity of residual oil in intertidal sediments. The study was divided into
two phases. The first was focused on understanding the temporal changes in the spatial range of
the areas affected by oil spill and if sediment toxicity decreased with time, and at what rate they
decreased. The second phase was focused on understanding the long-term effects of oil trapped
within sediments of areas that were severely contaminated during the spillage. Standard
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ecotoxicological studies were performed on sediments and pore water and chemical analysis of
oiled sediments also focused on aromatic components of crude oil. They analyzed for sixteen (16)
US EPA priority PAHs and alkylated PAHs and used LC10 and LC50 values as toxicity parameters
while the sediment quality guidelines for TPAHs were derived and compared with published
values from previous studies.
Lee et al. (2013) at the end of their study found that even though sediment toxicity and pore toxicity
had decreased over time and after cleaning, some sites still remained significantly toxic to
amphipods. Of the I6 US EPA PAHs, it was found that after five years of spill, they had reduced
in areas where clean up took place but still significantly higher than before the spill. They also
found in the entire phase two of the study that the ecological impact of the Heibei Spirit oil spill is
still ongoing as significant levels of sediment and pore toxicity were recorded.
3.6. Previous Studies on the Resource Boom-Urbanization-Ecosystems-and-Livelihoods
Nexus
In recent decades, there has been a surge in investments in the extractive industries globally and
the debate of the role of natural resources exploration in the development of countries is still an
on-going one (Obeng-Odoom, 2013). While there are some who believe that natural resources are
a blessing in the drive towards economic prosperity, many authors have discussed subject with
empirical evidence showing the pervasive nature of the concept of “resource curse”- that countries
whose economies are overly dependent on natural resources tend to do worse than countries which
are less endowed with natural resources due to the prevalence of corruption and conflicts especially
within developing countries (Arago and Rud, 2011; Obeng-Odoom, 2013; Palazuelos and
Fernandez, 2012).
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Many studies have discussed the impact of resource discovery and exploration on country level,
as well as the impact it has on population dynamics and the livelihood of locals. The “Dutch
disease”- crowding out growth in other sectors such as manufacturing and agriculture by natural
resource boom- is one of the fundamental mechanisms which explains the phenomenon of
resource curse occurs and is experienced especially at the local level within the communities or
regions where extraction takes place (Beine, Serge and Vermeulen, 2012; Parker and Jacobsen,
2012). As Cuba et al. (2014) explain, the arrival of such a new and powerful economic activity
into an area is accompanied by new risks with uncertain implications for existing lives and
livelihoods as the expansion extractive industries might pose a threat.
Even though boom towns may be characterized by inundation of high wages, business expansions
and huge royalty payments, apart from the potential direct impacts of the extraction industry on
pre-existing activities, there is an indirect impact of increased migration into areas of extraction
and hence, the need to interrogate the potential downsides of this phenomenon (Parker and
Jacobsen, 2012). Obeng-Odoom (2009) acknowledged the complex impacts of resource boom on
population dynamics and its potential impact on land use change, and attempted to shed some light
on the dynamics. According to Obeng-Odoom (2009), there is a two-way urbanization that occurs
during the period of resource-boom. However, the “pull-induced, within” migration will likely
precede the “push-induced, without” migration. This is because the newly promised opportunities
as a result of the resource discovery lead to increased migration of populations to areas within the
catchment of resource find. This population influx will then engender increased pressure on land
resources, which can lead to loss of agricultural lands due to the need for land for settlement
expansion (Su et al 2012; Xu et al., 2007). It is only after such loss of agricultural lands and
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disruption of indigenous livelihoods that population outflux occurs (Jike, 2004; Obeng-Odoom,
2009).
Cuba et al. (2014) similarly observed that the expansion of the extractive industry resultant from
high level injection of capital happens in areas which are anything but empty; already occupied by
different activities which coupled by the arrival of new people and organizations who would want
to benefit from the economic windfall however short-lived. This phenomenon poses significant
problems for local livelihoods so it is important to tamper the enthusiasm that characterizes such
resource booms with caution. The study of Gougha and Yankson (2012) points out the need to
study the interaction between resource extraction and urbanization to understand the inter-linkages
and the implications as studies have normally been conducted on both issues separately.
In a study conducted by Beine et al. (2012), they found that higher population growth primarily
due to migration characterized areas with resource boom at least in the short term, a situation they
explained was necessary in adjusting the local economy to the boom. To substantiate their findings,
they made reference to the situation in Alberta where total immigration increased from an average
of 1.7 percent of total labor per year to an average of 3.1 percent after the commencement of oil
extraction. This finding is supported by Parker and Jacobsen (2012) who states that communities
in the United States with proximity to endowments of oil and gas “are at the epicenter of a new
kind of gold rush”. According to them, a common feature of the initial stages of oil boom is the
offer of higher wages by corporations to attract labor for drilling. The specialized labor
requirements and the associated high wages usually attracts an influx of migrant labor from outside
the community. The study finds that despite the increased employment and wages, agricultural
activities that are usually the primary source of livelihood in the pre-boom period take a hit hence,
reduced farm proprietor income.
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Cuba et al. (2014) and Gougha and Yankson (2012) have also conducted studies on the resource
extraction and urbanization nexus and their rippling effects on local livelihoods in developing
countries like Ghana and Peru with focus on mineral mining areas. In Gougha and Yankson (2012),
primary data through surveys in mining areas and secondary data from census are examined to
reach the findings of interaction between mining and urbanization. Gougha and Yankson (2012)
found from their survey that urban localities near mining areas are made up of large migrant
segments which indicates that mining operations have been an important factor in population
growth of mining towns. In all towns sampled, migrants constituted at least a third of the entire
population. In one particular town, Bogoso, it was found that over half of the population (51%)
was migrant. Even though Gougha and Yankson (2012) admits that the phenomenon is more
complex than a simple cause and effect scenario, the symptomatic high population of migrant
inhabitants in mining areas than non-mining areas establishes a link between mining and
urbanization; a conspicuous phenomenon that needs to be explored further.
Cuba et al. (2014) sheds more light on the dynamics playing out in extraction areas in Ghana and
Peru and the implications for land uses and local livelihoods. According to them, mining and
hydrocarbon concessions cover nearly 40 percent of agricultural land use in Peru and Ghana (38%
and 39% respectively). Since these countries have predominantly agricultural communities who
are less powerful than the corporations that claim access to their lands, in many cases, competition
and conflicts arise. The study found extensive impacts of mining on land use in different areas
which go beyond the immediate area of exploitation. In a classic instance, employing time series
of maps created from satellite data for Wassa district, one of the oldest surface mining areas in
Ghana, the research concluded that 45% of the concession area had experienced immense farmland
loss. Such extensive overlap shows that expansion in extractive enterprise poses a threat to existing
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livelihood dependent activities which in turn fuel conflicts between different land uses and land
users (Cubaa et al., 2014).
Some of the ecosystem functions and services such as land quality and soil sealing, hydrology and
water quality are influenced or interrupted by massive land use and land cover change stemming
from rapid urbanization. Several studies have been conducted to evaluate and quantify such
impacts. In the study of Su et al. (2014), Shanghai peri-urban area was studied to quantitatively
understand the interaction between urbanization and ecosystem services. Su et al. (2014) opted for
the LULC proxy-based approach to analyze spatial heterogeneity of ecosystem values (ESV) and
their changes, and applied geographically weighted regression (GWR) to quantify spatial
relationships between changes in ESV and urbanization. They found that there has been a
significant decline in ESV during the urbanization process. They revealed that between 1994 and
2006, even though GDP in the study area had increased by over four hundred percent (413%), total
ESV had declined by over thirty percent (31%). While ESV accounted for over two percent of
total GDP in 1994 (2.4%), its contribution to GDP in 2006 was only marginal (0.3%). According
to Su et al. (2014), there were linear relationships recorded between ESV changes and primary
urbanization indicators which they identified as GDP and population growth. They attributed this
pattern to the accelerated increase in conversion of cropland to built-up land in areas near the
central city between 1994 and 2006 which had resulted in fast decline of ESV as population and
GDP increases.
In the Takoradi metropolis in Ghana, Obeng-Odoom (2013) has already found high level of
urbanization underway since the discovery of oil. The change in land use and effects of extraction
related activities on the local employment dynamics have been discussed at length in the study
through survey and interviews. Obeng-Odoom (2013) found that between 2007 and 2013,
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farmlands have increasingly been converted to development lands with the value and price having
almost doubled. This has implications for the survival of local poor who are the majority of the
population. The need to study in detail the extent of land use change in Takoradi in terms of
urbanization and possible implications on local livelihoods is very essential.
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CHAPTER 4. Study Area, Research Design and Methodology
This chapter is dedicated to describing the study area and methodological issues involved in this
study. It details data collection techniques used in the different parts of the project. To adequately
explore the objectives of the proposed research, a mixed method approach was employed. This
approach is essential to capture relationships between ecological and social variables of interest.
Before presenting the methodological details, I elaborate on the rationale guiding the choice of
study area in this study. In addition, the rationale behind adopting a mixed-methods approach is
explained. In this chapter, I also reflect on my role as a researcher and ethical issues considered to
successfully execute the project.
As previously alluded to, there were three main areas of interest in this study, namely: (a) to assess
the direct effects of oil exploration on marine and coastal ecosystems particularly fish community,
and how it impacts smallholder fishing livelihoods; (b) to assess the impacts of exploration on
agricultural ecosystems in terms of land use change and how it impacts smallholder farming
livelihoods; and (c) to assess how the oil industry impacts the social structure and culture of local
communities. Each of the areas utilized a mixed-methods approach with both quantitative and
qualitative methods, which were analyze both primary and/or secondary data that were collected.
4.1. Study Area
The Western Region (Figure 4.1) covers approximately a tenth of Ghana’s total land area covering
over 2,300 square kilometers (2391 km2). According to the 2010 population census, the population
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of the region is said to be about 2,400,000 (males and females approximately 50 percent each);
also representing about a tenth of the country’s total population (GSS, 2014). Nearly 64 percent of
the region’s population is rural. The region contains 20-30 percent of the Ghana’s landing sites,
with fishing as major socio-economic mainstay of the local population along with small-scale
farming (Adusah-Karikari, 2015; Boohene and Peprah, 2011). The Western Region has always
been a very important region in Ghana due to the vast resources with which it is endowed. It is
country’s largest producer of cocoa, rubber and coconut. Besides these, it is also one of the
country’s leading palm oil producers. As a matter of fact, agriculture is said to account for about
nearly 60 percent of employment within the region (Boohene and Peprah, 2011). The region
already has a very high level of familiarity with natural resource exploitation and its negative
consequences of local communities. This is because it is one of the highest producers of timber in
the country, with rich and enormous forest resources. It also the only home of the country’s bauxite
and manganese mines, as well as having the highest concentration of the country’s gold mines.
These resources have always made the region of international interests, especially during the
period of gold boom. Since oil fields were discovered in the region, it has once again become the
focus of international spotlight (Adusah-Karikari, 2015; Boohene and Peprah, 2011). Due to the
vastness and diversity of the region, I selected two areas with great relevance to Ghana’s oil
industry but with vastly different characteristics – the Sekondi-Takoradi Metropolis and the village
of Atuabo.
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Figure 4.1. Map of Ghana highlighting the Western Region

The first area chosen for this study, Sekondi-Takoradi Metropolitan Area, is the third largest city
in terms of population size (about 560,000). It encompasses an area of about 211 km2 and it is
geographically located between latitude 4.950 N and longitude 1.730 W. Sekondi-Takoradi is an
area of strategic importance both in the colonial and post-colonial history of Ghana. “Takoradi”
and “Sekondi” were the names of two settlements in the Gold Coast before their merger into a
single metropolis. While Sekondi-Takoradi has recently grown in its reputation around the world
as a new oil city in Africa, attracting such levels of international attention is not new to the city. In
1928, in order to facilitate cargo from the Gold Coast (currently Ghana), the Takoradi harbor was
built and became the first harbor in West Africa (Figure 4.2). This harbor contributed immensely
to the importance of the Sekondi-Takoradi in international circles (GSS, 2014; Obeng-Odoom,
2012).
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Figure 4.2. Map of Ghana highlighting the Sekondi-Takoradi Metropolitan Area and the Takoradi harbor

In the 1986, Takoradi harbor saw a revamp as part of the ERP to increase exports in a bid to
resuscitate the ailing economy. The massive facelift, in addition to a government policy to reduce
income tax by 25% if businesses established entities in the city, spurred a new wave of
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development and urban expansion (Obeng-Odoom, 2012). Due to this expansion of urban areas,
the Sekondi-Takoradi metropolis saw a steep rise in population from the mid-1980s, even though
its population had been on a downward spiral in the previous decade (Figure 4.3). As a matter of
fact, the annual growth rate of the metropolis between 1984 and 2000 increased to 7.1%, higher
than the 4.6% and 6.7% recorded for Greater Accra Metropolitan Area and Kumasi Metropolitan
Area, respectively (Songsore, 2009). In this same period, according to the Ghana Statistical
Service, Sekondi-Takoradi saw the highest average annual percentage increase in number of
houses among all regional capitals in Ghana between 1984 and 2000, greater than that of Accra
and Kumasi (Table 4.1) (GSS, 2005).
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Figure 4.3. Population figures for Sekondi-Takoradi from GSS (2010) and Songsore (2009)

With its population size and port, Sekondi-Takoradi is a vibrant and bustling metropolis in terms
of business and commerce (Amoasah, 2010; Obeng-Odoom, 2013). Having been established as
the main business area within the Western Region, many changes resulting from the oil and gas
industry in terms of population, housing, offices, and facility installations occur within this
metropolis. This coupled with the fact that about 75 percent of the population are directly or
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indirectly engaged in agriculture, fishing and forestry makes it even more imperative to understand
the consequences of land use change on agricultural lands and subsistence farming livelihoods in
general (GSS, 2014). Given the above explanation, the metropolis was singled out for land use and
land cover change analysis, as any changes in the region may be more conspicuous within the
metropolis. Additionally, in recognition of the fact that the emergence of the oil industry may only
be exacerbating a land use and land cover change phenomenon sparked decades prior by the
expansion of Takoradi harbor, the location of the harbor was deemed integral to any analysis that
centers on the expansion of urban land uses.
Table 4.1. Stock of Houses and Annual Increase by Regional Capitals (1960-2000) (adapted from GSS,
2005)
Regional capital

1960

Number of Houses
1970
1984

2000

19601970

Percentage Increase
197019841984
2000

Sekondi/Takoradi
(Western Region)

4,210

4,651

5,056

24,817

1.0

0.6

10.0

4.5

Cape Coast (Central
Region)

2,194

3,037

3,636

6,847

3.3

1.3

4.0

2.9

Accra (Greater
Accra Region)

18,239

35,835

57,250

131,355

7.0

3.4

5.3

5.1

1,218

1,871

2,859

6,853

4.4

3.1

5.6

4.4

Koforidua (Eastern
Region)

1,628

2,332

3,421

7,318

3.7

2.8

4.9

3.8

Kumasi (Ashanti
Region)

8,475

11,775

17,933

67,434

3.3

3.1

8.6

5.3

Sunyani (Brong
Ahafo Region)

591

1,114

2,304

5,611

6.5

5.3

5.7

5.8

Tamale (Northern
Region)

2,643

6,933

9,728

15,873

10.0

2.4

3.1

4.6

Bolgatanga (Upper
East Region)

371

1,557

2,514

3,932

15.4

3.5

2.8

11.8

766

1,212

2,102

5,539

4.7

4.0

6.2

5.1

19602000

Ho (Volta Region)

Wa (Upper
Region)

West
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Atuabo, the second study area, is an important coastal rural community in the Ellembelle District.
In Atuabo, the population of about 4,000 predominantly consist of peasant farmers and fisher folks.
The village is relevant because of its relationship with the Jubilee Fields (Adusah-Karikari, 2015).
Atuabo is home to a gas processing plant, which is fed from the Jubilee Fields via a network of
gas pipelines, and be linked to a thermal plant in Daboase. According to Adusah-Karikari (2015),
the siting of infrastructure for the gas processing plant has caused most farmlands to be cleared.
For this reason, Atuabo will be very essential to reveal the impact of oil exploitation related
activities of smallholder farming livelihoods.
4.2. Rationale for Mixed Methods
As already indicated, mixed methods were used in this research. The rationale for selecting the
methodological approach was based on the theoretical arguments I have already levied, and the
need to adequately capture both sociological and ecological aspects of the project. Theory, as
Bryman (2008) argues, is the backcloth for any research and lays the foundation on which a
researcher pursues the study of certain social phenomenon and how to interpret the findings after
research. To reiterate the argument of Forsyth (2003) in favor of mixed methods in political
ecology, “first, the adoption of environmental science without acknowledging how it is affected by
social and political factors undermines its ability to address the underlying biophysical causes of
perceived environmental problems. Second, the adoption of policies based on such
unreconstructed science frequently produces environmental policies that unfairly penalize many
land users — especially in developing countries — and may even increase environmental
degradation and poverty by threatening livelihoods. This book seeks to address these two problems
by exploring the links between science and society in order to avoid the replication of inadequate
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science, and to enable the production of more biophysically accurate, and socially relevant,
science”. pp. 2
The use of mixed methods has been termed as the pragmatic approach (Creswell et al., 2003;
Johnson and Onwuegbuzie, 2004). It is pragmatic in that as a method of inquiry, it focuses on
collecting, analyzing and mixing both quantitative and qualitative data in a single study, which can
provide a rich set of data or evidence to answer a specific question. Perhaps, one of the most
important aspects of mixed methods approach is the issue of complementarity, as it provides a
holistic view of a problem. In addition, findings of a study can be argued as more robust if both
qualitative and quantitative approaches point to the same outcome. This is expressed by Johnson
and Onwuegbuzie (2004) who stated that the mixed methods research can provide stronger
evidence for a conclusion through the convergence and corroboration of findings.
4.3. Methodology for Research Question One
What is the impact of the oil industry on agricultural ecosystems and livelihoods?
As previously elaborated, the underlying hypothesis for this question is that the presence of oil
industry within the Western Region will induce large scale land use change. This land use change
will significantly reduce agricultural lands, which will have a direct negative impact on livelihoods
of smallholder farmers.
4.3.1. Discussion of Methodology
As Cuba et al. (2014) observed, significant amounts of farmlands are generally lost by
communities when exploitation of natural resources activities begin. To answer that first part of
the question, land use and land cover change (LULCC) was quantitatively estimated using Remote
Sensing (RS) and geoprocessing tools in Geographical Information Science (ArcGIS) to
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understand the impact of the oil industry on agricultural ecosystems. Analysis from RS and GIS
data gave an estimate of how much of farmland areas have been lost to infrastructural development
since the year 2009 when oil exploitation commenced within the Western Region, and how it
compares with changes over time. A longitudinal approach was adopted, with land use change
over the past 30 years (1986-2016) within the Sekondi-Takoradi metropolis analyzed. As
previously noted in figure 4.3, the population of Sekondi-Takoradi after more than a decade of
decline started rising again in the mid-1980s due the revamping of the Takoradi harbor. For this
reason, the 30 year period captured in this study was important to understand how these dynamics
may have contributed to historical LULCC. In order to understand how the oil industry may be
influencing the rate of LULCC, the change over the 30 year period was analyzed to estimate the
percentage of the total change that has occurred since oil production officially commenced.
Remote Sensing Data: This study utilized imagery from Landsat Thematic Mapper (TM), Landsat
Enhanced Thematic Mapper (ETM+) and Landsat-OLI 8 (path 194 and row 57) acquired on 5th
April 2016. The data covered the period of 1986 to 2016 and included imagery collected primarily
in the dry season when cloud presence is minimal (December, 1986; January, 2001; January, 2009;
and January, 2016). Between these years, I collected image for halfway the entire period to assess
the magnitude of change for both halves. In order to assess the amount of change that has occurred
since the oil exploitation in Ghana, a Landsat ETM+ image was collected for the period just after
oil discovery to determine the amount of change that has occurred since the operations began. All
images considered in the study had spatial resolution of 30 meters. With the exception of the
thermal band, all visible and infrared bands were included in the analysis.
Digital Image Enhancement and Processing: I used ENVI (Excelis) version 4.8 and ArcGIS
version 10.3 for image processing. The above-listed scenes used in this study were geometrically
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corrected to the Universal Transverse Mercator coordinate system (zone 30) using approximately
25 well-distributed ground control points (GCPs) from digitized topographic maps of the study
area. The first order polynomial was utilized, with the GCPs carefully distributed throughout the
image to achieve a root mean square error of less than one pixel. In order to improve visualization
and interpretation of imagery, different image enhancement techniques were utilized. False color
composite images with a combination of the infrared, red, and green bands of the scenes collected
were produced to aid feature identification in the imagery. The low-pass filtering image
enhancement technique was applied to improve images. A georeferenced outline boundary of the
Sekondi-Takoradi Metropolitan Area was used to delineate the study area from all four images.
Image Classification: Image classification as a process involves assignment of pixels to different
classes of land use and land cover identified in a given study. Usually, each pixel is treated as an
individual unit composed of values that exist in several bands. With familiarity of the land use
activities in the study area, four classes of land and cover were pre-determined with areas
considered as belonging to one of the following: forest (including tropical forest, savanna
woodland, and mangroves); agricultural land (including crop fields, vegetable lands, and fallow
lands), urban area (including all other forms of urban activities such as residential, commercial,
roads, transportation, and industry), and water (including rivers, wetlands, lakes, etc.). In-built
algorithms for Principal Component Analysis (PCA) in the processing software (ENVI 4.8) were
used to aid the process of working out the land cover classes in the study. Supervised Maximum
Likelihood algorithm in the ENVI software was used to extract the four different land use/cover
classes relevant to this study from the images.
Accuracy Assessment: Assessment of accuracy measures the correlation between satellite image
classification and ground reference samples collected to indicate the overall agreement between
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processed classification and ground-truthing data (Pullanikkatil et al., 2016). In this study,
reference data were derived by considering random sample points, which were validated by handheld GPS during field exercise. Google Earth historical data in the study area was utilized in the
selection of reference data. In addition, original Landsat images with reference points were printed
out on A1 sheets and subjected to interpretation by independent analysts from the SekondiTakoradi Metropolitan Assembly to validate such points. Visual interpretations of unclassified
satellite images by analysts from the assembly were especially useful for selecting points for
images from 1986 and 2001. This is because as Biro et al. (2013), Kamusoko and Aniya (2009),
and Suleiman (2008) have previously noted, even though it is ideal to use data derived from aerial
photographs taken at or near the time of the satellite overpass, such data are scarce in African
countries such as Ghana. This can be a major obstacle to retrospective remote sensing analysis and
therefore, makes using expert interpretation combined with using permanent features that remain
unchanged throughout the study period to identify points on older images an important approach.
Ground reference data were paired with remote sensing derived image classification results. In
total, 150 sample points (between 20 and 50 points for each land cover class) were selected to
check for accuracy. Error matrices showing all user’s and producer’s accuracies for all classes
were produced to show accuracy of classifications.
To answer the second part of the question, semi-structured questionnaires, in-depth semistructured interviews and focus group discussions (FGDs) with farmers were utilized. Participant
observation, transect walks and photographic evidence were also utilized where it was possible to
do so to support collected data. Data from the three different approaches were meant to
complement and supplement one another.
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Semi-Structured Questionnaires: According to Bryman (2008), a questionnaire is a research
instrument that is usually deployed in social survey design, involving closed and open-ended
questions completed by respondents themselves. Questionnaires were used to solicit the individual
views of a sample of population of local inhabitants of the village of Atuabo and Sekondi-Takoradi
Metropolis who depend on farming for their livelihood. Population is a term used to describe the
total number of people from which a sample is drawn to represent the entire population. Due to
the fact that the two study areas selected for this research are remarkably different in
characteristics, two different sampling procedures were used to obtain a sample that was
representative of local people whose livelihoods depend on farming. In Atuabo, being a small
village of about 4,000 inhabitants whose vast proportion are peasant farmers and fisher folks, the
sampling frame from which my sample was drawn was all individuals of working age within the
entire community. However, in Sekondi-Takoradi, which is a major metropolitan area in Ghana
with a population of about 600,000, two towns with concentration of smallholder farmers were
selected after consultation with the Metropolitan Assembly. The sampling frame from which
samples in Sekondi-Takoradi were drawn was all inhabitants of Assakae and Whindo – some of
the most typical farming communities in the metropolis. Respondents were randomly sampled
with 90 coming from Sekondi-Takoradi, while 86 were from Atuabo.
Respondents had equal range of questions to answer under the supervision of the researcher or his
research assistants. The research assistants were trained to translate questions in the local language
for respondents and fill out the questionnaires on their behalf by ticking their choices. This is
because the target population of this study were likely to have little to no education. The survey
for this study was composed of open- and close-ended questions. Some close-ended questions were
such that the respondents had different options with the aim of ranking significance of effects (very
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low to very high) and others, likert scale-ranked (1= Strongly agree, 2 = Agree, 3 = Neutral, 4 =
Disagree, 5 = Strongly disagree). Questionnaires consisted of multiple parts, with some
instruments that specifically sought to capture views of the respondents on the impacts of the oil
industry on livelihood-related variables such as farming incomes, sizes of farm lands, and ability
to meet household food needs, among others, by considering pre-and-post commencement of oil
exploitation activities. Through such questions and demographic data compiled as part of the
survey, the various responses were analyzed for patterns.
Semi-Structured Interviews: Interviews were used for purposively sampled key informants by
virtue of their roles in the community or their depth of experiences as ascertained during
administration of questionnaires. The interviews enabled me to probe further and seek clarification
into issues that were raised during questionnaires and focus group discussions. The interviews
sought to capture the experiences and views of the impact of the oil industry on their livelihoodschallenges and opportunities- by comparing the pre-and-post commencement of oil exploitation
activities. The key informants selected in this part of the study were two farmers from Whindo in
the Sekondi-Takoradi Metropolis, two opinion leaders (a local chief and Unit Committee
Chairman who were also farmers) from Whindo, and two local chiefs from Atuabo who were
involved in both fishing and farming, a phenomenon typical of residents in the village.
Focus Group Discussions: A total of four FGDs were conducted in Assakae, Whindo and Atuabo.
Each FGD had 6 – 8 participants. Participants of FGDs, like interviews, were purposively sampled
from survey respondents and by recommendations after consulting opinion leaders of people they
deemed well-versed in issues of our inquiries. The number of participants selected for FGDs was
based on the fact that it is important to have enough people to stimulate diverse and in-depth
discourse, but not overwhelmingly many to hinder a fruitful discourse (Onwuegbuzie, Jiao &
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Bostick, 2004). In order to provide a conducive environment for participants, the FGDs were
carried out in frequent gathering centers, where community members normally gathered to
socialize. The discussions were facilitated by the researcher with a prepared guide that probed into
experiences and views of farmers regarding the impacts of the oil industry on farming livelihoods
by focusing on previously listed livelihood-related variables such as farming incomes, sizes of
farm lands, and ability to meet household food needs, among others. To ensure that all the
participants had the chance to voice their opinions, each participant had a turn after each question.
Participant Observation, Transect Walks and Photographic Evidence: In qualitative research,
personal observation and transect walks are critical supplementary tools that supports the
researcher’s knowledge acquisition of critical issues of interest. In transect walks, I took leisure
walking trips with community members to gain familiarity with some of the issues raised during
FGDs and interviews. In personally observing some of the issues discussed, I and my team of
research assistants occasionally took photographs as factual evidence to validate some of the
information obtained.
4.4. Methodology for Research Question Two
What is the impact of the oil industry on fishing ecosystems and livelihoods?
In this question, I hypothesis that the exploitation of oil industry offshore Ghana will negatively
affect the productive integrity of the ocean through the release of toxic chemicals. These chemicals
would harm aquatic organisms in the region and therefore directly impact the livelihoods of
fishermen. Additionally, imposition of restricted zones near installed oil rigs would introduce
limitations to the activities of fisher folk, which will exacerbate the negative impacts on their
livelihood.
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4.4.1. Discussion of Methodology
Studies have shown that release of chemicals from oil industry through chronic effluent discharges
and oil spills have the potential to result in high level toxicity with acute and sublethal effects on
aquatic organisms. With respect to the oil industry, PAHs are the compounds of most concern and
most studies have been conducted in different areas as already expatiated previously (Lee et al.,
2013; Sojinu et al., 2012). In the first part of the question, the study examined the potential impacts
of effluent discharges on fish community within the area of oil exploitation. This phase of the
project used primary and secondary data. Water and sediment samples were collected and analyzed
to determine the PAH levels sea water in the borders of the Western and Central Regions. While
Western Region is the primary area of focus for this study, samples from Central Region were
collected for comparison.
Sampling: The study was conducted along the coast of Ghana and in the Gulf of Guinea. Eleven
samples were collected for both sediments and sea water. Sediment sampling was conducted in
three areas in the Western Region and one area in the adjacent Central Region. Sediment samples
were collected respectively for three different sites in Atuabo, Axim and Sekondi-Takoradi
Metropolis all within the Western Region, while two other sites were sampled in Elmina within
the Central Region. The sites of sediment sample collection are presented in Figure 4.4. The
rationale for selecting these areas for sediment sampling was either because there is a high level
of fishing activity or has great relevance in the Ghanaian oil industry, and was utilized to determine
spatial variability of PAH pollution. For instance, while Atuabo is the smallest fishing community
among the selected areas, it is the most relevant to the oil industry in terms of proximity to the oil
fields and facilities of the Ghana Gas Company. Sekondi-Takoradi, as previously explained
elsewhere, is home to one of the busiest harbors in Ghana and the main business hub in the Western
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Region, and is therefore likely to receive a substantial amount of PAH pollution from oil shipments
and urban runoff. On the other hand, Elmina is in the Central Region, the farthest from the oil
fields, but one of the most prominent fishing towns in Ghana. With similar characteristics as the
other towns within the Western Region, it was selected as an optimal control area. Sediment
samples were collected using pre-cleaned 4ft polycarbonate tubes and plastic scoops at depths
ranging from 12 – 18 inches, and stored in pre-cleaned amber jars covered with aluminium foil. In
each sampling location, representative samples were prepared by homogenizing four sub-samples
collected in an area of 16m2, using a pre-cleaned plastic hand trowel. The sediments were stored
in a freezer at −20 ◦C.
Sea water samples were collected based on the rationale of proximity to oil facility installations.
Aboard a vessel for a Ghana Fisheries Commission and Ghana Navy joint patrol, sea water samples
were collected from eleven different points of different distances from the Sankofa-Gye Nyame
Fields, in addition to the shores of Atuabo, Axim, Sekondi-Takoradi and Elmina. All water
sampling points are presented on Figure 4.4 below. Water samples were collected in 2.5 litre (L)
amber bottles. All water samples were collected in July, 2017.
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Figure 4.4. Sea Water and Sediment Sampling Points
NB: Water 1 – 11 = Sea water sampling points 1 through 11; At. Sed. 1 – 3 = Sediment sampling points 1
through 3 in Atuabo shore; Ax. Sed. 1 – 3 = Sediment sampling points 1 through 3 in Axim shore; S.T.
Sed. 1 – 3 = Sediment sampling points 1 through 3 in Sekondi-Takoradi shore; Elm. Sed. 1 – 2 =
Sediment sampling points 1 and 2 in Elmina shore.

Sample Preparation and Chemical Analyses: For water samples, pollutant extraction was
performed for duplicates of samples collected from each sampling point. Pollutants were extracted
by DCM in a liquid-liquid separation system. A separatory funnel was secured using a ring-stand
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and a stopper was used to prevent liquid from escaping. One liter (1 L) of the collected sample
was poured into the separatory funnel, followed by 300 mL of DCM. A stopper was added to the
separatory funnel, which was then shaken vigorously for several seconds, venting occasionally.
After shaking and venting several times, the funnel was placed in the ring stand and the stopper
removed. After several minutes of allowing the layers to separate, the bottom layer containing the
organic material was collected in a flat-bottom flask. The aqueous layer was re-extracted two more
times and the organic layer collected. The process was repeated with the other half of the water
sample (1 L of sample). Once the organic layer was collected, they were evaporated to
approximately 1.5 mL using a rotary and nitrogen evaporators. Samples were sealed, labeled and
refrigerated. This part of the study was conducted in the laboratory of Ghana Water Research
Institute (WRI), and together with and the frozen sediment samples, were transported within 16 h
to University of South Florida. Upon arrival, the water samples were refrigerated, while sediment
samples were stored in a freezer.
After allowing frozen sediments to thaw at room temperature, the wet samples were oven dried at
400C over a 72 hour period after transferring into tightly covered aluminium pans. Oven
temperatures were kept low, in order to prevent degradation because of the high volatility of some
PAH congeners (Banjoo and Nelson, 2005). The dried sediment samples were homogenized and
triplicates of approximately 10 g of each sample were then soxhlet extracted with n-hexane for
about 24 – 36 h. Before being subjected to extraction, surrogate standards (acenaphthene-d10,
phenanthrene-d10, and chrysene-d12) were added as spikes. Extracted sediment samples along
with extracted water samples were cleaned up, using column chromatography.
A glass column was washed with acetone, DCM and hexane and secured to a ring-stand with
clamps. A beaker was placed under the glass column to collect the solvent waste. A small square
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of glass wool was then placed in the column using a glass rod. A column chromatography
consisting of 1g silica, 1g basic silica, 1g silica, 8g acidic silica, 2g silica and 4g anhydrous sodium
sulfate for sediment samples; and 4g silica, 2g alumina and 4g anhydrous sodium sulfate for water
samples were used to remove interfering compounds. Elution of compounds of interest was carried
out using 100 mL of hexane:DCM in a 1:1 ratio. The eluent was blown down to approximately 0.5
mL using a rotary evaporator and transferred to an amber vial using 3 small washes of hexane.
Eluent was then further blown down using a nitrogen turbo-vap to further reduce the excess
solvent. The final volume was made up in 100 μL of dodecane under the gentle stream of the
nitrogen turbo-vap, and spiked with mirex and Naphthalene-d8 as internal standards. GC vials
were sealed and capped for chemical analysis. Chemical analysis for total polycyclic aromatic
hydrocarbons (TPAHs) in the sea water and sediment samples was performed, using gas
chromatography-mass spectrometry (GC-MS).
Sample extracts were analyzed by Agilent GC 7890A, using splitless injection on a 30m HP5-ms
column (0.25mm i.d., 0.25 μm film thickness), and using helium as a carrier gas with a flow of 1.2
ml/min. Mass-to-charge ratios of the molecular ions was used in the quantification. Retention times
and secondary ions were used to confirm peaks of analytes. The oven was programmed at 600C
for 2 min, ramped at 20◦Cmin-1 to 1800C, and further ramped at 6◦Cmin-1 to 280◦C and held for
20min. The gas chromatograph was coupled to an Agilent 5975C Mass Selective Detector operated
in electron impact (EI) mode using selected ion monitoring (SIM). The injection temperature was
set to 300˚C and the interface temperature at 2800C. Compound identification and quantification
were carried out using the fragmented ion profiles of target analytes together with retention times,
and a calibration curve obtained from 6 calibration standards, for each of the target 15 PAH
congeners – acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene,
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pyrene,

benzo(a)anthracene

chrysene,

benzo(b)fluoranthene,

benzo(k)fluoranthene,

benzo[a]pyrene, dibenzo(a,h)anthracene, benzo(ghi])perylene and indeno(1,2,3cd)pyrene –
against which sample concentrations are estimated. All PAHs under study are among the 16
priority PAHs of the USEPA (Figure 4.5).

Figure 4.5.US EPA’s 16 Priority PAHs
Quality assurance/quality control: Field samples were analyzed along with field blanks and
laboratory blanks (Sojinu et al., 2010; Wang et al., 2007). A field or laboratory blank was
processed for every 5 field samples, and received the same treatment as the actual samples. For a
peak to be positively identified, it had to be within +/-0.05 min of the retention time found in the
calibration standard. A signal to noise ratio greater than or equal to 3 (S/N ≥ 3) was used as a
standard at which a peak was quantified. In addition, a quantified peak had to have the ratio of the
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target ion to its qualifier ion to be within +/-20% of the standard value. Final PAH concentrations
in actual samples were obtained by subtracting concentrations present in the appropriate blanks
from those in extracted samples. For each sample and blank, 100 ng of surrogate standards
(acenaphthene-d10, phenanthrene-d10, and chrysene-d12) were added as spikes, with recoveries
ranging from 70 – 109%.
To answer the second part of the second research question, semi-structured questionnaires, indepth semi-structured interviews and focus group discussions (FGDs) with fisher folks were
utilized. Participant observation, transect walks and photographic evidence were also utilized
where necessary to support collected data. Data obtained from all the different methods were meant
to complement and supplement one another.
Semi-Structured Questionnaires: Questionnaires were used to solicit the individual views of a
sample of population of local inhabitants of the village of Atuabo and Sekondi-Takoradi
Metropolis who depend on fishing for their livelihood. As previously described, the difference in
characteristics of the two study areas informed two different approaches to obtaining a sample that
was representative of local people whose livelihoods depend on fishing. In Atuabo, as in the case
of farmers, the sampling frame from which my sample was drawn was all individuals of working
age within the entire community. However, in Sekondi-Takoradi, after consultation with the
Metropolitan Assembly, two areas considered as nerve centers of fishing activities in the
metropolis were selected – Sekondi fishing harbor and Ngyiresia. The Sekondi harbor is the most
important point of convergence for all fisher folks in the Sekondi-Takoradi Metropolis, while
Ngyiresia is a typical fishing community adjacent to Sekondi fishing harbor. The sampling frame
from which samples in Sekondi-Takoradi were drawn was all inhabitants of Ngyiresia and fisher
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folks in the harbour at the time of survey. Respondents were randomly sampled with 115 coming
from Sekondi-Takoradi, while 47 were from Atuabo.
Respondents had equal range of questions to answer under the supervision of the researcher or his
research assistants. The research assistants were trained to translate questions in the local language
for respondents and fill out the questionnaires on their behalf by ticking their choices. This is
because the target population of this study were likely to have little to no education. The survey
for this study was composed of open- and close-ended questions. Some close-ended questions were
such that the respondents had different options with the aim of ranking significance of effects (very
low to very high) and others, likert scale-ranked (1= Strongly agree, 2 = Agree, 3 = Neutral, 4 =
Disagree, 5 = Strongly disagree). Questionnaires consisted of specific instruments that sought to
capture views of the respondents on the impacts of the oil industry on livelihood-related variables
such as fishing incomes, sizes of fish catch, and ability to meet household food needs, among
others, by considering pre-and-post commencement of oil exploitation activities. Through such
questions and demographic data compiled as part of the survey, the various responses were
analyzed for patterns.
Semi-Structured Interviews: The interviews were used for purposively sampled key informants
by virtue of their roles in the fishing industry. The interviews enabled me to probe further and seek
clarification into issues that were raised during questionnaires and focus group discussions. The
interviews sought to capture the experiences and views of the impact of the oil industry on their
livelihoods- challenges and opportunities- by comparing the pre-and-post commencement of oil
exploitation activities. The key informants selected in this part of the study were two chief
fishermen (from Sekondi harbor in the Sekondi-Takoradi Metropolis and Atuabo), one officer of
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the Ghana Ports and Harbors Authority (GPHA), and two local chiefs from Atuabo who were
involved in both fishing and farming.
Focus Group Discussions: A total of three FGDs were conducted in Ngyiresia, Sekondi harbor
and Atuabo. Participants of FGDs, like interviews, were purposively sampled from survey
respondents and by recommendations after consulting opinion leaders of people they deemed wellversed in issues of our inquiries. Each FGD had 6 – 8 participants and similar to the case of farmers,
the number of participants selected was to have enough people to stimulate diverse and in-depth
discourse. In order to provide a conducive environment for participants, the FGDs were carried
out in frequent gathering centers, where community members normally gathered to socialize and
as in the case of the Sekondi fishing harbor, under a shed where fisher folks rested after mending
their nets. The discussions were facilitated by the researcher with a prepared guide that probed into
experiences and views of fisher folks regarding the impacts of the oil industry on fishing
livelihoods by focusing on previously listed livelihood-related variables such as fishing incomes,
sizes of fish catch, and ability to meet household food needs, among others.
Participant Observation, Transect Walks and Photographic Evidence: In qualitative research,
personal observation and transect walks are critical supplementary tools that supports the
researcher’s knowledge acquisition of critical issues of interest. In transect walks, I took leisure
walking trips with community members to gain familiarity with some of the issues raised during
FGDs and interviews. In personally observing some of the issues discussed, I and my team of
research assistants occasionally took photographs as factual evidence to validate some of the
information obtained, where possible.
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4.5. Methodology for Research Question Three
How does the oil industry affect the socio-cultural systems in the communities within the
catchment area of oil exploitation-related activities?
The main underlying hypothesis of this research question is that loss of traditional livelihoods
coupled with the large migration influx into the catchment area of oil exploitation activities will
adversely impact the culture and social dynamics of local communities.
4.5.1. Discussion of Methodology
Many scholars have addressed the intrinsic connection between indigenous livelihoods and culture
in many communities (Arhem, 2005; Crane, 2010; Daskon and Binns, 2009; Jike, 2004). In the
Niger-Delta Region, Jike (2004) asserted that the destruction of local livelihoods by the oil industry
has resulted in a social breakdown and cultural distortion.
To investigate how the oil industry in the Western Region may be affecting social-cultural systems,
questionnaires, in-depth semi-structured interviews and focus group discussions with community
members were utilized. Data from the three methods were meant to complement and supplement
one another where necessary.
Semi-Structured Questionnaires: Questionnaires were used to solicit the individual views of a
sample of population of local inhabitants of the village of Atuabo and Sekondi-Takoradi
Metropolis who depend on fishing and farming for their livelihood. As previously described, the
difference in characteristics of the two study areas informed two different approaches to obtaining
a sample that was a true and unbiased representation of local people whose livelihoods depend on
farming and fishing. Questionnaires utilized to elicit information on livelihood-related variables
also had instruments specifically addressing variables of socio-cultural wellbeing including safety
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and conflicts in communities, migration, social and cultural practices, and cost and standards of
living, among others. In Atuabo, the sampling frame from which my sample was drawn was all
individuals of working age within the entire community. However, in Sekondi-Takoradi, The
sampling frame from which samples in Sekondi-Takoradi were drawn was all inhabitants of all
areas selected for farming (Whindo and Assakae) and fishing (Ngyiresia and Sekondi harbor). The
total number of respondents randomly sampled in this study were 331, with 205 coming from
Sekondi-Takoradi, while 126 come from Atuabo. It is important to note that the sample of farmers
and fisher folks as mentioned in the previous sections were subsets of this total number of 331,
which was considered for the sociocultural variables.
To reiterate the process of data collection, respondents had equal range of questions to answer
under the supervision of the researcher or his research assistants. The research assistants were
trained to translate questions in the local language for respondents and fill out the questionnaires
on their behalf by ticking their choices. This is because the target population of this study were
likely to have little to no education. The survey for this study was composed of open- and closeended questions. Some close-ended questions were such that respondents had different options
with the aim of ranking significance of effects (very low to very high) and others, likert scaleranked (1= Strongly agree, 2 = Agree, 3 = Neutral, 4 = Disagree, 5 = Strongly disagree).
Distributed questionnaires contained specific instruments that sought to capture views of the
respondents on the impacts of the oil industry on sociocultural variables such as safety and
conflicts in communities, migration, and cost and standards of living, among others, by comparing
pre-and-post commencement of oil exploitation activities. Through such questions and
demographic data compiled as part of the survey, the various responses were analyzed for patterns.
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Semi-Structured Interviews: The interviews were conducted for purposively sampled key
informants. These key informants consisted of chiefs, family heads and opinion leaders that have
been previously outlined in the above sections for both fishing and farming livelihoods. This is
because interview guide had sections that dealt with both livelihood and sociocultural issues. In
short, there were a total of 11 interviews from the study areas from which information on the
sociocultural consequences of the oil industry were gathered. As in the livelihood sections, the
interviews enabled me to probe further and seek clarification into issues that were raised during
questionnaires and focus group discussions. The interviews sought to capture the observations and
views of the impact of the oil industry on the social structures and cultural wellbeing of their
communities. As in the questionnaires, some of the sociocultural variables discussed during
interviews were safety and conflicts in communities, migration, and cost and standards of living.
Focus Group Discussions: The aforementioned seven FGDs undertaken in both fishing and
farming communities in Sekondi-Takoradi (Whindo, Assakae, Ngyiresia and Sekondi harbor) as
well as Atuabo were also used to elicit responses regarding sociocultural consequences of the oil
industry. The discussions were facilitated by the researcher with a prepared guide that probed into
experiences and views of farmers and fisher folks regarding the impacts of the oil industry on the
sociocultural wellbeing of their communities. Similar to the preceding section, the design of the
discussion guide in FGDs had sections that focused on sociocultural variables including safety and
conflicts in communities, migration, and cost and standards of living.
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4.6. Data Analysis
4.6.1. Land Use and Land Cover Change Detection and Analysis
Post-classification change detection as a process is used to define land use/cover changes in a given
study area within a period. It quantifies the differences between two images of the same scene
obtained at start and the end of a desired study period. In this study, the post-classification
comparison approach was used to compare land classification results of the four images on a pixelby-pixel basis. By this method, a resultant change detection matrix is used to extract areas of
change, and the magnitude and direction of change in each land use/cover type.
To examine how the pattern of urban land use expansion may be proceeding as dictated by the
location of the Takoradi harbor, concentric circle and sector analysis methods were utilized in the
study. Many studies have shown that the concentric circle and sector analysis methods are effective
in characterizing the quantity and spatial distribution of land use in terms of distance and
orientation with reference to a pre-determined point or area of interest (Sapena and Ruiz, 2015;
Yin et al., 2011). As stated already, the location of Takoradi harbor was selected as a point of
interest in this study to determine how its expansion may have influenced the extent and trend of
change.
A total of 8 concentric zones (circular buffers) delimited every 2 km and 16 sectors (fan-shaped
areas) defined by angles of 22.50 were created to determine distance and orientation, respectively,
for change in land use. The concentric zone and sectors were created with ArcGIS and overlaid
with land use data. Total area of each land use/cover class within each concentric zone and sector
were then calculated. Values obtained from the calculations were then represented in growth
curves and radar graphs to show the distance and orientation characteristics of the different land
use/cover classes in the metropolis with respect to the harbor.
98

4.6.2. Data analysis for Water and Sediment Samples
This study presents all concentrations of PAH for sediments from various areas of interest in dry
weight of the samples. Basic descriptive statistics were used to describe and summarize the
abundance of the target PAHs in the collected samples, using tables and graphs. The dominance
of various PAH congeners were used to predict the likely sources of PAH pollution in both sea
water and sediments. For instance, it has been noted by many researchers that domination of twoand three-ringed PAHs indicates pollution from petrogenic sources, while heavier congeners such
as four-, five- and six-ringed PAHs indicate pyrogenic sources. A dominance of mixture of threeand four-rings can be indicative of a mixture of PAHs from both petrogenic and combustion
sources (Douben, 2003; Tobiszewski and Namiesnik, 2012; Yilmaz et al. 1998; Zhu et al., 1998).
In addition to these parameters, there are other diagnostic indices, based on concentration ratios of
various congeners, which have been developed by researchers to determine likely sources of PAH
pollution (Sojinu et al., 2012; Tobiszewski and Namiesnik, 2012). For instance, in determining
PAH sources, the ratios of phenanthrene/anthracene (Phe/Ant) and fluoranthene/ pyrene (Flu/Pyr)
are used to differentiate between contamination from petrogenic and pyrogenic sources. Values
greater than 10 for the former suggest contamination from petrogenic sources, while lesser values
strongly suggest pyrogenic sources. For the latter, values less than 1 indicate petrogenic, while
greater than 1 indicate pyrogenic (Colombo et al., 1989; Gschwend and Hites, 1981; Sicre et al.,
1987; Sojinu et al., 2012; Tobiszewski and Namiesnik, 2012). The ratios of anthracene to the sum
of anthracene and phenanthrene {Ant/(Ant + Phe)}, and fluoranthene to the sum of fluoranthene
and pyrene {Flu/(Flu + Pyr)} have also been prominent in distinguishing between contamination
from petroleum sources and that of combustion. For the former, resultant values of less than 1
indicate contamination from petroleum products, while values greater than 1 is an indication of
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contamination from combustion. In the case of the latter, values less than 0.4 indicate
contamination from petroleum, while values greater than 0.5 can be attributed to combustion of
coal, grass and wood. Meanwhile, values between 0.4 and 0.5 are typical of combusting petroleum
products. A value of 0.5, however, is an illustration of transitional point between petroleum and
combustion sources (Budzinski et al., 1997; Li et al., 2006; Sojinu et al., 2012). Finally, the ratios
of benzo(a)anthracene to the sum of benzo(a)anthracene and chrysene {B(a)A/(B(a)A + Chr)},
and ideno(123-cd)pyrene to the sum of ideno(123- cd)pyrene and benzo(ghi)perylene {IcdP/(IcdP
+ BghiP)} also distinguish between contamination from petroleum sources and that of combustion.
B(a)A/(B(a)A + Chr) of less than 0.2 shows contamination from petroleum sources, while greater
than 0.35 shows contamination from combustion. Values between 0.2 and 0.35, however, indicate
inputs from both petroleum and combustion. Icdp/(Icdp + Bghip) values of less than 0.2 are
indicative of contamination from petroleum inputs and values greater than 0.5 indicate combustion
of coal, grass and wood; while values between 0.2 and 0.5 suggest combustion contamination from
liquid fossil fuel. Meanwhile, a value of 0.5 indicates a transition point between petroleum and
combustion sources (Sojinu et al., 2012; Yunker et al., 2002).
Toxicity of obtained PAH concentrations to aquatic organisms were determined by comparing
present values to risk assessment and toxicity values guidelines captured through ecotoxicological
studies conducted by individual researchers (Jaward et al., 2012; Lee et al., 2013). This step was
essential since the presence of PAHs in themselves may not be conclusive in indicating a
significant impact on the aquatic community unless compared to values obtained in previous
studies.
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4.6.3. Analysis of Surveys, Focus Group Discussions and Semi-Structured Interviews
Quantifiable data generated through surveys were analyzed with descriptive and inferential
statistics using Statistical Package for Social Scientists (SPSS). The obtained raw data were coded
by categorizing the variables into the appropriate types namely interval/ratio, ordinal, and nominal
(Bryman, 2008). Assigning appropriate categories is critical to selecting the best techniques for
data analysis. I used frequency tables and graphs to analyze for univariate data. For the bivariate
analysis, I tested association between two variables, using Chi-square, Phi and Cramer’s V values
by appropriately categorizing variables (Bryman, 2008).
I analyzed qualitative data including FGDs and interviews by coding based on pre-determined and
emergent themes. Data analysis of these raw qualitative data involved several steps. First, I
transcribed recorded FGD and interview sessions that were conducted into English as verbatim as
possible, in order to preserve originality of statements of participants. Secondly, I read all
transcripts aloud and pluck chunks of statements under meaningful coded categories by themes.
Thirdly, I played back all recorded tapes to capture missed statements of interests as well as any
other themes that may have been overlooked. Subsequently, similar themes were grouped together.
For instance, themes that belonged under livelihood issues were grouped separately from
sociocultural themes. Under these broad categories were sub-categories/themes that clustered
chunks of statements into as close as possible themes relevant to variables of interest in the study,
under the two broad categories. Finally, the themes identified in the analysis were legitimized by
corroborating findings with notes taken during transect walks, as well as obtained photographic
evidence. In reporting findings, verbatim transcripts of interviews and focus group discussions
were presented (Hilson and Garthforth, 2012; Hilson, 2007; Hilson, 2005).
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4.7. Ethical Considerations
I applied for an approval for my research with the Institutional Review Board (IRB) of the
University of South Florida (USF) before undertaking data collection in the field. As a requirement
of the university, all research studies conducted under the aegis of the institution must be conducted
with the highest level of ethics. The university’s IRB is a board whose responsibility is to vet all
proposed research activities to ensure that researchers uphold the rights and welfare of all subjects
of the research – humans and animals, alike. One of the guiding principles of research in the United
States of America is that all federal-funded institutions are mandated to institute an IRB that
reviews all research as in accordance with acceptable ethical standards, even if a particular study
is not funded by the federal government. For this reason, in order to pursue my research, it was
fully vetted by the IRB of USF and approved to be in accordance with policies that ensure human
subjects of my research are protected (Appendix A).
One critical issue that can arise with research is privacy concerns. It is therefore important to obtain
expressed permission from participants about their willingness to participate in the research by
presenting them with all necessary information regarding the research to make an informed
decision. For this reason, while in the field, all participants who took part in the study were asked
to voluntarily sign an informed consent that represented a declaration of their consent to
voluntarily participate (see Appendices B, D, and F). Information presented in informed consent
forms to participants of surveys, interviews and FGDs included an introduction of the principal
investigator, issues of confidentiality, and the study’s goals and benefits, among others. All
collected data in the study have been kept in a safe with a lock and have only been utilized for the
purposes of the research. Finally, in order to protect identities of respondents, no respondent was

102

named in the study. Where there is a need to mention a name, a pseudoname has instead been
adopted.

103

CHAPTER 5. Demographic Characteristics of Survey Respondents
In this chapter of the study, I analyze and present the characteristics of the 331 respondents who
were sampled in this study from the two study areas. I considered some key demographic
characteristics including: gender; age; the place of residence; duration of stay; primary livelihood
activity; length of time engaging in occupation; level of education; marital status; and number of
dependents. This step was essential to give an overview of the sample captured in this study.
5.1. Gender
The findings (table 5.1) indicate that of the total of 331 respondents who were captured in the
surveys from the Sekondi-Takoradi Metropolitan Area and the village of Atuabo, 134 representing
40.5% were female, while 197 making up 59.5% were male. Of the 197 males sampled, 63
representing 32.0% were from Atuabo, while 134 (68.0%) were captured in the Sekondi-Takoradi
Metropolitan Area. Of the total 134 females sampled, 63 (47.0%) were surveyed in the village of
Atuabo, while 71 (53.0%) were surveyed in the Sekondi-Takoradi Metropolitan Area.
Table 5.1. Gender of Surveyed Respondents
Gender
Community
Atuabo
Sekondi-Takoradi
Total No.

No. of Males
63
134
197

No. of Female
63
71
134

Total No.
126
205
331

5.2. Place of Residence
Of the 331 respondents surveyed, 205 representing 61.9% were from the Sekondi-Takoradi
Metropolitan Area, while 126 (38.1%) were sampled from the village of Atuabo (Figure 5.1). The
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disparity in numbers is prevalent because the population of the two study areas are vastly different.
While Sekondi-Takoradi has a population of over 500,000, the village of Atuabo is a community
with about 4,000 inhabitants.

Number of Respondents

Number of Respondents in Study Areas

250
200
150
100
50
0
Sekondi-Takoradi

Atuabo

Study Areas

Figure 5.1. Place of Residence of Surveyed Respondents

5.3. Age Distribution
From the table 5.2 below, 12 of the total surveyed respondents representing about 3.6% were from
the ages 18 to 25, with 8 and 4 people coming from Sekondi-Takoradi and Atuabo, respectively.
Sixty (60) respondents making up 18.1% were in the age bracket of 26 – 33. Of these respondents,
38 came from the Sekondi-Takoradi Metropolitan Area, while 22 were captured in the village of
Atuabo. Of the surveyed respondents, 93 constituting 28.1% of the total were in ages that ranged
from 34 to 41. Of these, 59 and 34 came from Sekondi-Takoradi and Atuabo, respectively. In the
age bracket 42 – 49, there were 71 respondents that made up 21.5% of the total, of which 48 came
from Sekondi-Takoradi Metropolis, while 23 came from the village of Atuabo. Fifty-five (55)
respondents making up 16.6% were in the age bracket of 50 – 57. Of these respondents, 31 came
from the Sekondi-Takoradi Metropolitan Area, while 24 were captured in the village of Atuabo.
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The remaining 40 respondents who represent 12.1% were 58 years old and above, with 21 coming
from the Sekondi-Takoradi Metropolis, while 19 came from Atuabo.
Table 5.2. Age Distribution of Surveyed Respondents by Place of Residence
Community
Age
Sekondi-Takoradi
Atuabo
Total
18 – 25
8
4
12
26 – 33
38
22
60
34 – 41
59
34
93
42 – 49
48
23
71
50 – 57
31
24
55
58 and above
21
19
40
Total
205
126
331

The table 5.3 below shows that 6 of the 12 respondents in the age bracket of 18 – 25 were males,
while the remaining half were females. Of the 60 respondents within the ages 26 to 33, 42 were
males, while 18 were females. In the age bracket of 34 – 41, 49 were males and the remaining 44
were females. Fifty-three (53) of the 71 respondents sampled within the ages of 42 to 49 were
male, while the remaining 18 were female. Of the 55 respondents within the age bracket of 50 –
57, 25 were male, while 30 were female. For all the 40 respondents who were 58 years old and
above, 22 were male, while 18 were female.
Table 5.3. Age Distribution of Surveyed Respondents by Gender
Gender
Age
Male
Female
Total
18 – 25
6
6
12
26 – 33
42
18
60
34 – 41
49
44
93
42 – 49
53
18
71
50 – 57
25
30
55
58 and above
22
18
40
Total
197
134
331

As evident in the above tables, a vast majority of the surveyed respondents range from ages 18 to
49. Together, they constitute 71.2% of the respondents. This shows that majority of the
respondents are economically active, in years that they bear most of the responsibility of working
and earning income to cater for their families and other dependents.
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5.4. Education
From the table 5.4 below, 120 of the total surveyed respondents representing about 36.3% had no
education, with 80 and 40 people coming from Sekondi-Takoradi and Atuabo, respectively. There
are 159 respondents among the surveyed making up 48.0% that were educated up to the primary
school level. Of these respondents, 92 came from the Sekondi-Takoradi Metropolitan Area, while
67 were captured in the village of Atuabo. Of the surveyed respondents, 51 constituting 15.4% of
the total were educated to the secondary or vocational school level. Of these, 33 and 18 came from
Sekondi-Takoradi and Atuabo, respectively. None of the respondents from the Sekondi-Takoradi
Metropolitan Areas had tertiary education, while the only one respondent with tertiary education
came from the village of Atuabo.
Table 5.4. Education Levels of Surveyed Respondents by Place of Residence
Education Level
None
Primary
Secondary/Vocational
Tertiary
Total

Community
Sekondi-Takoradi
80
92
33
0
205

Atuabo
40
67
18
1
126

Total
120
159
51
1
331

The table 5.5 below shows that 55 of the 120 respondents with no education were males, while
the remaining 65 of them were females. Of the 159 respondents that were educated up to the
level of primary school, 103 were males, while 56 were females. Of the 51 respondents who
were educated to the secondary or vocational level, 13 were males and the remaining 13 were
females. The only respondent who had tertiary education was a male.
Table 5.5. Education Levels of Surveyed Respondents by Gender
Gender
Education Level

Male

Female

Total

None

55

65

120

Primary

103

56

159
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Table 5.5. Continued.
Secondary/Vocational

38

13

51

Tertiary

1

0

1

Total

197

134

331

The above tables indicate that a vast majority of the surveyed respondents had minimal to no
education. In all, 279 of the respondents representing 84.3% of the surveyed respondents had either
no education or were educated only to the primary school level. They also reveal that the females
had relatively lesser education than their male counterparts. Of males, 158 of them making up
80.2% of their total number had either no education or were educated only up to primary school
level, while 121 female respondents, representing 90.2% of their total number had no education or
were educated only up to the primary level. Evidently, education in the surveyed respondents is
very low. Since formal education normally trains and equips people with expertise that will make
them employable in the formal sector, the very little education possessed by a majority of the
surveyed respondents indicates that most of the respondents are likely to have fewer options as far
as livelihood activities. Consequently, most of these respondents are more likely to engage in
traditional livelihood activities, which require minimal to no formal education. The respondents,
by virtue of their education level and chosen livelihood activity, fit the description of ecosystem
people who are the most vulnerable section of the population as they are equipped with few skills
to exchange for livelihood, in order to cope with major changes in the ecosystem. As previously
noted, they do not possess the benefit of biosphere people who are better cushioned against shocks
that ecosystems changes may present (Daily, 1997; MA, 2005).
5.5. Marital Status
From the table 5.6 below, 41 of the total surveyed respondents representing about 12.4% were
single, with 23 and 18 people coming from Sekondi-Takoradi and Atuabo, respectively. There
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were 235 respondents among the surveyed making up 71.0% that were married. Of these
respondents, 150 were inhabitants of the Sekondi-Takoradi Metropolitan Area, while 85 were
inhabitants of the village of Atuabo. Of the surveyed respondents, 30 constituting 9.1% of the total
were widowed. Of these, 17 and 13 came from Sekondi-Takoradi and Atuabo, respectively.
Sixteen (16) respondents making up 4.8% were divorced. Of these respondents, 10 came from the
Sekondi-Takoradi Metropolitan Area, while 6 were captured in the village of Atuabo. The
remaining 9 respondents who represent 2.7% were separated, with 5 coming from the SekondiTakoradi Metropolis, while 4 came from Atuabo.
Table 5.6. Marital Status of Surveyed Respondents by Place of Residence
Marital Status
Single
Married
Widowed
Divorced
Separated
Total

Community
Sekondi-Takoradi
23
150
17
10
5
205

Atuabo
18
85
13
6
4
126

Total
41
235
30
16
9
331

The table 5.7 below shows that 27 of the 41 surveyed singles were males, while the remaining 14
were females. Of the 235 married respondents captured in the survey, 155 were males, while 80
were females. Of the 30 widowed respondents, 4 were males and 26 were females. Eight (8) of
the 16 divorced respondents were male, while the remaining 8 were female. Of the remaining 9
respondents who were separated, 3 were male and 6 were female.
Table 5.7. Marital Status of Surveyed Respondents by Gender
Gender
Marital Status
Single
Married
Widowed
Divorced
Separated

Male
27
155
4
8
3

Female
14
80
26
8
6
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Total
41
235
30
16
9

Table 5.7. Continued.
Total

197

134

331

As shown in the figure 5.2 below, of the total of 235 married respondents, 198 had a single spouse.
Thirty-six (36) had two spouses and 1 had three spouses. The respondents with multiple spouses
were all male. Summarily, while 235 of the respondents were married, 96 were currently
unmarried.

Number of Spouses

No. of Respondents

200
150
100
50
0
One

Two

Three

No. of Spouses

Figure 5.2. Number of Spouses of Married Respondents

I analyzed whether the marital status of respondents and their gender are independent of each other.
A chi-square test of independence was calculated comparing the marital status between males and
females captured in my sample. From the table 5.8 below, it shows that a strongly significant
interaction was found (x2(1) =13.95, p<0.000). Men were more likely to be married (78.7%) than
women (59.7%). When analyzed for association between place of residence and marital status,
there was no statistically significant association between the two variables. This means that where
a respondent lived, whether in the Sekondi-Takoradi Metropolis or the village of Atuabo, had no
effect on their marital status.

110

Table 5.8. Association between Gender and Marital Status of Respondents
Gender
Marital Status
Unmarried

Female

Male

Total

(54)
40.3

(42)
21.3

(96)
29.0

Married

(80)
59.7
Total
(134)
100.0
Pearson Chi-Square = 13.951; d.f. = 1;

(155)
78..7
(197)
100.0
p < 0.000;

(235)
71.0
(331)
100.0
n = 331

5.6. Role in Household and Number of Dependents
From the table 5.9 below, 244 of the total surveyed respondents representing about 73.7% were
the primary providers for their households, with 60 and 27 people coming from Sekondi-Takoradi
and Atuabo, respectively. There were 87 respondents among the surveyed, making up 26.3%, that
were not the main providers for their households. Of these respondents, 60 were inhabitants of the
Sekondi-Takoradi Metropolitan Area, while 27 were inhabitants of Atuabo.
Table 5.9. Respondents’ Role in Household by Place of Residence
Place of Residence
SekondiRole in Household

Takoradi

Atuabo

Total

Not Main Provider

60

27

87

Main Provider

145

99

244

Total

205

126

331

The table 5.10 below shows that out of the 244 participants who were the main providers of their
households, 167 were males, while the remaining 77 were females. Of the 87 respondents who
were not the main providers of their households, 30 were males, while 57 were females. I analyzed
whether the role of respondents in their households and their gender are independent of each other.
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A chi-square test of independence was calculated comparing the roles between males and females
captured in my sample. From the tables below, it shows that a strongly significant interaction was
found (x2(1) =30.70, p<0.000). Men were more likely to be the providers of their households
(84.8%) than women (57.5%).
Table 5.10. Respondents’ Role in Household by Gender
Gender
Role in Household

Female

Male

Not Main
Provider

(57)

(30)

(87)

42.5

15.2

26.3

(77)

(167)

(244)

57.5

84.8

73.7

(134)

(197)

(331)

100.0

100.0

100.0

Main Provider

Total

Pearson Chi-Square = 30.697;

Total

d.f. = 1;

p < 0.000;

n = 331

I also analyzed to test whether the role of respondents in their households and their marital status
are independent of each other. A chi-square test of independence was calculated comparing the
roles between married and unmarried respondents captured in my sample. From the table 5.11
below, it shows that a strongly significant interaction was found (x2(1) =17.57, p<0.000).
Unmarried respondents were more likely to be the providers of their households (89.6%) than
married (67.2%). This can be attributed to the fact that many females, when married, are unlikely
to be the main providers of their households, which reduces the number of married respondents
that are not the primary providers in their households. Females who are single mothers or widowed,
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however, most likely assumed the role of the main provider in their households, thereby, increasing
the number of unmarried respondents that are primary providers for their households.
When analyzed for association between place of residence and role in household, there was no
statistically significant association between the two variables. This means that where a respondent
lived, whether in the Sekondi-Takoradi Metropolis or the village of Atuabo, had no effect on their
roles within their households.
Table 5.11. Association between Marital Status and Respondents’ Role in Household
Marital Status
Role in Household
Not Main
Provider
Main Provider

Total

Unmarried

Married

Total

(10)

(77)

(87)

10.4

32.8

26.3

(86)

(158)

(244)

89.6

67.2

73.7

(96)

(235)

(331)

100.0

100.0

100.0

Pearson Chi-Square = 17.571;

d.f. = 1;

p < 0.000;

n = 331

The pie chart (Figure 5.3) below shows the results of the number of dependents from the
households of the respondents captured in my survey. Of the surveyed respondents, the number of
dependents from their households ranged from 0 to 23, with a mean of about 6. Of the total
surveyed respondents, a vast majority of 204 (61.8%) came from households with up to 5
dependents. Ninety-nine (99) respondents representing 29.8% came from households with 6 to 10
dependents, while 19 (5.8%) had households with 11 to 15 dependents. Eight (8) respondents,

113

representing 2.4%, came from households with 16 to 20 dependents; while only one respondent
had a household with 23 dependents.

Number of Dependents for Respondents

0-5

6 - 10

11 - 15

16 - 20

21 - 25

Figure 5.3. Number of Dependents of Respondents

5.7. Housing Situation
The figure 5.4 below shows that 142 respondents, representing 42.9% of the total, owned the
houses in which they live. A number of 144 respondents, representing 43.5% of surveyed
respondents lived in rented houses. The remaining 45 respondents, making up 13.6% of the total
surveyed respondents, had other living situations, including living in family houses and living with
other relatives, among others.
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Figure 5.4. Housing Situation of Respondents

From the table 5.12 below, it is seen that about 80 of the 142 respondents who owned their place
of residence were from the Sekondi-Takoradi Metropolis, while 62 were from the Atuabo village.
A vast majority of 109 of the 144 respondents living in rented houses or rooms came from the
Sekondi-Takoradi, with the remaining 35 coming from Atuabo. As far as those having some other
type of living situation, other than renting or owning, 16 of the 45 were residents of the SekondiTakoradi Metropolitan Area, while 29 were from Atuabo.
Table 5.12. Housing Situation of Respondents by Place of Residence

Place of Residence
SekondiHousing Situation

Takoradi

Atuabo

Total

Owned

80

62

142

Rent

109

35

144

Other

16

29

45

Total

205

126

331

115

5.8. Primary Occupation
Of the two main livelihood activities that were of concern in this study, only 11 respondents
representing 3.3% of the total of 331 were involved in none of them. As seen in the figure 5.5
below, 158 respondents, making up 47.7% of the respondents were farmers only, while 144
representing 43.5% were involved in only fishing activities for their livelihood. Eighteen (18)
respondents, representing 5.4% were involved in both farming and fishing. Therefore, there were
a total of 176 respondents engaged in farming and 162 engaged in fishing activities. Also, 320
respondents of the survey were engaged in at least one of the primary livelihood activities
considered in this study.

Percentage of Respondents Engaged in
Indigenous Livelihoods
5% 3%
48%
44%

Farming

Fishing

Both

None

Figure 5.5. Livelihood Activities of Surveyed Respondents

Figure 5.6 below shows that 90 of the surveyed respondents who were engaged in only farming
came from Sekondi-Takoradi, while the remaining 68 came from the village of Atuabo. Of the 144
surveyed respondents who were engaged in only fishing activities for their livelihood, 115 came
from the Sekondi-Takoradi Metropolis, while 29 came from Atuabo. Eighteen (18) of all
respondents who were engaged in both fishing and farming were surveyed in Atuabo. All 11
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respondents who were neither involved in farming or fishing were also captured in Atuabo. The
reason for these disparities in the surveyed respondents is due to the different sampling frames
utilized in the two study areas. As previously explained, since Sekondi-Takoradi is a huge
metropolis, made up of a cosmopolitan population, I selected typical farming communities such
as Assakae and Whindo, which were most likely to have a huge concentration of farmers. I also
selected areas with a concentration of fisher folk to administer questionnaires including the
Sekondi fishing harbour and the Ngyiresia fishing community. The populations from which the
respondents were sampled in Sekondi-Takoradi were basically farmers and fisher folks, separately
from different areas and communities. However, due to the fact that Atuabo is a small village that
engages in both fishing and farming, the sample was drawn randomly from the whole village as
the population. For the reasons above, the inherent homogeneity of the sampling frames in the
Sekondi-Takoradi Metropolitan Area was far more likely than that of Atuabo, as far as livelihood
activities are considered.
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Atuabo

Figure 5.6. Livelihood Activities of Surveyed Respondents by Place of Residence

Figure 5.7 below shows that 72 of the 158 surveyed respondents who engaged in only farming
were males, while 86 were females. Of the 144 respondents who were only engaged in fishing
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activities, 102 were males, while 42 were females. Of the respondents that were engaged in both
fishing and farming, 16 were males and 2 were females. Seven (7) of the 11 respondents who
engaged in neither farming nor fishing were males, while the remaining 4 were female.
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Figure 5.7. Livelihood Activities of Surveyed Respondents by Gender

As seen in the figure 5.8 below, of the 320 respondents who were engaged in farming and/or
fishing as a primary livelihood activity, 201 representing 62.8% were not engaged in any other
activity beyond the two traditional livelihood activities under consideration. Of these, 132 were
respondents from Sekondi-Takoradi, while 69 were residents from Atuabo. The remaining 119
who made up 37.2% were engaged in some other livelihood activity. Within this group of
respondents, 73 came from Sekondi-Takoradi, while 46 came from Atuabo.

118

Engagement in Other Livelihood Activity Besides
Farming and Fishing

Number of Respondents

140
120
100
80
60
40
20
0
Sekondi-Takoradi

Atuabo

Study Area
Other Activity

No other activity

Figure 5.8. Engagement of Respondents in Other Livelihood Activities by Place of Residence

As seen in the figure 5.9 below, of the 201 who were not engaged in any other activity beyond
farming or fishing, 130 were males and 71 were females. Of the remaining 119 who were engaged
in some other livelihood activity, 60 were male and 59 were female.
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Figure 5.9. Engagement of Respondents in Other Livelihood Activities by Gender

119

I analyzed whether the likelihood to engage in some other livelihood activity and gender are
independent of each other. A chi-square test of independence was calculated comparing the
likelihood between males and females captured in my sample. From the table 5.13 below reveals
a significant association between the two variables (x2(1) =6.30, p<0.05). Females were more
likely to be involved in some other livelihood activity besides farming and fishing (45.4%) than
males (31.6%). A chi-square test of independence between place of residence and likelihood of
engagement in some other livelihood activity revealed no statistically significant association.
Table 5.13. Association between Respondents’ Place of Residence and Likelihood of Engagement in
Other Livelihood Activity
Gender
Role in Household
Other activity

No other activity

Total

Male

Female

Total

(60)

(59)

(119)

31.6

45.4

37.2

(130)

(71)

(201)

68.4

54.6

62.8

(190)

(130)

(320)

100.0

100.0

100.0

Pearson Chi-Square = 6.298;

d.f. = 1;
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p < 0.05;

n = 320

CHAPTER 6: Impacts of oil industry on agricultural ecosystems and livelihoods1
This chapter presents findings for Research Question One. The research question sought to
examine the impacts of oil industry on agricultural ecosystems and livelihoods. The first part of
this two part question sought to understand how the oil industry may spur possible biophysical
changes in agricultural ecosystems due to land conversion from agricultural purposes to urban land
use. The second part seeks to understand how such changes, if any, can impact the livelihoods of
subsistence farmers and their on-farm activities.
In the first part, I used remote sensing and GIS to estimate the quantity of land use/cover change
that has occurred over the study area over the past 30 years vis-à-vis since 2009, when the oil
industry took off. It is important to reiterate that land use/cover change is adopted as an easily
quantifiable proxy for the various mechanisms through which the oil industry can affect
agricultural ecosystems. The land use/cover change in this question is also only conducted for the
Sekondi-Takoradi Metropolitan Area, as most of the oil industry-induced changes in land use is
expected to take place in this area, given that it is the main business hub of the Western Region.
The main objective of this part of the study was to describe the trend and magnitude of land use/
land cover change in the Sekondi-Takoradi during the period 1986 and 2016. I also assessed how
much of the change occurred within the two halves of the 30-year study period (i.e. 1986-2001;

1

Portions of this chapter have been previously published in Land Use Policy, 2018, 73: 373–384, and
have been reproduced with permission from Elsevier.
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2001-2016). Additionally, I sought to assess how much of the change has occurred since 2009
when oil production officially commenced. Finally, it discussed the observed changes and the
likely implications of associated changes in agroecosystems on the livelihoods of local farmers.
For the second part of the question, findings included demographic characteristics of farmers, and
statistical analysis – both descriptive and inferential – of the impact of oil industry on their
livelihoods, as well as, the verbatim transcripts from focus group discussions comprising of
farmers to capture the experiences and views of subsistence farmers within the Sekondi-Takoradi
Metropolis and Atuabo village. The findings are also supported by my observation from transect
walks and photographic evidence, where necessary.
Generally, the findings from the land use/cover change analysis indicated that conversion of land
use from one state to the other is not a particularly new phenomenon. The expansion of the
Takoradi harbor, as a pivotal step in the Economic Recovery Program in the 1980s, played a
significant role in the change in landscape of Sekondi-Takoradi. However, the findings show that
change from agricultural land use to urban use has particularly accelerated since the oil industry
took off, which likely have adverse impacts of local farmers. Findings from administered survey
and focus group discussions supported the account that farming activities have been adversely
affected by a renewed and accelerated land use/cover change, as with some respondents having
lost their farm lands.
6.1. Land Use and Land Cover Change and Implications for Agricultural Ecosystems
6.1.1. LULC Classification Results
Figure 6.1 below presents a diagrammatic representation of classification results obtained in the
multi-temporal satellite images. Accuracy assessment for each classification year is presented in
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table 6.1. As seen from the table, the accuracy of classification for the four different images ranged
from 90.83% (2001) to 95.26% (2016).

Figure 6.1. Land Use and Land Cover in Sekondi-Takoradi Metropolis between 1986 and 2016
Table 6.1. Accuracy results for the Sekondi-Takoradi Land Use/Cover Classification (N = 150)2
LULC
Classes

1986
Producer’s
(%)

2001
User’s
(%)

Producer’s
(%)

2

2009
User’s
(%)

Producer’s
(%)

2016
User’s
(%)

Producer’s
(%)

User’s
(%)

Accuracy assessment results reported here are same as reported in the Journal of Land Use Policy, 2018,
73: 373–384, which was published as part of this dissertation. The accuracy was relatively high because
most of the training data was incorporated into the test data. For lack of historical images, human
interpretation was used to select reference points for the study.
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Table 6.1. Continued.
Water

97.22

92.83

88.06

92.78

100.00

90.81

95.79

99.18

Forest Area

93.42

86.30

94.74

90.30

94.04

83.56

95.00

86.25

Urban Area

89.26

83.55

90.18

87.84

92.89

88.39

97.23

97.01

Agricultural
Land

91.46

87.60

88.56

84.02

88.78

95.77

90.39

84.92

0.85

Kappa
Coefficient

0.81

0.93

0.92

6.1.2. Change Detection
Table 6.2 illustrates magnitude of change in different land use/cover classes between 1986 and
2016, as well as intermediary years. Figures 6.2 through 6.7 are diagrammatic and graphic
representation of the magnitude of land change associated with each identified land use/cover class
in the study, while table 6.3 presents the exact direction associated with these changes. The amount
of change contributed since oil production is presented in the period of 2009 to 2016.
Table 6.2. Land use and land cover in km2 and their associated changes
Change
1986

2001

2009

2016

1986-2016

1986-2001

2001-2016

2009-2016

Water

8.74

9.41

10.62

9.58

+ 0.84

+0.67

+ 0.17

-1.04

Forest

30.08

1.26

3.28

0.28

- 29.80

-28.82

-0.98

-3.00

Urban

46.01

68.70

79.80

90.89

+ 44.88

+22.69

+22.19

+11.09

Agricultural

126.19

131.37

117.19

110.43

- 15.76

+5.18

-20.94

-6.76

land

From table 6.2 and figures 6.2 and 6.3, it is seen that agricultural land area has decreased by over
15 km2 over the 30-year study period. In 2001, however, agricultural land had increased by about
5 km2 over the 1986 level. Net total loss of agricultural land area occurred within the period of
2001 and 2016 when agricultural land area decreased by nearly 21 km2. Of this loss, about a third
occurred from 2009.
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5.18
1986-2001

2001-2016

2009-2016

PERIOD

-20.94

-6.76

1986-2016

-15.76

SQUARE KILOMETERS

Figure 6.2: Change in Agricultural land use in the Sekondi-Takoradi Metropolis between 1986 and 2016

Figure 6.3: Magnitude of Agricultural land use change in Sekondi-Takoradi Metropolis
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From table 6.2, and figures 6.4 and 6.5, it is seen that forestland area has consistently decreased
through the years. Between 1986 and 2016, forest land decreased by almost 30 km2. Of this
decrease, over 95% (28.8km2) occurred in the first half of the 30-year study period.

Figure 6.4. Change in Forest land in the Sekondi-Takoradi Metropolis between 1986 and 2016
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Figure 6.5. Magnitude of Forest Land change in Sekondi-Takoradi Metropolis

From table 6.2, and figures 6.6 and 6.7, it is seen that land dedicated to urban activities almost
doubled between 1986 and 2016, from 46 km2 to 91 km2. Of this increase in urban land space, half
occurred in the first half of the study period, while the other half occurred in the second half. About
one-fourth of this increase in urban land area has occurred since 2009.

Figure 6.6. Change in Urban land in the Sekondi-Takoradi Metropolis between 1986 and 2016
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Figure 6.7. Magnitude of Urban Expansion in Sekondi-Takoradi Metropolis
Table 6.3. Post-Classification Change Detection Matrix indicating Direction of Change

1986-2016
Water
Forest
Urban
Agricultural
2001-2016
Final Water
(To)
Forest
Urban
Agriculture
2009-2016
Water
Forest
Urban
Agriculture

Water

Initial
(From)
Forest

Urban

Agriculture

7.64
0.11
0.23
0.71

0.44
0.17
23.09
6.38

0.27
0.00
45.11
0.63

1.23
0.00
22.26
102.71

5.97

0.07

2.57

0.97

0.02
1.91
1.4

0.12
0.48
0.60

0.00
63.10
1.53

0.15
23.37
106.87

7.31
0.00
3.26
0.23

0.14
0.19
0.12
2.84

1.50
0.00
76.24
2.77

0.63
0.09
11.25
104.34

In the findings above, it is seen that with the exception of water area that has only been
characterized by marginal changes, all other land uses/ cover have registered remarkable changes
throughout the study period. Both agricultural land area and urban land space increased in the first
15 years of the study period (1986-2001), with forestland being the only land use/cover class to
have seen an immense reduction in this period. From the results, it can also be deciphered that
after 2001, only urban land area has continually increased while both agricultural and forest have
decreased.
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One noticeable dynamic in the land use/cover change pattern in this study is that not all forest-tourban land use change seen between 1986 and 2016 was as a result of direct conversion. Actually,
it shows that while some forest areas in 1986 are seen to have shifted to urban land use in 2001,
other parts had been converted to agricultural purposes. It can also be noticed that by 2001, urban
activities had encroached into nearby into agricultural areas, which induced expansion of
agricultural activities into forest areas. Additionally, in table 6.3, it is observed that the expansion
of urban activities has continued unabated even after the complete disappearance of the forest area;
this time encroaching entirely into agricultural land areas. Actually, about half of the total
expansion of urban areas in the entire study period has occurred in the past 15 years, all into areas
classified as agricultural lands as of 2001.

Figure 6.8. Variation in area of each land use class by distance from the Takoradi harbor, 1986–2016
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Figure 6.8 shows that urban land area is greatest close to the Takoradi harbor (2 to 9 km) and
decreases sharply after 10 km. Conversely, agricultural land area is smallest in decreasing distance
from the Takoradi harbor; increasing sharply after 6 to 8 km. From figure 6.9, it can be noticed
that the location of the Takoradi harbor (South-West) of Sekondi-Takoradi has had a significant
influence on the pattern and spatial orientation of change in land use types. It can be observed that
urban land has increased predominantly in the north-easterly direction.

Figure 6.9. Spatial orientation of land use types from 1986–2016

6.1.3. Discussion
The results above illuminate interesting dynamics in land use and land cover patterns in the
Sekondi-Takoradi metropolitan area. This section discusses the trend in changing land use patterns
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in the Sekondi-Takoradi metropolitan area as affected by the harbor expansion of ERP era and
current oil industry development, and how such trends and changes may be adversely affecting
agroecosystems and livelihoods of small-scale farmers.
The ERP engendered significant economic and environmental changes in Ghana. The expansion
of the Takoradi harbor and other policy provisions that focused on increasing the national export
portfolio had immense consequences for the immediate environment of the Sekondi-Takoradi
metropolis. Located within the high forest zone of Ghana, with some of the most quality forests in
terms of species, the Sekondi-Takoradi metropolitan area and its immediate environs are naturally
endowed with significantly rich biodiversity. With timber being one of the major export products
from Ghana, such forests became an important resource. This is because as a country known for
its abundant natural resources, reaching out for the “golden goose” that is ready to lay “golden
eggs”, as Owusu (1998) puts it, seemed to be a logical step as far as short-term and quick income
generation policies are concerned. Proximity to the Takoradi harbor meant that harvesting forest
resources in the Sekondi-Takoradi metropolis and its environs offered a convenience for timber
merchants and the government in the form of reduced transportation costs of timber products to
the harbor.
Several studies have already found that the SAP incentivized large-scale deforestation in many
parts of the developing world, including Ghana (Cheru, 1992; Kaimowitz et al., 1999). Bailey
noted that while the World Bank was keen to label Ghana’s ERP as a “model behaviour”, the
environmentally destructive and excessive extraction of timber and other minerals was at a rate
that be rightly characterized as “pillage”. In a five-year period, the country’s timber exports
increased from about $16 million in 1983 to nearly $100 million in 1988. This steep rise in export
revenues came with a cost of depleting about 80-90% of its original high canopy forest by the early
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1990’s. Ghana is said to have an annual deforestation rate of 2%. It has been estimated that the
country lost more than a quarter of its entire forest in a 15-year period; 1990 to 2005 (Boafo, 2013;
Bryant and Bailey, 1997). By these statistics, it is not surprising that over 95% of forests in the
Sekondi-Takoradi metropolis were completely obliterated between 1986 and 2001, giving way for
urban and agricultural expansion.
Many critics of the SAP have maintained that Ghana’s ERP failed to bring about the fundamental
economic transformation that it was rolled out to achieve. The main argument remains that not
only did the program leave in its trail palpable ecological devastation in the form of large-scale
deforestation, it also left negative social effects through loss of livelihoods. This is because
mechanisms within the ERP focused on extraction of natural resources and export-oriented cash
crops, while ignoring poor subsistence farmers who make up majority of the country (Cheru, 1992;
Hilson and Garforth, 2012; Hilson, 2005).
Besides neglecting the plight of farmers, the expansion of the Takoradi harbor along with
government incentives of tax breaks to accelerate economic development in the Sekondi-Takoradi
metropolis engendered rapid increase in population due to migration (Obeng-Odoom, 2012). As
presented in table 4.1, the Sekondi-Takoradi metropolis registered the highest percentage increase
of houses compared with other regional capitals in the country (GSS, 2005). This increase was
because of the number of houses that were required to accommodate the migration influx, which
dramatically changed the population trend in the area (Figure 4.3). Such increase in urban
expansion to accommodate the growing human population has continued to increase unabated
especially after the discovery of oil resources in the region. In line with the above narrative, maps
displayed in figures 6.6 and 6.9 show that urban development primarily started in the southwestern
part of the metropolis where the Takoradi harbor is located, and has spread in predominantly north-
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easterly directions. This shows that the location of the Takoradi harbor has had a significant
influence on the pattern of change in land use in the metropolis.
The massive reconfiguration of society, which has been ongoing for several years and currently
exacerbated by the oil industry, in Sekondi-Takoradi is obvious as already discussed by many
scholars. Observed changes can be attributed to the uncontrolled urban encroachment into
agricultural lands (Obeng-Odoom, 2013). One of the main consequence of the new status of
Sekondi-Takoradi as the center of wealth has been the rise of land and housing value, with the
concomitant effect dispossession of lands from marginal and less powerful groups/ members of
the society. As Yalley and Ofori-Darko (2012) observed, between the end of 2007 and 2012, the
prices of land and housing had seen a rapid increase of over 200%. Most Ghanaian communities
adhere to the traditional system of communal land ownership, which is characterized by insecure
land tenure for individual occupants when new capital injection gains ground within the system
(Gyasi, 1994). In such cases of drastic increase in land and housing prices, poor family members
are more likely to be side-lined by powerful elites in families and communities whose primary
goal is to cash-in to the new windfall, rather than maintain lands for small scale farming by family
members. Obeng-Odoom (2014) has already observed such issues arising in the metropolis and
the Western region in general. He noted that while there is little direct evidence of illegal sales of
lands, it seems that trustees have often sold lands without consulting other family members as
customary protocol demands. From figure 6.10, it is seen that agricultural land area as a percentage
of total land area in Sekondi-Takoradi has been on the decline from its peak in 2001 when about
half of the lost forest area had been converted to agricultural purposes.
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Figure 6.10: Agricultural Land Area as a Percent of Total Land Area (Data for Ghana, 1986-2013,
obtained from World Bank, 2016)

Agricultural land has increasingly been converted to urban purposes since 2001. As previously
noted, table 6.3 shows that about 23 km2 of agricultural land was directly lost to urban activities
since 2001, of which nearly half has occurred since 2009. This trend seems likely to continue since
agricultural fields in the exurban zones are the only areas available where further expansion of
urban activities can occur. As it has been alluded to, and can be seen from figure 6.1 and table 6.2,
when some areas of agricultural lands have been lost to urban expansion, the losses have usually
been compensated by an encroachment of agricultural activities into forest areas. However, since
there is barely any standing forest in the Sekondi-Takoradi metropolis currently, any agricultural
land lost in competition with urban activities would be a net loss. The amount of agricultural land
currently being lost to urban activities have direct implications for the local poor whose livelihoods
depend on farming activities. This is because as population increases and urban settlements
expand, agricultural lands dwindle; thereby increasing pressure on scarce land resources. Urban
encroachment has adverse impacts on agroecosystems in terms of land loss and degradation
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stemming from the increase in pressure remaining lands. It is important to recognize that the
degradation of agroecosystems would have significant impacts on food accessibility and livelihood
options for the locals. Without their primary livelihoods protected, Boon and Ahenkan (2012) have
noted that any efforts to eradicate hunger and poverty in local communities will be for naught.
6.2. Impacts of Oil Industry of Farming Livelihoods
6.2.1. Demographic Characteristics of Surveyed Farmers
The table 6.4 below summarizes the demographic characteristics of all farmers surveyed in this
study. The table shows that as many females were sampled as males, accounting for 78 each from
the two study areas combined. Of the total number sampled, about 121 (68.8%) were under the
age of 50 years old. The average age of the respondents was 44 years old. This shows that while
farming may be a lifetime engagement, majority of those involved in it are youthful individuals
who are likely to be responsible for their households. Such responsibility is demonstrated in the
number of respondents who are the primary providers within their households. Of the total of 176,
more than 83% reported they are the main providers for their households.
With an average of about 5 dependents in the households of respondents, and more than 40%
having 6 dependents or more, it is telling from this statistic of the significant number of people
whose survival depend on farming activities. The education level of farmers captured in this survey
is very consistent with that expected of ecosystem people. With over 90% of the respondents
having no or only basic education, it is rightly assumed that most of them may not be equipped
with any other skills to be employed in the formal sector. The fact that over 60% of the surveyed
respondents engaged in no other livelihood activities further supports the lack of livelihood
alternatives available to these ecosystem people. Even of the remaining respondents who reported
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engagement in other activities, 48 representing 27.3% of the total were engaged in petty trading
that mostly involved the sale of their farm produce themselves.
Table 6.4. Demographic Characteristics of Surveyed Farmers
Demographic Characteristic

Sekondi-Takoradi

Atuabo

Number of Male Respondents (%)

47 (26.7%)

41 (23.3%)

Number of Female Respondents (%)

43 (24.4%)

45 (25.6%)

Number of Respondents under 50 years old (%)

64 (36.4%)

57 (32.4%)

Number of Respondents of 50 years old and above (%)

26 (14.8%)

29 (16.5%)

Number of Respondents who are main providers in their
households (%)
Number of Respondents who are not the main providers in
their households (%)
Number of Respondents with 0 – 5 dependents (%)

73 (41.5%)

74 (42.1%)

17 (9.7%)

12 (6.8%)

51 (29.0%)

54 (30.7%)

Number of Respondents with 6 – 10 dependents (%)

34 (19.3%)

29 (16.5%)

Number of Respondents with 11 – 15 dependents (%)

4 (2.3%)

3 (1.7%)

Number of Respondents with 16 – 20 dependents (%)

1 (0.6%)

0 (0.0%)

Number of Married Respondents (%)

58 (33.0%)

53 (30.1%)

Number of Unmarried Respondents (%)

32 (18.2%)

33 (18.7%)

Number of Respondents with no education (%)

55 (31.3%)

35 (19.9%)

Number of Respondents with primary education (%)

29 (16.5%)

40 (22.7%)

Number of Respondents with secondary education (%)

6 (3.4%)

10 (5.7%)

Number of Respondents with tertiary education (%)

0 (0.0%)

1 (0.6%)

Number of Respondents who own their homes (%)

46 (26.1%)

44 (25.0%)

Number of Respondents who rent their homes (%)

33 (18.7%)

22 (12.5%)

Number of Respondents with other living situations (%)

11 (6.3%)

20 (11.4%)

Number of Respondents engaged in other livelihood

37 (21.0%)

33 (18.8%)

53 (30.1%)

53 (30.1%)

activities besides farming and fishing
Number of Respondents engaged in no other livelihood
activities besides farming and fishing

Surveyed farmers in the study had a wide variation in the number years in which they had been
engaged in farming activities, with a minimum of 1 year and a maximum of 54 years. The average
number of years for engagement in agricultural activities was 21 years, with a standard deviation
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12.6 years. The figure 6.11 below shows that majority of the farmers, making up about 46.6% of
the farmers were engaged in agricultural activities for about 16 to 30 years.

Years of Involvement in Farming
Number of Farmers

100
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60
40
20
0
0 - 15

16 - 30

31 - 45

46 - 60

Duration (Years)

Figure 6.11. Duration of Involvement in Farming Activities by Smallholder Farmers

To emphasize how critical agricultural ecosystems are to the survivability of the ecosystem people,
it is seen in the table 6.5 that more than 80% of the respondent farmers had been engaged in farming
for more than a quarter of their lives. A very significant number of about 70 of the 176 respondents,
representing 40.2%, were engaged in farming for more than half of their lives.
Table 6.5. Proportion of Respondents’ Lives Spent Farming
Percentage of
Respondents’ Lives

Number of
Respondents

25% and below

34

26-50%

70

51-75%

48

Over 75%

22
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6.2.2. The Oil Industry and Dispossession of Indigenous Land
As the remote sensing analysis had earlier suggested, there is an accelerated rate of conversion of
agricultural lands to urban land use. One of the ways in which the oil industry has impacted farming
livelihoods is the land acquired to establish oil related facilities in various areas in the Western
Region. Indirectly, the oil industry has spurred the dispossession of lands used for farming by local
elites for residential and urban development purposes. The value of land, according to ObengOdoom (2013), doubled between 2007 and 2013. For this reason, the phenomenon of land
conversion for urban purposes is in acceleration, and is adversely impacting the livelihoods of
farmers who depend on farming for their survival. The concern of local farmers losing their farms
is a cause for concern in many communities spanning Whindo farming community in the SekondiTakoradi Metropolitan Area and the village of Atuabo. Tensions and conflicts seem to arise
between communities and investors in the oil industry, as well as private developers. Mostly, there
are grievances about lack of or inadequate compensation to support locals to pursue viable
alternative livelihood options. All these issues are expatiated as below.
6.2.2.1. Farm Sizes and Acreages Lost since the Oil Industry
The farm sizes of the sampled farmers showed that the type of farming they engaged in are largely
of subsistence nature, with the biggest farm size reported being 25 acres. Both the mean and
standard deviation of the reported farm sizes by the 176 respondents were about 4.1 and 3.8 acres,
respectively. As seen in the figure 6.12 below, 140 respondent farmers making up nearly 80% of
the total had farms that were 5 acres or less in size. Over 96% had not more than 10 acres of
farmland.
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Figure 6.12. Sizes of Farm Lands of Respondent Farmers

Of the 176 respondents, 46 representing 26.1% reported having lost their farms or a portion of
their farms because of the oil industry (table 6.6). In both Atuabo and communities such as Whindo
in the Sekondi-Takoradi, farmers reported having to move to distant areas to find new lands to
farm. In Whindo, farmers were largely bemused by a gas pipeline that has been laid through their
farms, causing them to lose these areas. The sizes of lands that farmers have reportedly lost in the
study areas were highly variable among the respondents, with a minimum of 1 acre and a maximum
of 15 acres. The average size of lost land per farmer was over 4 acres, with a standard deviation of
3. More than 78% of the respondents, who reported having lost a farm to the oil industry, reported
a loss of up to 5 acres. Over 17% reported a loss of 6 to 10 acres, while about 4% reported having
lost 11 to 15 acres of farm land to the oil industry.
Table 6.6. Sizes of Farm Lands Lost by Respondents
Size of farm land
5 acres and
less
6-10 acres
11-15 acres

Number of Percent of
Respondents Respondents
36

78.3

8
2

17.4
4.3
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As previously noted, there are direct and indirect means through which the oil industry affect
agricultural ecosystems and farming activities. An excerpt from one key informant in the SekondiTakoradi Metropolis summarizes these two means as follows:
“This community has witnessed a lot of adverse consequences since the oil industry emerged. We
have lost many of our farm lands. First, the Ghana Gas Company laid a gas pipeline on our lands
that are used for farming. They forced us off our lands and as I speak now, I heard they are digging
holes to lay additional pipelines that are, once again, going through the community farms. As if
this is not enough, the lands are also being sold indiscriminately for residential and commercial
purposes. Recently, there is a company from Accra called King City that has dubiously acquired
large tracts of community lands from a person who has declared himself the chief of Takoradi,
who has no jurisdiction over our lands. This has caused many of us to lose our farmlands”. Figures
6.13 to 6.14 show example of direct impacts with a sign and location of gas pipeline valve station
in the jurisdiction of stool land of Whindo in the Sekond-Takoradi Metropolis. Figures 6.15 to
6.16 show example of indirect impacts through conversion of agricultural lands to residential and
other urban purposes.

140

Figure 6.13. Valve Station of Ghana Gas Company’s Pipeline over the Stool Land of Whindo in the
Sekondi-Takoradi Metropolis.
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Figure 6.14. Sign Board showing the Location of the Valve Station over the Stool Land of Whindo in the
Sekondi-Takoradi Metropolis.

To ascertain what effect the loss of farmlands on yearly produce, respondent farmers were asked
to characterize the observed effect. All respondents who have lost a land to the oil industry
described the loss as having had a significant impact on their yearly produce. Of these, while 13%
ranked it as having just a significant effect, 87% described the effect as very significant. To
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illustrate how loss of farmlands has adversely affected produce, a participant in the focus group
discussion at Whindo in the Sekondi-Takoradi Metropolis stated the following:
“I will say that one of the ways that we are being affected is through the housing boom that came
with the oil find. Before, our farms were just very close to us. Right after the bridge, you will see
that all the lands that used to be farmed have been demarcated for residential purposes now. With
our farms going that far away, it means that people are not able to farm as much, because we
spend of the time on commute. This is affecting the amount of foodstuffs we produce as a
community”.

Figure 6.15. Typical transition zone where agricultural lands are being converted for residential purposes
in Whindo of Sekondi-Takoradi Metropolis
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Figure 6.16. Posts on agricultural lands showing demarcation for residential purpose

A key informant from Atuabo, during an interview, also reported the following:
“…Yes, definitely my produce has been affected a lot. First of all, I have had to start farming from
scratch. It takes a lot of work to have an established farm like I had before. Secondly, before, I
could just hop on my bike and just paddle to my farm. Now, since they took our farms from us, our
farms are not even accessible because we have to cross a river to reach our new fields”. Figures
6.17 to 6.18 show example of direct impacts with the location of Ghana Gas Company and some
of its installations on previous agricultural lands in Atuabo.
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Figure 6.17. Entrance of the Ghana Gas Company in Atuabo

Figure 6.18. Some of the processing facilities and installations of the Ghana Gas Company in Atuabo

6.2.2.2. Absence of Consultation and Lack of Compensation for lost lands
Respondents were asked if there were adequate consultations undertaken between the oil industry
and the communities. All the respondents (100%) indicated that there was no adequate consultation
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before their lands were taken away. In fact, participants in Whindo generally expressed perplexity
at the lack of consultation that surrounded the take-over of their lands. Focus group discussions
and interviews from both study areas reveal that there has been a breach in the customary due
process when there is a need for such large scale activities in communities. According to the
participants, they would normally expect the chiefs of their towns to have been duly informed and
briefed about the process, who will also communicate to his subjects. However, in both Whindo
in the Sekondi-Takoradi Metropolis and Atuabo, such due process seem not have been followed.
In the farming town of Whindo, the participants in the focus group discussion claimed not to be
sure of exactly who had dispossessed them of their lands, whether it was the government itself or
the oil company, or both of them. One of the participants summed up the general consternation as
follows:
“The most stressful thing about this whole case is also the fact that usually as a community,
whenever there are such issues, we know where to go because our chief will be involved. However,
in this particular case, the chief seem to be at loss as well, so we have no clue who we need to even
blame for these woes. Is it the government that is sending people to seize our lands without any
consultations with us the land owners and the farmers? If it is the government, then what does the
government take us for? That we are villages and therefore we are primitive people who cannot
fight for themselves?”
A key informant in the village of Atuabo made a similar revelation regarding proceedings in their
village. He stated the following:
“This whole situation took us by surprise. I was just home one Sunday when one of the youth rushed
in to tell me that they saw a bulldozer clearing our farmlands. I think they picked Sunday to do
this because they know that nobody goes to farm on a Sunday. When I heard of this, I ran to the
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house of one of the elders, with whom we all proceeded to the house of our chief. The chief, with
all of us and some community members went to the land to stop them. By the time we got there,
however, the damage had been done. The large-scale clearance had dissolved all boundaries, so
we could not even tell which land belonged to whom. The bulldozer operator and the man who
were supervising apologized and said they were only given instructions to come and work, and did
not know that we had not been informed”.
As seen in the figure 6.19 below, of the total number of respondents who responded in affirmative
to having lost their farmlands to the oil industry, about 65% reported having received some
compensation from the oil industry. However, about 35% reported that they have received no such
compensation for having lost their lands to the oil industry. Even of the number that reported
having received some compensation for their loss, all of them described the compensation as
inadequate. This shows that grievances for the loss farmlands are shared by all the farmers, both
who received compensation and those who received no compensation, alike.
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Figure 6.19. Compensation Status of Dispossessed Farmers

147

From the focus group discussions and interviews, there were three main issues that were revealed
to have accounted for farmers having received no or inadequate compensation for their lands.
These issues were the local land tenure system, conflicts over lump sum compensation payments,
and/or absence of owners to demand compensation during take-over of their lands. For instance,
from a key informant interview, an elder from the village of Atuabo stated the following:
“Actually, the farmland was a community land. I did not have any legal title to it as the case for
many of us in this village. I still believe that in order to take over this land, they should have met
the community members for each member to show which part belongs to whom. In the right way,
I think there should be pictures taken of the owners on their respective lands, in order to receive
commensurate compensation. However, since they cleared the lands on our blind side on that
fateful Sunday, none of this was part of the process. After our chief confronted them, they told us
that they will compensate us. But at this point, the damage that had been done was too great
because they had cleared the vast area all together, and it was then difficult to accurately
determine which part belonged to whom. They brought some money to be shared among us but
was nothing compared to what we had lost, so we initially rejected it. They convinced us to accept
it since it was only for a start and that some will follow but that never happened”.
In the town of Whindo in the Sekondi-Takoradi, what the elder of Atuabo recommended as would
have been the right procedure – taking pictures of owners on their farms – seemed to have been
how things proceeded. However, that yielded no more satisfactory outcome. For instance, a
participant of a focus group discussion reported his experience as follows:
“…I lost the little land I have and received no compensation for it. Some people had some
compensation but not me. This is because they claim you had to be present to receive
compensation, and I had travelled at that time. I received nothing”.
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Another participant chimed in echoing a similar sentiment:
“I also lost my land during the gas pipeline project and I also received no compensation for it. It
has been almost 6 years. During the time of the project, they called farmers and took pictures of
them, each on their land. This was a pre-requisite to receive compensation. Since I was out of town
during the time, I did not have my picture taken and for that reason, I was not given any of the
money. Anyone who was not present to have his/her picture taken lost his/her land for nothing”.
A chief in a key informant interview in Whindo also mentioned that conflicts over compensation
has also stalled disbursements of some monies received from the Ghana Gas Company after it laid
the pipeline through their lands. He said:
“…the pipe has already been laid as I speak. The compensation that was supposed to be paid to
the farmers has still not even been paid. The company called King City, which I mentioned earlier
in my submission, has also presented its name to receive some of the compensation that is due the
community members whose farms have been destroyed, by claiming that they had acquired some
of the lands before the gas pipeline came. This dispute has prevented the money from being
released to us”.
6.2.3. Effect of Oil Industry on Food Production and Food Security
Survey results, focus group discussions and interviews revealed an increasing potential for land
loss to adversely affect agricultural practices and food security in farming communities that are
directly affected by the oil industry. Cropping intensity and reduction of fallow period due to lack
of land seem to be increasing over the years, since the emergence of the oil industry. Farm laborers
are also increasingly becoming expensive due to the skyrocketing cost of living, which becomes
an obstacle to the ability of farmers to farm on larger parcels of land. Without a doubt, these issues
all contribute to the likelihood to affect the income of farmers.
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6.2.3.1. Effects of Oil Industry-induced Land Loss on Fallow Period
In order to understand how loss of lands are affecting agricultural practices, I asked the respondents
about the length of fallow period they had after a growing season before the oil industry took off
to compare with the period since the emergence of the oil industry. While not a drastic change, the
figure below illuminates the gradual but growing change in the period they dedicated to fallow
their land before starting another growing season. Out of the 176 respondent farmers, 173 provided
responses to the fallow-related question. From the figures 6.20 and 6.21 presented below,
respondents are generally reducing the length of fallow period, as the proportion of farmers that
had fallows of more than 6 months has decreased from 56.1% to 50.9%.
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Figure 6.20. Length of Fallow Periods before the Oil Industry
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Figure 6.21. Length of Fallow Periods after the Oil Industry

In their current state, it is apparent that the current development of the oil industry has already
driven some farmers to alter their farm practices, as they seek to increase productivity on their left
farmlands by reducing the length of fallow. While the number of farmers who have decided to
completely dispense of fallow periods are not significant, a continued increase in farmland losses
and reduction in soil productivity is likely to spur even more farmers towards this direction.
6.2.3.2. Ability to Meet Food Needs Before and Since the Oil Industry
As previously revealed, farmers in the study areas are subsistence farmers, with a vast majority
farming on less than 5 acres of land. With an average of 4 acres lost by farmers who have suffered
losses to the oil industry, it shows that the livelihoods of farmers who lose lands are significantly
affected. To understand how the loss of lands are reflecting in food production in the study areas,
the respondents were asked to compare their ability to meet their food needs for themselves and
their households for period before the oil industry and since the oil industry emerged.
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Figure 6.22. Ability of Farmers to Meet their Household Food Needs Before and After the Oil Industry

The results as presented in the figure 6.22 above shows that there has been tremendous shift in the
respondents’ ability to meet their household food needs since the oil industry started. There has
been a sharp decline in the number of farmers who were able to meet their household food needs
after the emergence of the oil industry. A vast majority (58.5%) of the farmer respondents indicated
that they were able to meet their household food needs with surplus before the oil industry. Also,
about 29% of the respondents indicated that they could meet their household food needs most of
the time before the oil industry, while 10.8% of the respondents said they only could meet their
household food needs sometimes. Only 1.7% of the surveyed farmers indicated that meeting
household food needs was a rarity before the oil industry. On the other hand, since the oil industry
began, the proportion of respondents who indicated that they meet their household food needs with
a surplus drastically reduced to only 4%. The proportion of respondents that indicated that they
meet their household food needs most of the time after the oil industry is 39.8%. Of the total,
36.9% also revealed that they can only meet their household needs sometimes after the oil industry,
while 19.3% indicated that they can rarely meet their household food needs currently.
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Experiential anecdotes from farmers and key informants corroborated the figures above, which
show that loss of farmlands due to the oil industry has a significant impact on the ability of
indigenous farmers to meet their household food needs. One of the focus group participants in the
Whindo town of the Sekondi-Takoradi Metropolis said the following:
“This oil and gas is becoming a disaster for us. As I speak now, I had quite a huge farm with a lot
of crops on it, but the farm has been divided into two by this gas pipeline. Since, there is a certain
distance that I cannot farm from the pipeline, I have lost vast amount of farm crops on both sides
of the pipeline. Since I have no other land, I have to come home and starve. If anything like this
was about to go on, there should be some education about it, as well as an understanding from the
people. It is unfair to just come and do as you wish. It is as if we are just being bullied on our own
land. We, the farmers, are therefore suffering. We are not being able to support our families and
we are not able to push our children to levels where we will like them to go. Remember, we are a
small farming community and bush work (farming) is all we have. Our lands are, however, being
taken over and it is very distressing to most of us”.
A key informant from the same town also expressed that while there is a universal sense of
suffering and despondency, there are groups that are more vulnerable, such as aged farmers. The
following is his statement:
“… In fact, this has adversely affected our parents who are into farming. After laying the gas
pipeline, they gave instructions on the number of meters away from which one must stay from the
pipeline. However, remember that sometimes, some of our parents in old age have no other lands
to farm on, neither do they have the strength to do anything else. Rather, they come back home to
starve, without knowing where their next meal will come from. This has become very problematic
and we think the government must be up and doing to forestall any problems that may ensue as a
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result of these imposed distresses on our community. Even if they wanted to carry out such a
project, they owe it to the people to come and meet with the chiefs of the land for extensive
deliberations in a durbar setting, together with the people or farmers. That was not done. All we
see is that they brought a group of people who are not from this town or anywhere nearby to
destroy the farms of the people. It did not matter what you have on the land, be it cocoa, oil palm,
cassava and what not. My brother, our old people are starving and suffering, and that makes us
very angry”.
The concern as expressed above is highlighted by the experience of a 65 year old participant of a
focus group discussion in Whindo, who stated the following:
“I am widowed. I started this farm with my husband and he passed on. Now, the gas pipeline has
taken over all my land with some very little area left for me. Now, since my husband died, there is
no one I can count on to find me another piece of land to start afresh. I had about 4 acres of land
but gas pipeline made me lose about 2 acres. The disheartening thing in it all is that they have
come to demarcate another line, which is going to take over the small part that was left for me to
continue my farming. The hardship is unbearable and it is virtually impossible for me to feed my
family now”.
6.2.4. Impact of Oil Industry on Income and Economic Status
To further assess the impacts that oil industry has had on the livelihoods and income of the
respondent farmers, the respondents were asked to state their monthly total income and how much
of the income comes from farming activities. The responses were to further highlight the
importance of farming to the survival of the respondents who engage in agriculture in the study
areas. The respondents were then asked to characterize the change in their total income and that
from farming, whether increasing or decreasing, since the oil industry started.
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Of the total number of respondents, over 81.3% currently earn a total income of 1,000 GhC or less,
while less than 5.6% earn over 1,000 GhC. The remaining 13.1% could not estimate their monthly
income, primarily because it varied largely from one month to the next. As seen in the figure 6.23
below, majority of the respondents earned most their income from farming, as the incomes earned
from farming closely matched the total income. Of the total number of respondents, 80.1% earned
1,000 GhC or less from their farming activities, while 14.2% could not provide estimate due to the
huge variations that characterize monthly income earnings. Similar to the total income, 5.6% of
the respondents reported that they earn more than 1,000 GhC from their farming activities.
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Figure 6.23. Total Income of Farmers and Income from Farming

As presented in table 6.7 below, 151 (85.8%) of the respondents were able to report on both their
total monthly and farming incomes. Of this number, 75.5% earned more than 75% of their monthly
income from farming. In fact, 70.9% of them earned all their income from farming activities alone.
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Table 6.7. Respondents’ Farming Income as a Percentage of Total Income
Farming Income as
Percent of Total

Number of
Respondents

Percentage of
Respondents

25% and below

10

6.6

26 – 50%

10

6.6

51 – 75%

17

11.3

Over 75%

114

75.5

To ascertain the impacts of the oil industry on the income of farmers, respondents were asked to
characterize the change in both their total income and income that they obtain from farming since
the oil industry began. Of the total number of surveyed farmers, 169 provided responses to the
former, while 166 responded to the latter. Of the total, 49.1% of the respondents reported that their
total income had decreased compared to the period before the oil industry. Among the respondents,
27.2% also reported that their total income has significantly decreased, while the total income of
5.9% had seen an increase over the period. The remaining 17.8% of the respondents reported that
their total income remains unchanged since the oil industry emerged (Figure 6.24).
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Figure 6.24. Change in Respondents’ Total Income and Income from Farming since the Oil Industry
Began
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With respect to income obtained from farming, 53.0% of the respondents reported that their
incomes from farming had decreased, while 28.3% indicated that their farming incomes have
significantly decreased. Only 4.8% of the respondents reported an increase in farming income,
while the remaining 13.9% reported that their farming incomes have remained unchanged since
the oil industry started.
Another important point of inquiry was to understand the farmers’ perception of their current
economic state as compared to the period before the oil industry. This is critical as Timko et al.
(2014) have already expressed that people are normally concerned about their well-being, however
subjective that may be. As they explained, people are poor when they feel poor, and normally
cannot live an average standard of life in their societies. To examine how the economic status of
farmers in the study communities has changed over time, farmers were asked whether they
considered themselves and their households to be significantly poorer, poorer, significantly
wealthier, wealthier, or the same as their neighbors comparing periods before and after the oil
industry emerged. The results indicate that farmers feel economically worse off since the oil
industry started. The number of people who feel poorer than their neighbors have significantly
increased since the oil industry.
From the figure 6.25 below, 10.2% responded they were poorer than their neighbors before the oil
industry, while only 1.1% said they were significantly poorer than their neighbors in that period.
Of the total, 23.3% and 0.6%, respectively, responded being wealthier and significantly wealthier
than their neighbors before the oil industry. A majority of 64.2% said they would classify
themselves as with the same economic status as their neighbors before the oil industry. These
dynamics are seen to have altered since the oil industry started, as 34.7% currently see themselves
as poorer than their neighbors, while 4.0% say they are significantly poorer. Only 5% of the
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respondents reported currently feeling wealthier than their neighbors since the oil industry started.
Even though they still make the majority of respondents, the proportion of respondents who
reported having the same economic status as their neighbors, reduced to 55.7% of the total number
surveyed.
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Figure 6.25. Respondents’ Economic Status Before and After the Oil Industry

6.2.5. Overall Impact of Oil Industry on Farming Activities
Following the above revelations, the study sought to ascertain the overall impact of the oil industry
on their activities, by asking them to lump together all the perceived positive and negative effects
the oil industry has had on their activities. The results, as shown in the figure 6.26 below, indicates
that majority of farmers view the oil industry as having affected their livelihood activity adversely,
with an overwhelming few seeing the oil industry as beneficial.
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Figure 6.26. Respondents’ View of the Impacts of the Oil Industry on Farming Activities

Of the total number of farmers surveyed, the results show that 54.5% of them view that the oil
industry has been detrimental to farming activities, with 29.5% saying it has been of negative
impact and 25% describing the impact as very negative. Only 6.8% of the respondents reported
that the oil industry has had a positive impact on their farming activities, while 39.2% indicated
the oil industry has no impact on their farming activities.
I analyzed whether the view of overall impact of the oil industry on farming activities and gender
are independent of each other. A chi-square test of independence was calculated comparing the
impact of oil industry on farming activities between males and females captured in my sample.
From the table 6.8 below, it shows that a significant interaction was found (x2(3) =11.44, p<0.05).
Males were more likely to view the oil industry as having had an overall negative effect on their
farming activities (64.8%) than females (43.2%).
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Table 6.8. Association between Gender of Respondents and their Perception of Impacts of the Oil
Industry on Farming Activities
Gender
Overall Impact of Oil
Industry
Negative
Neutral
Positive
Very Negative
Total

Female

Male

Total

(24)
27.3
(41)
46.6
(9)
10.2
(14)
15.9

(27)
30.7
(28)
31.8
(3)
3.4
(30)
34.1

(51)
29.0
(69)
39.2
(12)
6.8
(44)
25.0

(88)
100.0

(88)
100.0

(176)
100.0

Pearson Chi-Square = 11.444;

d.f. = 3;

p < 0.05;

n = 176

A plausible reason for this disparity is that as previously indicated, males are more likely to be the
primary providers of their households (84.8%) than women (57.5%). This makes them more likely
to experience the negative consequences of oil industry on the income and security their
livelihoods provide than their female counterparts.
To examine whether the respondents’ role in households may have impacted differences in
experiences shared by males and females as far as the overall impact of oil industry on farming, a
chi-square test of independence was calculated comparing the impact of oil industry on farming
activities between respondents who were main providers in their households and those who were
not. From the table 6.9 below, it shows that a significant interaction was found (x2(3) =11.28,
p<0.05). Respondents who were the main providers for their households were more likely to view
the oil industry as having had an overall negative effect on their farming activities (55.1%) than
those were not the primary providers for their households (48.2%).
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Table 6.9. Association between Respondents’ Role in Households and their Perception of Impacts of the
Oil Industry on Farming Activities
Overall Impact of Oil
Industry
Negative
Neutral
Positive
Very Negative
Total

Role in Household
Main Provider
Not Main
Provider
(42)
(9)
28.6
31.0
(60)
(9)
40.8
31.0
(6)
(6)
4.1
20.7
(39)
(5)
26.5
17.2

(51)
29.0
(69)
39.2
(12)
6.8
(44)
25.0

(147)
100.0

(176)
100.0

Pearson Chi-Square = 11.277;

(29)
100.0
d.f. = 3;

p < 0.05;

Total

n = 176

Since the start of the oil industry, there is a general sense of disappointment with farmers in the
study areas. The situation clearly reveals that many farmers feel short-changed in terms of not
being compensated adequately as well as having experienced decline in their productivity due to
lost lands. The story of Kwamena (pseudoname), a victim of land loss in Whindo, provides
evidence of the magnitude of losses suffered by farmers and the sense of frustration that has
engulfed their society (Box 1 below).
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Box 1. The story of Kwamena from Whindo in the Sekondi-Takoradi Metropolis

6.2.6. Discussion
This part of my dissertation has presented results on the second part of the first research question
that assessed the impacts of the oil industry on smallholder farming livelihoods in Ghana. As
previously extensively explained, smallholder or peasant farmers constitute some of the most
common ecosystem people because they directly depend on the productivity of the biological
resources that are found within their immediate environments for their entire lives (Dasmann,
1998; Gadgil, 1995). I noted earlier that the exploitation of natural resources such as oil and
precious minerals usually set up a direct conflict between the MNCs and state (biosphere people)
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on one hand, and the indigenous people (ecosystem people) whose livelihoods depend on the
productivity of their natural ecosystems (Bryant and Bailey, 1997; Bebbington, 2012; Colchester,
1993; Dasmann, 1998; Gadgil, 1995; Hecht and Cockburn, 1989). In most cases, especially in
developing countries, the interests of the local poor are subjugated by their wealthy competitors.
I, therefore, raised concern that local smallholder farmers of the Western Region of Ghana are one
of such group of people whose livelihoods are most likely to be adversely impacted by exploitation
of oil exploitation, especially relating to land acquisition and dispossession.
The results as presented above, and complimented by results of the LULC change analysis,
substantiates concerns of the potential adverse impacts of the oil industry on smallholder farmers
in some of the areas in the Western Region that have a great relevance for the oil industry, including
the Sekondi-Takoradi Metropolis and the village of Atuabo. Even though the oil industry continues
to grow in prominence within the Ghanaian economy, the respondents of this study generally
expressed negative views about the impacts of the oil industry on their farming activities. Size of
land holdings, income and food security, among others are some of the variables analyzed to assess
the impacts of the oil industry on livelihoods of smallholder farmers.
The results as shown in figure 6.11 and table 6.5 confirm that intrinsic value of farmland
productivity to the survival of the local people, as it shows that the majority of smallholder farmers
surveyed depended on their farmers for the entirety of their lives. The blatant dispossession and
lack of consultations that have surrounded the acquisition of lands for oil related projects and other
urban purposes, owing to induced urban expansion, have contributed to the dwindling size of
landholdings for farmers. This decrease has adverse implications for the food security and general
socio-economic status of farmers, as expatiated below.
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Like many parts of Africa, the rural economy of Ghana is largely agrarian, and dominated by
farmers with small land holdings. The average size of farm land for surveyed farmers (4.1 acres)
mirrors that recorded for sub-Saharan Africa (3.7 acres) and Sekondi-Takoradi Metropolitan Area
(5 acres) from an estimated 47,000 farm plots (Hilson and Garforth, 2012; Salami et al., 2010;
STMA, 2011; World Bank, 2008). Being that most of these farmers are poor and wholly depend
on these small lands for the entirety of their livelihoods, any decrease presents a real and tangible
threat to their survival. As Hilson and Garforth (2012) observed, even well-resourced farmers
would struggle to adequately provide for their dependents on such small areas of land. The struggle
experienced is then exacerbated by any losses that may result from any external activities that may
encroach on their farm lands. This scenario seems to be the experience of more than 25% of the
farmers surveyed within the farming communities such as Whindo and Assakae in SekondiTakoradi Metropolitan Area and the village of Atuabo. The average size of lands lost among
individuals who reported such losses being almost the same as the average size of farmlands in the
two communities.
As earlier assumed and outlined in the conceptual framework of this study, there are several direct
and indirect pathways through which the oil industry can impact the integrity of agricultural
ecosystems and their productivity to support smallholder farmers. In the Ghanaian case, being a
nascent industry, two prominent likely pathways were pointed out, namely: a) directly by
acquisition of lands for oil facility installations and b) indirectly by encroachment of expanding
oil-induced urban activities on farm lands. In Whindo of the Sekondi-Takoradi Metropolis, a
combination of the two pathways have been prominent in contributing to the dispossession of lands
of local smallholder farmers upon whose lands urban activities have encroached (Obeng-Odoom,
2009; 2013) as well as those whose lands have been acquired to lay gas pipelines. In Atuabo, the
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Ghana Gas Company acquired a vast amount of land area to establish their processing facility that
led to the loss of farmlands for many farmers (Adusah-Karikari, 2015).
These land dispossessions in farming communities have occurred in ways that appear to have
negatively impacted the livelihoods of farmers. Land grabbing is evident in the study areas as all
respondents revealed that there were no adequate or meaningful consultations before their lands
were taken from them. As previously alluded to, the centrality in securing the rights of farmers to
farmlands cannot be disputed. However, the customary land tenure arrangement leaves individual
farmers vulnerable as lands are normally held in trust by stools, families and clans. This means
that, and as the accounts of some respondents support, the fact that an individual may be
customarily entitled to farm a land may not necessarily mean that s/he may be legally entitled to
the land by means of deed or title (Gyasi, 1994). Previous studies on the impact of exploitation of
other natural resources such as gold in the Western Region have revealed similar issues. In Tarkwa,
Donohoe (2008) stated that there were more than 30,000 indigenous people who had been evicted
from their farm lands with no prior knowledge and meaningful compensation, in order to make
way for mining companies because they had no legal titles to their lands. This, he observed, was
in spite of the fact that most of these people had occupied their lands for several generations. In
such cases, farmers can lose their lands with little to no compensation without any legal recourse.
It is, therefore, not surprising in these areas that all respondents who reported having lost farmlands
said they have either received inadequate or no compensation for their losses. Other studies (Enin,
2011; Obeng-Odoom, 2014a) have revealed similar discontentment among indigenous farmers and
other land occupants as far as instating fair compensation regimes.
Large scale land grabbing can have significant implications for the food security since for many
respondents, “farm to fork” has a literal and direct meaning. They harvest their farm products to
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cook for meals in their households, as figure 8.4 shows that more than half of the respondents
indicated that being able to meet their household food needs accounts very highly for their
involvement in farming. Besides, figure 6.22 demonstrates a clear pattern in decline in food
security, as there has been a drastic change on the ability to meet their household food needs.
Apart from the decrease in farmlands contributing to smaller quantities of produced agricultural
produce, it also leads to bad farming practices that can negatively affect soil fertility, hence,
adverse effects on the productivity of the agricultural ecosystem. This is seen in figures 6.20 and
6.21, which show that even though not as drastic, there is an observed decline in the length of
fallow periods allowed for agricultural lands to regain their fertility after harvests. It has been noted
by several researchers and policy makers that one of the biggest shortcomings of agricultural
productivity in many African countries is the inability of farmers to afford fertilizers to boost their
productivity, especially given its subsistence nature (Kelly, 2005; Sanchez, 2002; UN, 2011). In
fact, fertilizer use in sub-Saharan Africa is only 6 – 7 kg/ha compared to an average of 100 kg/ha
for middle and low income countries around the globe (Pretty et al., 2011). Traditionally, farming
in the sub-region have been characterized by long fallow periods that enabled farmlands to regain
their fertility (Pingali, 2012).
Loss of farmlands and other natural resource-based livelihood activities for indigenous people also
result in increased and widespread poverty (Adusah-Karikari, 2015; Chindo, 2011, Tsikata, 2009).
This is obvious in the context of this study as table 6.7 and figure 6.23 show that over 85% of
surveyed farmers depend on agriculture for more than 50% of their household income, and
therefore having seen a decrease in their household incomes, a situation that over 75% of
respondents observed. This phenomenon is not peculiar to these study areas as oil development
has led to direr poverty situations for traditional livelihood dependents in other jurisdictions such
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as the Niger Delta of Nigeria as compared with the rest of the country. This part of Nigeria presents
one of the clearest evidences of divergence in development of oil industry and socioeconomic
development of local people. Several researchers in Nigeria have observed that the discovery of
oil led to invasion of local ecosystems and relegation of agriculture in importance, thereby, leading
to decline in agricultural productivity contributing to the immense poverty levels (Agbonifo, 2009;
Ikein, 1990; Jike, 2004; Odukoya, 2006). Parker and Jacobsen (2012) show that the issue of oildriven poverty, while more pronounced in developing countries, can be visible in developed
economies as well. They revealed that while the oil industry brought in employment with relatively
higher wages, the incomes of farm proprietors see a significant reduction because agricultural
activities that are usually the primary source of livelihood in the pre-boom period take a hit.
This part of the study has revealed that the traditional male and female responsibility dichotomy
in traditional Ghanaian family setup still holds true for the farming communities considered in this
study, and that has an impact on the view an individual holds of the oil industry. While many
researchers have rightly pointed out that women are generally more likely to be the first subgroup
to feel the adverse impacts of natural resource development on their livelihoods, that speaks to
women in context of general populace (Adusha-Karikari, 2015; Boohene and Peprah, 2011;
Omorodion, 2004; Ross, 2008). When taken in context of the portion of population that only
depend on traditional natural resource-based livelihoods (ecosystem people) as attempted in this
study, the narrative is likely to differ. It is obvious from tables 6.4 and 6.8 that male farmers who
have similar characteristics as females as traditionally outlined in the aforementioned studies, in
terms lack of education and formal training, are actually likely to feel the negative impacts that the
oil industry has on their livelihoods more than their female counterparts. This is because it leads
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to the inability of men to fulfil the primary responsibility as the breadwinners, which can lead to a
sense of emasculation as outlined in some of the narratives above.
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CHAPTER 7: Impacts of Oil Industry on Fishery Ecosystems and Livelihoods
This chapter presents findings for Research Question Two. The research question seeks to examine
the impacts of oil industry on fishery ecosystems and livelihoods. The first part of this two part
question seeks to understand how the oil industry may spur possible biophysical changes in fishery
ecosystems due to pollution from spillage and effluent discharges. The second part seeks to
understand how such changes, if any, can impact the livelihoods of small-scale fisher folks and
their fishing activities.
In the first part, I used GC-MS to quantify present levels of PAH and their sources in the sediments
and sea water sampled from different areas in the Western Region and one control area in the
Central Region. The main objective was to be able to determine if the PAH levels are as a result
of the oil industry. Additionally, I sought to assess the ecotoxicological implications of detected
PAH levels by comparing levels deemed to be toxic from literature that focus on tests of
ecotoxicity.
For the second part of the question, findings included demographic characteristics of fisherfolks,
and descriptive statistics of the impact of oil industry on their livelihoods, as well as, the verbatim
transcripts from focus group discussions comprising of fisherfolks to capture the experiences and
their views within the Sekondi-Takoradi Metropolis and Atuabo village. The findings are also
supported by my observation from transect walks and photographic evidence, where necessary.
Generally, the findings from GC-MS analysis indicated that PAH levels are far lower than levels
that have been determined to be toxic to aquatic organisms through published sediment quality
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guidelines. However, the potential of the current levels to impair development of aquatic
organisms at the very early stages, such as embryo levels, is possible. Petroleum products are also
seen to be contributing to current PAH levels in the region.
7.1. PAH Levels in Sea Water and Sediments and Potential Ecotoxicological Effects
7.1.1. Concentration and Compositional Profile of PAHs, and Their Spatial Distribution
In water, the mean and median ∑15PAH, defined as a sum of the PAHs considered in the present
study, were ~230 and ~220 ng/L, respectively, with a range of 113 ng/L to 384 ng/L (Table 7.1).
All of the 15 PAH congeners under study were identified in all water samples. Samples from areas
with more activity or closer to oil installations generally had higher PAH concentrations than
farther areas.
Table 7.1. Summary of Results for PAHs in Sea Water (Concentrations in ng/L)
PAH

MEAN

MEDIAN

S/D

MIN

MAX

ACENAPHTHYLENE
ACENAPHTHENE
FLUORENE
PHENANTHRENE
ANTHRACENE
FLUORANTHENE
PYRENE
BENZO-A-ANTHRACENE
CHRYSENE
BENZO-B-FLUORANTHENE
BENZO-K-FLUORANTHENE
BENZO-A-PYRENE
INDENO-1,2,3-CD-PYRENE
DIBENZO-A,H-ANTHRACENE
BENZO-G,H,I-PERYLENE
∑15PAH

0.51
1.54
2.62
78.50
3.12
101.00
27.70
1.44
1.30
1.84
1.92
2.20
2.42
2.94
1.67
230.71

0.51
1.52
2.34
72.24
2.64
102.30
24.19
1.44
1.30
1.59
1.81
2.21
2.37
2.94
1.67
221.26

0.047
0.873
1.416
30.875
1.356
37.078
11.102
0.007
0.011
0.518
0.345
0.045
0.114
0.006
0.007
81.45

0.45
0.51
0.69
36.97
1.38
43.90
13.05
1.43
1.29
1.56
1.79
2.12
2.37
2.94
1.66
113.13

0.60
3.10
6.01
141.08
5.58
160.62
52.50
1.45
1.33
3.00
2.95
2.24
2.75
2.96
1.68
384.50

As seen in figures 7.1and 7.2, the highest concentrations of ∑15PAH were recorded in samples
collected in the Sankofa-Gye Nyame Fields where many operational oil rigs in the Ghanaian oil
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industry are located. These concentrations were 384 ng/L and 276 ng/L in sampling points Water
1 and Water 2, respectively. In addition, some of the highest concentrations were also recorded in
the shores of Sekondi and Atuabo, which had 318 ng/L and 291 ng/L, respectively. As previously
explained, Atuabo is one of the most relevant towns in the Western Region as far as Ghana’s
nascent oil industry is concerned, while Sekondi-Takoradi being home to one of Ghana’s two
major harbors historically receive most ship traffic in the Western Region. Additionally, the
Sekondi-Takoradi Metropolis has a high whose improperly disposed wastes characteristic highly
populated cities in many developing countries cause massive pollution of nearby water bodies and
ocean. The levels of concentration obtained in this study compare well with those reported in other
studies such as Jaward et al. (2012), Kanchanamayoon and Tatrahun (2008), and Zhu et al. (2008).
Lowest PAH concentrations were recorded for samples collected from Axim (Water 9) and Elmina
(Water10), which had 113 ng/L and 168 ng/L, respectively. This may be explained by the fact that
these two areas have the least relevance to the oil industry and shipments, and also relatively farther
from oil installations.
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Figure 7.1. Distribution of PAH Concentrations in Sea Water
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Figure 7.2. PAH Concentrations in Sea Water Samples
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The PAH profile was characterized by a marked distribution pattern with the predominance of
relatively lower molecular weight congeners of 3- and 4-rings (Figure 7.3). The 3-ring PAHs
constituted about 37% of ∑15PAH, whereas the 4-ring PAHs accounted for about 57%. The 5-and
6-ring congeners accounted for the remaining 6% of the total profile. It is not surprising that
congeners with higher molecular weight were very low because of their relatively high insolubility
and their affinity to sorb to particulate matter (Bidleman, 1988; Jaward et al., 2012). In order of
importance with individual congeners, fluoranthane (4-rings) dominated with about 44% of the
total, phenanthrene (3-rings) with 34%, and pyrene (4-rings) accounting for 12%.

Figure 7.3. PAH Profile in Sea Water Samples

In sediments, the mean and median ∑15PAH were ~21 and ~9 ng/g dwt, respectively, with a range
of 7 ng/g to 103 ng/g (Table 7.2). All of the 15 PAH congeners under study were identified in all
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sediment samples, except pyrene in the second sampling point in Elmina (Elm. Sed. 2). Typically,
concentrations in sediments accumulate over several years and decades. It is, therefore, not
surprising that PAH concentrations were generally higher in the sediments from the shores in
Sekondi-Takoradi that has historically received high ship traffic and urban activities.
Table 7.2. Summary of Results for PAHs in Sediments (Concentrations in ng/g)
PAH
ACENAPHTHYLENE
ACENAPHTHENE
FLUORENE
PHENANTHRENE
ANTHRACENE
FLUORANTHENE
PYRENE
BENZO-A-ANTHRACENE
CHRYSENE
BENZO-B-FLUORANTHENE
BENZO-K-FLUORANTHENE
BENZO-A-PYRENE
INDENO-1,2,3-CD-PYRENE
DIBENZO-A,H-ANTHRACENE
BENZO-G,H,I-PERYLENE
∑15PAH

MEAN
0.05
0.11
0.26
8.30
0.38
9.83
0.20
0.14
0.13
0.36
0.32
0.32
0.24
0.30
0.17
21.09

MEDIAN
0.05
0.10
0.25
3.15
0.35
3.43
0.18
0.14
0.13
0.19
0.21
0.23
0.24
0.30
0.17
9.33

S/D
0.01
0.03
0.05
12.57
0.13
15.67
0.12
0.00
0.00
0.42
0.34
0.16
0.01
0.01
0.01
28.85

MIN
0.05
0.06
0.18
2.25
0.19
2.27
<dl
0.14
0.13
0.17
0.19
0.22
0.24
0.29
0.15
6.96

MAX
0.08
0.17
0.37
43.73
0.58
54.94
0.48
0.15
0.14
1.54
1.33
0.64
0.25
0.32
0.19
102.71

As seen in figures 7.4 and 7.5, the highest concentrations of ∑15PAH were recorded in samples
collected from the shores of Sekondi-Takoradi. Concentrations ranged from 7 ng/g and 103 ng/g
in first sampling point in Atuabo (At. Sed. 1) and second sampling point in Sekondi-Takoradi (Sek.
Tak. 2), respectively. PAH concentrations from the Sekondi-Takoradi sediment samples were 17
ng/g, 42 ng/g and 103 ng/g, respectively. The levels of PAH concentrations in sediments from
Sekondi-Takoradi obtained in this study were well within but lower than those reported in other
studies such as Jaward et al. (2012), Kanchanamayoon and Tatrahun (2008), and Zhu et al. (2008).
The relatively low PAH concentrations in sediments from Atuabo shore (7 – 10 ng/g) further
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illuminates the importance of oil activities to the high concentrations of PAH in its sea water that
were comparable to those from Sekondi shores. It shows that there might not have been enough
activity to pollute Atuabo with PAHs over the past several years and decades as would have been
detected in its sediments. However, there is enough activity to raise its water PAH concentrations
to levels comparable to those from Sekondi-Takoradi.

Figure 7.4. Distribution of PAH Concentrations in Sediments
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Figure 7.5. PAH Concentrations in Sediment Samples

Similar to findings by Gevao et al. (2016) in the Northern Arabian Gulf, the PAH profile in
sediments, like the water samples, was characterized by a marked distribution pattern with the
predominance of relatively lower molecular weight congeners of 3- and 4-rings (Figure 7.6) The
3-ring PAHs constituted about 43% of ∑15PAH, whereas the 4-ring PAHs accounted for about
48%. The 5-and 6-ring congeners accounted for the remaining 9% of the total profile. While there
is a predominance of lower molecular weight congeners, it is not surprising that higher molecular
weight congeners accounted for slightly higher proportion of ∑15PAH compared to PAH profile
in sea water samples. This is because as previously explained, with higher molecular weight
congeners have a greater tendency to sorb to particulate matter (Bidleman, 1988; Jaward et al.,
2012). In order of importance with individual congeners, fluoranthane (4-rings) dominated with
about 47% of the total and phenanthrene (3-rings) with 39%.
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Figure 7.6. PAH Profile in Sediment Samples

7.1.2. Source Diagnostics of PAH Concentrations
As previously explained, the dominance of mixture of three- and four-rings suggests a mixture of
PAHs from both petrogenic and pyrogenic sources in both sea water and sediments (Douben, 2003;
Gevao et al., 2016; Tobiszewski and Namiesnik, 2012; Yilmaz et al. 1998; Zhu et al., 1998).
Diagnostic indices including Phe/Ant and Flu/Pyr as seen in table 7.3 shows that Phe/Ant and
Flu/Pyr values in sea water samples ranged from 18.38 – 34.38 and 3.06 – 4.23, respectively.
Table 7.3. Source Diagnostics of PAH in Sea Water from the Western and Central Regions
PAH

Phe/Ant

Flu/Pyr

Ant/(Ant
+ Phe)

Flu/(Flu +
Pyr)

Fl/(Fl
Pyr)

Water 1

26.81

3.06

0.04

0.75

Water 2

34.38

3.83

0.03

Water 3

26.22

3.56

0.04

BaA/(BaA
+ Chr

IcdP/(IcdP+BghiP)

0.10

0.53

0.59

0.79

0.07

0.53

0.59

0.78

0.11

0.52

0.59
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Table 7.3. Continued.
Water 4

25.02

4.23

0.04

0.81

0.10

0.53

0.59

Water 5

24.73

3.39

0.04

0.77

0.06

0.53

0.59

Water 6

25.15

3.61

0.04

0.78

0.10

0.53

0.59

Water 7

24.47

3.57

0.04

0.78

0.09

0.53

0.59

Water 8

26.49

4.12

0.04

0.80

0.10

0.52

0.59

Water 9

26.73

3.36

0.04

0.77

0.11

0.53

0.59

Water 10

24.72

3.89

0.04

0.80

0.10

0.53

0.59

Water 11

18.38

3.74

0.05

0.79

0.02

0.52

0.62

As seen in figure 7.7, it is clear that PAH pollution present in the sample waters considered in this
study are likely from both petrogenic and pyrogenic sources. This is because while one index
(Phe/Ant) strongly suggests that the pollution may be from petrogenic sources, another index
(Flu/Pyr) suggests otherwise. This is not surprising since in Tobiszewski and Namiesnik (2012),
the authors observed the possibility of different indices to lead to different suggestions. For this
reason, the researchers recommended using multiple indices when attempting to explain the
sources of PAH pollution. From table 7.3, the values of the second set of indices, Ant/(Ant + Phe)
and Flu/(Flu + Pyr), similarly showed that PAHs in sea water are from both petroleum and
combustion. This is because while all Ant/(Ant + Phe) were less than 0.1, a very strong indication
of pollution from petroleum, all Flu/(Flu + Pyr) values were greater than 0.5, which is a strong
indication of PAH pollution from combustion of coal, grass and wood. (Sojinu et al., 2012;
Tobiszewski and Namiesnik, 2012).
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Figure 7.7. Plot of Flu/Pyr vs. Phe/Ant in Sea Water from the Western and Central Regions

Similar to those of water samples, table 7.4 shows that Phe/Ant and Flu/Pyr values in sea water
samples ranged from 5.42 – 106.48 and 15.20 – 115.45, respectively.
Table 7.4. Source Diagnostics of PAH in Sediments from the Western and Central Regions
PAH

Atuabo 1
Atuabo 2
Atuabo 3
Axim 1
Axim 2
Axim 3
Sek. Tak. 1
Sek. Tak. 2
Sek. Tak. 3
Elmina 1
Elmina 2

Phe/Ant

Flu/Pyr
112.50

Ant/(Ant
+ Phe)
0.08

Flu/(Flu +
Pyr)
0.99

Fl/(Fl
Pyr)
0.46

11.72
10.92

21.40

0.08

0.96

10.45

30.79

0.09

8.16

15.80

9.27

BaA/(BaA
+ Chr
0.52

IcdP/(IcdP+BghiP)

0.54

0.52

0.60

0.97

0.65

0.51

0.59

0.11

0.94

0.69

0.52

0.59

15.20

0.10

0.94

0.53

0.52

0.59

7.01

17.01

0.12

0.94

0.84

0.52

0.59

17.17

62.94

0.06

0.98

0.69

0.52

0.59

106.48

115.45

0.01

0.99

0.96

0.52

0.56

30.71

58.23

0.03

0.98

0.80

0.53

0.60

8.65

21.18

0.10

0.95

0.98

0.52

0.59

5.42

N/A

0.16

N/A

0.58

0.52

0.59
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+

0.61

As seen in Figure 7.8, it is clear that PAH pollution present in the sampled sediments considered
while clearly shows domination of pyrogenic source in areas such as Axim and Elmina, pollution
in areas such as Atuabo and Sekondi-Takoradi are likely from both petrogenic and pyrogenic
sources. This is because while one index (Phe/Ant) strongly suggests that the pollution may be
from petrogenic sources in sediments from Atuabo (10.45 – 11.72) and Sekondi-Takoradi (17.17
– 106.48), another index (Flu/Pyr) suggests otherwise (21.40 – 115.45). From table 7.4, the values
of the second set of indices, Ant/(Ant + Phe) and Flu/(Flu + Pyr), similarly showed that PAHs in
sediments from Atuabo and Sekondi-Takoradi may be from both petroleum and combustion. This
is because while all Ant/(Ant + Phe) were less than 0.1, a very strong indication of pollution from
petroleum, all Flu/(Flu + Pyr) values were greater than 0.5, which is a strong indication of PAH
pollution from combustion of coal, grass and wood. (Sojinu et al., 2012; Tobiszewski and
Namiesnik, 2012). However, in Axim and Elmina, all diagnostic indices showed that PAHs
identified were predominated by pyrogenic/combustion sources. These results suggest that areas
with less relevance to the oil industry or historical activity with oil products such as Axim and
Elmina are more likely to be dominated by PAHs from combustion activities than areas such as
Sekondi-Takoradi and Atuabo, which have greater activities in their waters as oil activities and
ship traffic are concerned.
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Figure 7.8. Plot of Flu/Pyr vs. Phe/Ant in Sediments from the Western and Central Regions

7.1.3. Assessment of Potential Ecological Risk of Current PAH Levels
The introduction of hydrocarbons through oil spill in aquatic environments poses significant
threats to aquatic life ranging from sublethal effects such as poisoning and physiological changes.
There are myriad number of sources from which PAH pollution can originate – point and nonpoint. The interest in understanding the ecotoxicological risks of PAHs has constantly increased
since the 1960s when many coastal harbors, lakes, and inland rivers around the world were found
to be polluted by PAHs to varying degrees (Douben, 2003). Different assessment studies
conducted since then have shown that some PAHs are carcinogenic (e.g. benzo(a)anthracene) and
others, mutagenic (e.g. dibenz[a,h]anthracene, benzo[a]pyrene and benzo[g,h,i]perylene)
(Colombo et al., 2005; Hall and Glower, 1990; Myers et al., 1990; Pinkney et al., 2001). PAH
toxicity can, therefore, result in a number of detrimental effects on aquatic organisms including
but not limited to reproductive, immunological, genetic, developmental and behavioral effects
(Douben, 2003). Besides these effects, there is a significant amount of research interest in PAHs
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given their “hit and run” potential, which is the potential of them to produce adverse effects with
little or no trace of chemical signature (Douben, 2003). This phenomenon is possible because
unlike many other organochlorine compounds that biocentrates in the tissues of fishes, PAHs are
readily metabolized, thereby making the comprehension of their real effects more difficult
(Douben, 2003; Forbes, 1996; Giessing and Mayer, 2004; Jaward et al., 2004; Lemaire et al. 1990).
In Ghana, there has been increasing concerns about the potential impacts of the exploitation of oil
and gas on the natural environment, especially fish productivity which is critical to the sustenance
and local economies of indigenous people of Western Region. Since the oil exploitation in Ghana’s
waters commenced almost a decade ago, there has been only one officially recorded case of
spillage for which Kosmos Energy was fined $35 million for spilling 706 barrels of oil (ObengOdoom, 2014a, b). While this incident reinforced concerns of oil sceptics, some experts have
expressed doubts of the spillage on the integrity of the aquatic ecosystem. For these reasons, it is
critical to compare the levels of PAHs found in this study to those of other studies in order to
ascertain the potential impacts of the PAH loads on ecosystems in the areas considered in this
study.
As found in the analysis, the TPAH concentrations of sea water and sediments ranged from 113 –
385 ng/L and 7 – 103 ng/g, respectively. Based on published sediment risk assessment guidelines,
which have been validated and extensively deployed as standards in many different studies (table
7.5), sediments in the selected sites in this study significantly low and unlikely to pose adverse
ecotoxicological effects.
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Table 7.5. Toxicity of total polycyclic aromatic hydrocarbons (ng/g) published in other studies and
available guidelines.

Risk
Assessment
Guideline
ER-L

Published TPAH Values
of Sediments (ng/g)

Published Studies

3,190 – 4,022

MacDonald et al. (1996) and Lee et al. (2013)

ER-M

44,792 – 54,100

MacDonald et al. (1996) and Lee et al. (2013)

TEL

1,684 – 2,480

Long et al. (1995) and Lee et al. (2013)

PEL

16,770 – 29,000

Long et al. (1995) and Lee et al. (2013)

LC10

2,840 – 4,100

Page et al. (2002) and Lee et al. (2013)

LC50

10,750 – 36,000

Page et al. (2002) and Lee et al. (2013)

Even though the guidelines shows that there should be minimal concerns for PAH load impacts on
the integrity of aquatic ecosystems, other laboratory studies such as Jaward et al. (2012) shows
that the levels found in this study could have some adverse effects on some aquatic organisms,
particularly during early stages of development such as embryo and larvae. In their study, the
researchers observed the morphological effects of PAHs on fish embryos exposed to discrete
amounts of water and sediment extracts from Estero de Urias estuary of Mexico for 24 hours. PAH
concentration range for water in the study was 9 to 347 ng/L and that of sediments was 27 to 418
ng/g, which are comparable to levels in this present study (table 7.2). The results of their
experiment showed that deformities during development were recorded in 10 – 25% of embryos
exposed to water and sediment extracts from the study area. This shows that while levels of PAH
concentrations may be far lower than those published in sediment quality guidelines, it does not
signify an absolute absence of ecotoxicological effects, as aquatic organisms in their early stages
may be affected.
The possibility of destruction of early, immature and sensitive life forms can lead to total disruption
of the ecosystem. This is because the destruction of these life forms eliminates food sources that
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causes a cascading effect across all trophic levels and affecting all kinds of aquatic organisms such
as phytoplankton, zooplankton, fish, mammals and others (Barker and Jones, 2013; Evans, 1986;
Ko and Day, 2004; Perhar and Arhonditsis, 2014).
7.2. Impacts of Oil Industry of Fishing Livelihoods
7.2.1. Demographic Characteristics of Surveyed Fisherfolks
The table 7.6 below summarizes the demographic characteristics of all fisherfolks surveyed in this
study. The table shows that 72.8% of the respondents were male, while 27.2% of them were
female. Of the total number sampled, about 117 (72.2%) were under the age of 50 years old, while
45 (27.8%) were 50 years old and over. The average age of the respondents was 43 years old. This
shows that while fishing may be a lifetime engagement, majority of those involved in it are
youthful individuals who are likely to be responsible for their households. Such responsibility is
demonstrated in the number of respondents who are the primary providers within their households.
Of the total of 162, more than 65% reported they are the main providers for their households.
With an average of about 6 dependents in the household of each respondent, and more than 40%
having 6 dependents or more, it is telling from this statistic of the significant number of people
whose survival depend on fishing activities. Similar to the case of farmer respondents, the
education level of fisherfolks captured in this survey is consistent with that expected of ecosystem
people. With over 79.6% of the respondents having no or only basic education, it is assumed that
majority of them may not be equipped with any other skills to be employed in the formal sector.
The fact that over 67% of the surveyed respondents engaged in no other livelihood activities further
supports the lack of livelihood alternatives available to these ecosystem people. Even of the
remaining respondents who reported engagement in other activities, 30 representing 18.5% of the
total were engaged in petty trading.
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Table 7.6. Demographic Characteristics of Surveyed Farmers
Demographic Characteristic

Sekondi-Takoradi

Atuabo

Number of Male Respondents (%)

87 (53.7%)

31 (19.1%)

Number of Female Respondents (%)

28 (17.3%)

16 (9.9%)

Number of Respondents under 50 years old (%)

89 (54.9%)

28 (17.3%)

Number of Respondents of 50 years old and above (%)

26 (16.1%)

19 (11.7%)

Number of Respondents who are main providers in their

72 (44.5%)

34 (21.0%)

43 (26.5%)

13 (8.0%)

Number of Respondents with 0 – 5 dependents (%)

65 (40.1%)

32 (19.8%)

Number of Respondents with 6 – 10 dependents (%)

32 (19.8%)

11 (6.8%)

Number of Respondents with 11 – 15 dependents (%)

9 (5.6%)

4 (2.5%)

Number of Respondents with 16 – 20 dependents (%)

7 (4.3%)

0 (0.0%)

Number of Respondents with 21 – 25 dependents (%)

1 (0.6%)

0 (0.0%)

Number of Married Respondents (%)

92 (56.8%)

40 (24.7%)

Number of Unmarried Respondents (%)

23 (14.2%)

7 (4.3%)

Number of Respondents with no education (%)

25 (15.4%)

5 (3.1%)

Number of Respondents with primary education (%)

63 (38.9%)

36 (22.2%)

Number of Respondents with secondary education (%)

27 (16.7%)

6 (3.7%)

Number of Respondents who own their homes (%)

34 (21.0%)

30 (18.5%)

Number of Respondents who rent their homes (%)

76 (46.9%)

12 (7.4%)

Number of Respondents living in family houses (%)

5 (3.1%)

5 (3.1%)

Number of Respondents engaged in other livelihood
activities besides farming and fishing
Number of Respondents engaged in no other livelihood
activities besides farming and fishing

36 (22.2%)

17 (10.5%)

79 (48.8%)

30 (18.5%)

households (%)
Number of Respondents who are not the main providers in
their households (%)

Similar to farmers, surveyed fisherfolks in the study had a wide variation in the number years in
which they had been engaged in fishing activities, with a minimum of 3 years and a maximum of
40 years. The average number of years for engagement in agricultural activities was 16 years, with
a standard deviation 7.9 years. The figure 7.9 below shows that almost 45% of the fisherfolks were

185

engaged in fishing activities for more than 15 years, even though over 70% of the total number
were below 50 years of age.

Years of Involvement in Fishing
90

Number of Fisher Folks

80
70
60
50
40
30
20
10
0
0 - 15

16 - 30
Duration (Years)

31 - 45

Figure 7.9. Duration of Involvement in Fishing Activities by Surveyed Fisher Folks

To emphasize how critical fishing ecosystems are to the survivability of the ecosystem people, it
is seen in the table 7.7 that more than 70% of the respondent fisherfolks had been engaged in
fishing for more than a quarter of their lives. About a fifth of the total number surveyed were
engaged in fishing for more than half of their lives.
Table 7.7. Proportion of Respondents’ Lives Spent Fishing
Percentage of
Respondents’ Lives

Number of
Respondents

25% and below

41

26-50%

88

51-75%

30

Over 75%

2
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7.2.2. The Oil Industry, Exclusion Zones, and Fish Catch Decline
There are numerous ways through which the oil industry can impact fishing livelihoods in the
Western Region. One of the direct ways in which the oil industry can affect the ecosystems for
productive fisheries is the pollution from oil rigs through oil spillages and effluent discharges,
among others. Indirectly, the livelihoods of fisherfolks are affected by the implementation of
exclusion zones that prohibits fisherfolks from fishing within a 500 meter radius from the oil rigs
(Adusah-Karikari, 2015). There is a widespread concern among fisherfolks in the Western Region
about the impacts oil exploitation activities may be having on their fish catch. The concern of local
fishermen being restricted in their fishing activities is also a major concern for many in the both
the Sekondi-Takoradi Metropolis and the village of Atuabo. Often, there are conflicts on fishing
grounds between the fishermen and the navy personnel commissioned to enforce restrictions.
There are also grievances expressed among fisherfolks about lack of any form of compensation
for depriving them of access to fishing areas.
7.2.2.1. Boat Ownership by Respondent Fisherfolks
As part of the survey, I sought to find out the status of fisherfolks as far as boats are concerned, as
well as how many they owned and how it has changed over the years since the oil industry started.
Of the total surveyed, all but three of the respondents provided a response. Of the number that
responded, 62 (39.0%) indicated that they did not own any boat, while a majority of 97 (60.1%)
reported that they own a boat. Of the fisherfolks that owned boats, 70 (44.0%) owned a single boat,
19 owned two boats (12.0%), 5 (3.1%) owned three boats, and 3 (1.9%) owned four boats.
As far as change in the number of boats since the oil industry are concerned, 131 (82.4%) had the
same number of boats they owned before the oil industry started. Twenty-four respondents (15.1%)
owned one more boat than they did before the oil industry, while 2 (1.2%) owned two more boats.
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Only two had lost boats since the oil industry started, with one having lost one and another having
lost two (Figure 7.10).
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Figure 7.10. Number of Boats Currently Owned Surveyed Fisher Folks and Change in the Number since
the Oil Industry Began.

7.2.2.2. Fish Decline, Exclusion Zone, and Lack of Compensation
To examine how productivity in fishing activities has changed since the oil industry, fisherfolks
in focus group discussions and key informant interviews were asked to characterize the observed
change since 2009. A fisherman from the Sekondi fishing harbor stated the following:
“There has been a significant reduction. If I should express that in percentage, I will say about
70%”.
A second participant in the focus group discussion also reported that:
“…Our operations have been affected. A lot has changed. If you look at the catch we used to
have since 2010, there has been a massive decline. This decline gets worse as the years go by.
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For instance, our catch in 2017 is not even comparable to that of 2016, and that is saying a lot
because 2016 was not good for us”.
A chief fisherman had this to add regarding fish catch and the oil industry:
“What I can say is that our fish catch has drastically reduced since 2010, when the oil industry
really took off. As to whether it is definitely as a result of the oil industry, I cannot tell but there
is certainly a lot of reasons to suspect that it is so. For instance, there are areas that we are not
allowed to fish any more”.
The statement above referred to the exclusion zone, with another fisherman reporting that “…yes,
we have been stopped from the Cape 3 Points area. You will be arrested by the Navy if you go
there”. To understand how restrictions from accessing certain areas affect fishing activities, survey
respondents were asked whether they have been prevented from going to some areas where they
used to fish since the oil industry began. I also asked the respondents how they will describe the
effect that such restrictions has on their fishing activities. Of the total number of respondents, 159
responded to the former. Ninety-eight (61.6%) of the respondents indicated that they have been
prevented from previous fishing grounds due to restrictions imposed through exclusion zones. The
remaining 61 (38.4%) reported that they were not affected by such restrictions since they never
went as far as the areas with oil rigs even before the oil industry took off.
All the respondents who reported having been restricted by the exclusion zone indicated that such
restrictions have adversely impacted their fishing activities and fish catch. Of the total, 15 (15.3%)
described the effect the exclusion zone has on fishing activities as slightly significant, while 36
(36.7%) described the effect as significant. The remaining 47 (48.0%) described the effect as very
significant. Describing how the exclusion zone has affected fishing activities, one participant from
a focus group discussion in Sekondi stated the following:
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“You know, we conduct our business in two main ways. We have those that go quiet deep sea for
relatively larger scale fishing and bigger fishes like tuna, and we have those that fish just in the
nearby waters. The oil industry is having most impact on those who fished in deeper seas because
the oil rigs have been installed in the areas where they went for most of their catch. Today, we are
not allowed to even venture into that area as the navy chases us away when we try. I am one of
those affected and I can categorically say that our business is mostly non-existent now”. I observed
several instances of such clashes between the navy and fishermen in the rig areas as captured in
figure 7.11 where fishermen fishing near the FPSO John Agyekum-Kufuor received warnings from
the navy team to vacate the area or be arrested.

Figure 7.11. Typical Flash Point between Navy and Fishermen near Oil Rigs

One other participant also reported that while the effect on his catch was not as great, he still saw
how the exclusion zone and operations of the oil industry was interfering with their productivity
as fishermen. His report is as follows:
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“The oil industry has affected us in some ways. For instance, even though we don’t go to Cape 3
Points all the time, there are special seasons or times that we go there. However, it is impossible
now, so we lose the catch that we would normally expect from that side in its season. We would
normally fish from the nearby seas around Elmina, Saltpond and others, but go to Cape 3 Points
is May-June-July. Additionally, since the oil industry started, the fishes have moved to where their
activities are because they have lights around their installations, and these fishes are attracted to
light. However, fishermen are not allowed to venture that area and that’s unfortunate”.
A chief fisherman at Sekondi echoed the previous sentiment with respect to fishing in the rig areas,
by stating the following:
“The truth is we did not use to go there much because the fishes will move towards us at the shore
and there was therefore, no need to go too far. However, we are trying to go there now, since we
know that the fishes are not moving here any longer. The reason they are not moving to this side
anymore is because of the light they use in the operation of the rigs. This attracts the fishes to
remain in that part of the sea without migrating. This leaves us with no other choice than to want
to go into those areas but we are not allowed by the navy”.
The chief fisherman also stated that the fishing industry’s woes cannot be blamed on only the oil
industry. It has only exacerbated issues that they were facing with invasion of Chinese trawler
boats. This exacerbation, he said, is leading to greater desperation on the side of local fishermen,
who are increasingly adopting bad fishing practices to make up for lost catch, which in turn
worsens an already bad problem. His statement is as follows:
“Due to the fact that the fish catch is continuing to decrease, the desperation is pushing many
fishermen into inappropriate fishing methods, which have been banned. For instance, after a good
fishing season, there is time when the fishes go away far under the water to spawn in their
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reproduction season. This is how fishes multiply for us. However, now, some of our fishermen go
and do light fishing and that is not helping. In light fishing, light is used to attract the fishes above
water and that does not also help spawning. For instance, around June, we are supposed to leave
the sea to ‘rest’ so the fish can reproduce, so we can have a good catch in July and August.
However, that is no more the case, because by now, there are people doing light catching”.
As part of the survey, I deemed it important to understand if fisher folks receive any form of
compensation for inability access previous fishing grounds. Of the total number of respondents,
141 provided response to whether they have received compensation or know of any existing
compensation regime that exists to make up for lost fishing grounds or decline in fish catch. All
of the respondents reported that they had neither received any form of compensation nor did they
know of the existence of any compensation regime for fisherfolks to compensate for decline in
fish catch or lost fishing grounds. One fisherman reported the following with respect to what
normally ensues in compensation discussions:
“…Sometimes we ask and they tell us that when the time comes, they will come down for us to
discuss it. That, they will come to the leaders or the chiefs. I don’t know how far it goes. As far as
I remember, we have had a few meetings with them when they inform us of places not to go fishing
because of on-going works, and these are the times that people bring up the issue of compensation.
Whenever it comes up, they say that when it gets there, we will discuss it. However, I cannot tell if
they have ever given something through our leaders and it just doesn’t trickle down to us”.
A chief fisherman confirmed that there has been a few discussions about compensation to no avail.
Asked to explain why they deserve to be compensated, he expressed the justification of their
demand as follows:
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“I think compensation is the right order. We, at least, had prior use of these waters before the oil
industry. However, we let the government have its way because it has the power to do what it
wants. It is, however, only fair that we receive compensation for lost activity and income. There
has been clashes and bloody conflicts in certain countries because of issues like this. We are very
peaceful people and that is not what we expect to see happen, but the government ought to be preemptive as far as some of these grievances are concerned before our frustrations explode into
something else”.
7.2.3. Ability to Meet Food Needs Before and Since the Oil Industry
As previously revealed, fisherfolks in the study areas undertake their activities on small scale. With
the potential for effluent discharges and spillages to affect fish habitat, and effect of exclusion zone
on fish catch, the livelihoods of fisherfolks are significantly affected. To understand how the loss
of fishing zones and the decline in fish catch are reflecting in ability to meet household food needs
for fisherfolks in the study areas, the respondents were asked to compare their ability to meet their
food needs for themselves and their households for period before the oil industry and since the oil
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Figure 7.12. Ability of Fisher Folks to Meet their Household Food Needs Before and After the Oil
Industry
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The results as presented in the figure 7.12 above shows that there has been tremendous shift in the
respondents’ ability to meet their household food needs since the oil industry started. Similar to
the dynamics observed for farmers in the previous chapter, there has been a sharp decline in the
number of fisherfolks who were able to meet their household food needs after the emergence of
the oil industry. Majority (57.9%) of the fisherfolk respondents indicated that they were able to
meet their household food needs with surplus before the oil industry. Also, about 36.5% of the
respondents indicated that they could meet their household food needs most of the time before the
oil industry, while 5.7% of the respondents said they only could meet their household food needs
sometimes. None of the fisherfolks captured in the survey describe their ability to meet their
household food needs before the oil industry as a rarity. On the other hand, since the oil industry
began, the proportion of respondents who indicated that they meet their household food needs with
a surplus drastically reduced to only 5.6%. The proportion of respondents that indicated that they
meet their household food needs most of the time after the oil industry is 65.4%. Of the total,
19.5% also revealed that they can only meet their household needs sometimes after the oil industry,
while 9.4% indicated that they can rarely meet their household food needs currently.
7.2.4. Impact of Oil Industry on Income and Economic Status
Similar to the approach utilized for the farmers, to further assess the impacts that oil industry has
had on the livelihoods and income of the respondent fisherfolks, they were asked to state their
monthly total income and how much of the income comes from fishing activities. The responses
were to further highlight the importance of fishing to the survival of the respondents who engage
in its related activities in the study areas. The respondents were then asked to characterize the
change in their total income and that from fishing, whether increasing or decreasing, since the oil
industry started.
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Of the total number of respondents, over 46.9% currently earn a total monthly income of 1,000
GhC or less, while 24.1% have incomes between 1,001 to 2,000 GhC. Within the 2,001 – 3000
Ghc income bracket was 15.4% of the respondents, while 4.3% of the respondents earned between
3,001 GhC to 4000 GhC. Of the remaining, 3.1% earned between 4,001 GhC to 5,000 GhC, while
another 3.1% reported monthly income of over 5,000 GhC. Another 3.1% could not estimate their
monthly income, primarily because it varied largely from one month to the next. A significant
proportion of the total income earned by fisherfolks was from their fishing activities, as the
incomes earned from fishing closely matched the total income. Of the total number of respondents,
60.5% earned 1,000 GhC or less from their fishing activities, while 21.0% have incomes between
1,001 to 2,000 GhC from their fishing activities. Within the 2,001 – 3000 Ghc fishing income
bracket was 8.6% of the respondents, while 1.2% of the respondents earned between 3,001 Ghc to
4000 GhC from fishing. Of the remaining, 3.1% earned between 4,001 GhC to 5,000 GhC from
fishing, while another 0.6% reported fishing income of over 5,000 GhC on a monthly basis.
Another 4.9% could not estimate this income, primarily because it varied largely from one month
to the next.
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Figure 7.13. Total Income of Fisher Folks and Income from Fishing Activities
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As presented in the table below 7.8, 154 (95.1%) of the respondents were able to report on both
their total monthly and fishing incomes. Of this number, 78.0% earned more than 50% of their
monthly income from fishing, with 63.0% of them earning more than 75% of all their income from
fishing activities alone.
Table 7.8. Respondents’ Fishing Income as a Percentage of Total Income
Fishing Income as
Percent of Total

Number of
Respondents

Percentage of
Respondents

25% and below

7

4.5

26 – 50%

27

17.5

51 – 75%

23

15.0

Over 75%

97

63.0

To ascertain the impacts of the oil industry on the income of fisherfolks, respondents were asked
to characterize the change in both their total income and income they obtain from fishing activities
since the oil industry began. Of the total number of surveyed fisherfolks, 15.4% reported that their
total income had significantly decreased compared to the period before the oil industry, while
46.9% described their total income as having decreased. Of the total, 21.6% reported of their total
income as having increased over the period, while 2.5% described the change as a significant
increase. The remaining 13.6% of the respondents reported that their total income remains
unchanged since the oil industry emerged (Figure 7.14).
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Figure 7.14. Change in Respondents’ Total Income and Income from Fishing Activities since the Oil
Industry Began

With respect to the dynamics of income obtained from fishing, 45.1% of the respondents reported
that their incomes from fishing had decreased, while 21.0% indicated that their fishing incomes
have significantly decreased. Of the total, 15.4% of the respondents reported an increase in fishing
income, while 1.2% reported that their incomes from fishing activities have significantly increased.
The remaining 17.3% reported that their fishing incomes have remained unchanged since the oil
industry started.
As in the case of farmers, another important point of inquiry was to understand the perception of
fisherfolks about their current economic state as compared to the period before the oil industry. To
examine how the economic status of fisherfolks in the study communities has changed over time,
following in the steps of Timko et al. (2014), they were asked whether they considered themselves
and their households to be significantly poorer, poorer, significantly wealthier, wealthier, or the
same as their neighbors in the period before the oil industry and since the oil industry emerged.
The results indicate that fisherfolks feel economically worse off since the oil industry started. The
number of people who feel poorer than their neighbors have increased since the oil industry.
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From the figure 7.15 below, 7.6% responded they were poorer than their neighbors before the oil
industry, while none described themselves as significantly poorer than their neighbors in that
period. Of the total, 24.5% and 3.2%, respectively, responded being wealthier and significantly
wealthier than their neighbors before the oil industry. A majority of 64.2% said they would classify
themselves as with the same economic status as their neighbors before the oil industry. These
dynamics are seen to have altered since the oil industry started, as 22.5% currently see themselves
as poorer than their neighbors, while 1.3% say they are significantly poorer. Of the total, 18.9% of
the respondents reported currently being wealthier than their neighbors, while 2.5% indicated that
they were significantly wealthier than their neighbors since the oil industry started. Even though
they still make the majority of respondents, the proportion of respondents who reported having the
same economic status as their neighbors, reduced to 54.7% of the total number surveyed.
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Figure 7.15. Respondents’ Economic Status Before and After the Oil Industry
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7.2.5. Overall Impact of Oil Industry on Fishing Activities
Following the above revelations, the study sought to ascertain the overall impact of the oil industry
on their fishing activities, by asking them to lump together all the perceived positive and negative
effects the oil industry has had on their activities. The results, as shown in the figure 7.16 below,
indicates that majority of fisherfolks view the oil industry as having affected their livelihood
activity adversely.
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Figure 7.16. Respondents’ View of the Impacts of the Oil Industry on Fishing Activities

Of the total number of fisherfolks surveyed, the results show that 50.6% of them view that the oil
industry has been detrimental to fishing activities, with 25.3% indicating that it has been of
negative impact, while another 25.3% described the effect as very negative. Within the sampled
respondents, 28.4% reported that the oil industry has had a positive impact on their fishing
activities, while 21.0% indicated the oil industry has no impact on their fishing activities.
I analyzed whether the view of overall impact of the oil industry on fishing activities and gender
are independent of each other. A chi-square test of independence was calculated comparing the
impact of oil industry on fishing activities between males and females captured in my sample.
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Unlike the case for farmers, the results revealed that even though male fisherfolks were far more
likely to be the main providers for their households (79.5%) than their female counterparts
(27.3%), there was no statistically significant association found between gender and the perceived
overall impact of oil industry on fishing activities.
I also explored whether the respondents’ role in households may have impacted their views on the
overall impact of oil industry on fishing activities. A chi-square test of independence was
calculated comparing the impact of oil industry on fishing activities between respondents who
were main providers in their households and those who were not. From the table 7.9 below, it
shows that a significant association was found (x2(3) =52.16, p<0.001). Respondents who were
the main providers for their households were more likely to view the oil industry as having had an
overall negative effect on their farming activities (63.8%) than those who were not the primary
providers for their households (25.0%).
Table 7.9. Association between Respondents’ Role in Households and their Perception of Impacts of the
Oil Industry on Fishing Activities
Overall Impact of Oil
Industry
Negative
Neutral
Positive
Very Negative
Total

Household Role
Main Provider
Not Main
Provider
(29)
(11)
27.6
19.6
(27)
(7)
25.7
12.5
(11)
(35)
10.5
62.5
(38)
(3)
36.2
5.4

(40)
24.8
(34)
21.1
(46)
28.6
(41)
25.5

(105)
100.0

(161)
100.0

Pearson Chi-Square = 52.185;

(56)
100.0
d.f. = 3;
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p < 0.001;

Total

n = 161

7.2.6. Discussion
This part of my dissertation has presented results on the second part of the second research question
that assessed the impacts of the oil industry on small-scale fishing livelihoods in Ghana. This study,
as in the case of farmers, identified fisherfolks as some of the most prominent ecosystem people.
Fishing livelihoods are especially in important in coastal rural areas as in the case of many areas
in Ghana’s Western Region. For this reason, the productivity of the ocean and coastal ecosystems
feature prominently in the survival of the indigenous people whose entire sustenance rely on the
biological resources produced from the ecosystems (Daily, 1997; Dasmann, 1988; Gadgil, 1995).
Without a doubt, protecting the integrity and health of ocean and coastal ecosystems, and
accessibility to fishing grounds are key for the livelihoods of fisherfolks. Offshore oil exploitation,
which requires the installation of oil rigs in the sea, as in the Ghanaian case can set up a crucial
and vicious direct conflict between the multinational oil companies (MNOCs) and state (biosphere
people) on one hand, and the indigenous people (ecosystem people) whose livelihoods depend on
the productivity of their natural ecosystems as well as the accessibility (Dasmann, 1988; Gadgil,
1995). In most cases, however, the desire of local governments to cash in the windfall of oil wealth
translates to the usurpation and relegation of interests of the local poor by the oil industry
(Odukoya, 2006). For this reason, local small-scale fisherfolks of the Western Region of Ghana
are one of such local livelihood dependents whose livelihoods are most likely to be adversely
impacted by exploitation of oil exploitation in their environment, especially in terms of potential
pollution of the ocean ecosystems through effluent discharges and spillages, as well as institution
of exclusion zones.
My results as presented above, and complimented by the first part of the question, substantiates
concerns of the potential adverse impacts of the oil industry on small-scale fisherfolks in some of
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the areas in the Western Region that have a great relevance for the oil industry, including the
Sekondi-Takoradi Metropolis and the village of Atuabo. Similar to the farmers, while a little less
so, fisherfolks generally expressed negative views about the impacts of the oil industry on their
livelihoods despite the constantly growing influence of the oil industry in the economy of Ghana.
Size of fish catch, income and food security, among others are some of the variables analyzed to
assess the impacts of the oil industry on livelihoods of small-scale fisher folks.
The results as shown in table 7.6 and 7.7 confirm the importance of fishing to the sustenance of
the indigenous people of Sekondi-Takoradi Metropolis and the village of Atuabo, as majority of
the surveyed fisherfolks revealed that they solely depended on fishing for their livelihood. The
institution of exclusion zone to protect the rigs of oil companies have led to reduced accessibility
of fisherfolks to productive fishing grounds. This, coupled with likely disruption of the ecosystem
from oil-related activities has adverse implications for the food security and general socioeconomic status of fisherfolks, as expatiated below.
The Western Region is considered Ghana’s most biodiverse region. The enormous biodiversity of
its fishing and water resources contributes to the diverse biota upon which this accolade is founded.
In Ghana, the fishing industry is crucial being that fish is significantly important in the local diet,
making up about 40 – 60% of consumed animal protein. This makes the Western Region the
natural resource base of Ghana (Coastal Resources Center, 2010; Gordon et al., 2011; ObengOdoom 2014a). The roles of men and women in the fishing industry are quite distinctively
different. Men are usually fishermen who go to the sea to catch the fish, while women fishmongers
who dominate the processing and trade aspects of the fishing business (Adusah-Karikari, 2015;
Finegold et al., 2010). As already explained, even though their livelihood activity is critical for the
Ghanaian economy, fisherfolks are mainly poor and uneducated with few alternative livelihood
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options at their disposal. Since the entirety of their survival hinge on fishing activities, any
interference, whether biological or physical, in their activities presents an immediate threat to their
survival.
As earlier assumed and outlined in the conceptual framework of this study, there are several direct
and indirect pathways through which the oil industry can impact the integrity of fishing ecosystems
and their accessibility to support small-scale fisher folks. In the Ghanaian case, two prominent
likely pathways were pointed out, namely: a) directly through pollution by hydrocarbons through
spillages and effluent discharges, among others and b) indirectly by restricting access to fishing
grounds through the institution of exclusion zones to protect oil rigs. In both the Sekondi-Takoradi
Metropolis and the village of Atuabo, both of these pathways seem to have a role to play in the
decline of fish catch.
The institution of exclusion zone around oil rigs appears to have negatively impacted the
livelihoods of fisher folks. As evident in section 7.2.2.2, over 60% of fisher folk respondents
surveyed in the study indicated that the exclusion zone has prevented them from accessing
previous fishing grounds and deemed this restriction as having adversely impacted their activities.
From the narratives, it is obvious that fisher folks are not entitled to any form of compensation for
the loss of fishing grounds. The view of impacts of oil industry on fisher folks is not unexpected
as even before the industry officially started, a significant number of people anticipated that the
exploitation of oil will result in decline of fish catch (Boohene and Peprah, 2011). Obeng-Odoom
(2014b) expressed similar concern with the impact of restrictions on fish catch. In his explanation,
he noted that the positive aspect of the exclusion zone is the fact that it will serve as a refuge for
fish, which will actually help to moderate fish catch and contribute to the spawning. The narratives
of fisher folks seem to agree with this observation, even though they do not view this as a positive.
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Most of respondents indicated that fishes are attracted to light and therefore the lights from the oil
installations cause fishes not to migrate. For this reason, they see the exclusion zone areas as
inaccessible fertile fishing ground that is contributing to the decline in their fish catch. Apart from
the fact loss of fishing grounds is contributing to decline of fish catch, it also exacerbates the issue
of fishermen adopting bad fishing practices such as light fishing that also accelerates decline in
fish stock. Solomon and Ahmed (2016) have already observed the prominence of the practice of
light fishing in Ghanaian waters. Light fishing, according to Solomon and Ahmed (2016) is the act
of using lights attached to structures above water or suspended underwater to attract fish to specific
areas, in order to facilitate the process of fishing. This approach to fishing can lead to over-fishing
(Solomon and Ahmed, 2016). As deciphered from the narratives in section 7.2.2.2, some of the
interviewed fisher folks acknowledged the detrimental impacts that practices such as light fishing
can cause in this new era of fish stock decline in terms of worsening their plight.
As a natural resource-based livelihood activity for indigenous people, loss of fishing grounds and
potential impacts of the oil-related activities in terms of pollution has the tendency to exacerbate
local poverty levels (Adusah-Karikari, 2015; Chindo, 2011; Tsikata, 2009). The indispensability
of fishing to the survival of fisher folks is palpable as more than 75% of the surveyed fisher folks
depend on fishing for more 50% of their household income as seen in table 7.8. As seen in figure
7.14, over 60% of the respondent fisher folks observed that the current decline in fish catch has
resulted in decrease in their household incomes. The issue of safeguarding fishing livelihoods is a
critical one, as evidence from the Niger Delta in Nigeria has shown that deterioration of ecosystems
integrity resulted severely worsened the poverty situation of the local people. With similar
characteristics as the Western Region of Ghana, fishing was one of the cornerstone livelihood
activities for the people of Niger Delta, apart from farming. However, just like farming, oil
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activities led to relegation of fishing in order of importance contributing to the increased poverty
levels of the region (Agbonifo, 2009; Ikein, 1990; Jike, 2004; Odukoya, 2006). In SekondiTakoradi Metropolis and the village of Atuabo, it is obvious that while not on the same level as
the Niger-Delta, poverty levels are rising among fisherfolks.
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CHAPTER 8: Impact of Oil Industry on Sociocultural Systems and Communal Wellbeing
This chapter presents findings for Research Question Three. The research question seeks to
examine how the impacts of the oil industry on farming and fishing livelihoods as well as their
underlying ecosystems, as examined in the first two questions, affect the social and cultural wellbeing of communities. This is because, as previously noted, many scholars have observed that
destruction of local livelihoods as a result of natural resource exploitation in developing countries
may result in social breakdown and cultural distortion in many indigenous communities. (Arhem,
2005; Crane, 2010; Daskon and Binns, 2009; Jike, 2004). This part of the study takes into
consideration all the 331 respondents captured in the survey.
The findings for this chapter included descriptive statistics of the impact of oil industry on their
socioeconomic and cultural wellbeing, verbatim transcripts of in-depth semi-structured interviews
from key informants such as chiefs and family heads, and that of focus group discussions with
community members. The findings are also supported by my observation from transect walks
where necessary. The information extracted for this chapter comprise of their views of how their
society and culture has changed, if any, since the oil industry started.
8.1. Migration Dynamics
The relationship between resource exploitation and migration patterns is a complex but welldefined one (Gougha and Yankson, 2012; Obeng-Odoom, 2009). While resource boom has the
potential to lead to massive in-migration to areas of exploitation due to the promise of new
opportunities, locals whose livelihoods may be affected are also prone to migrating out due to
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adverse effects on their livelihoods for which they may have no other options. Since it has already
been established that local livelihoods are in decline, I sought to understand the observed migration
patterns taking place in the study areas since the oil industry, as part of my survey.
To understand the prevailing migration dynamics, I first sought to ascertain the rate of in-migration
into communities in the region of oil exploitation by asking respondents to characterize their
observation of the pattern since the oil industry commenced. Of the total number of respondents,
325 provided responses to this query and the results are presented in the figure 8.1 below. Of the
total number that responded, 46 (14.15%) viewed migration into their communities as decreased,
with 43 (13.23%) reporting rate of migration very low as compared to the rate observed before the
oil industry, while 3 (0.92%) reported the rate as low. The vast majority of 232 (71.39%) responded
that rate of migration into their communities has increased, with 82 (25.23%) characterizing the
rate as compared to the period before the oil industry as high, while 150 (46.15%) characterized it
as very high. The remaining 47 (14.46%), however, characterized the rate as moderate (Figure
8.1). In Sekondi-Takoradi, a fisherman in a focus group discussion characterized the rate of inmigration and its repercussions as follows:
“…Also, the migration rate into Sekondi-Takoradi has substantially increased. Before, SekondiTakoradi was a very “free” (less congested) place. The population has, however, increased
sharply over these past few years because it became a destination of many people overnight when
the oil arrived. Today, I can say that Sekondi-Takoradi has become very choked. In Ghana, we
usually say that Accra is an overcrowded city but today, same can be said of Sekondi-Takoradi. If
you had come here at night, you would have witnessed for yourself the number of people who
cannot find places to sleep, and will therefore have to sleep in this open area”.
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In Atuabo, a local chief also observed that “in-migration really gone up. A lot up people have
come here and nearby towns. Mostly, they are from other parts of Ghana”.
At the Sekondi fishing harbor, an officer interviewed agreed that there has been a drastic increase
in the rate of in-migration that has had negative implications for local people. However, he also
saw that the increased rate of in-migration had its positive aspects. His statement is below:
“You can see when oil came, everyone was rushing to Takoradi and the Western Region in general.
However, when you come here, you cannot see a drop of oil. When you look closely though, you
see that it has opened up the region. It has increased trade. Also, by means of traffic coming into
town and even cargo that brings in a lot of revenue. It has also made Takoradi harbor a national
hub. Even as we speak, there are plans to put up a free zone port in Atuabo that would handle only
oil and gas business. This is bringing in several international entities, which is helping the growth
of the region”.
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Figure 8.1. Respondents’ Description of Migration into their Communities since the Oil Exploitation
Started.

Secondly, I sought to ascertain the rate of migration out of the communities in the region of oil
exploitation by asking respondents to characterize their observation of the pattern since the oil
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industry commenced. Of the total number of respondents, 96 (29.54%) viewed migration out of
their communities as decreased, with 73 (22.46%) reporting rate of out-migration very low as
compared to the rate observed before the oil industry, while 23 (7.08%) reported the rate as low.
Of the total, 116 (35.69%) responded that rate of migration of community members outside of
their communities has increased, with 75 (23.08%) characterizing the rate as compared to the
period before the oil industry as high, while 41 (12.62%) characterized it as very high. The
remaining 113 (34.77%), however, observed the rate of migration of their communities members
to other areas as moderate (Figure 8.2). In characterizing the rate at which migration was taking
place, a local chief in Atuabo stated as follows:
“Now, most of the youth who have the means to travel out of the village are moving out in search
of greener pastures. They held out hope to find jobs in the oil industry but that didn’t happen, and
fishing is no more productive, so they are leaving. Soon, it will be left with only the old people
here”.
In Whindo of the Sekondi-Takoradi Metropolis, a chief also had this to add:
“As far as migration is concerned, I cannot say there is been a lot among old people like myself.
However, it is rife among the young ones who do not have a lot tying them down”.
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Figure 8.2. Respondents’ Description of Migration out of their Communities since the Oil Exploitation
Started.

To further understand the role of the oil industry in the observed migration patterns, the survey
inquired from respondents if they had considered migrating out of their communities themselves,
what is motivating the decision and the period since when they have had the thought of migrating.
As far as the thought of migration is concerned, 216 (65.3%) of the respondents had not considered
travelling out of their communities, while 114 (34.4%) said they had considered the thought of
leaving their communities.
As seen in the table 8.1 below, of the number that responded that they had not considered moving
out of their communities, 147 (68.1%) were from Sekondi-Takoradi, while 69 (31.9%) were from
Atuabo. Of the number that responded in the affirmative, 57 (50%) came from each of both study
areas, Sekondi-Takoradi and Atuabo.
As seen in the table, I analyzed whether an individual’s thought of migrating from their community
was independent of the place of residence. A chi-square test of independence was calculated
comparing the thought of migrating out of the communities between residents of Sekondi-Takoradi
and those of Atuabo. The results indicate that there is a significant association (x2(1) =10.31,
p<0.001) found between individuals’ place of residence and whether they had thought of moving
from their community. Respondents from Atuabo are more likely to have considered migrating
(45.2%) than respondents from the Sekondi-Takoradi Metropolis (27.9%).
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Table 8.1. Association between Respondents’ Place of Residence and Thought of Migrating
Thought of Migrating
No
Yes
Total

Place of Residence
SekondiAtuabo
Takoradi
(147)
(69)
72.1
54.8
(57)
(57)
27.9
45.2
(204)
(126)
100.0
100.0

Pearson Chi-Square = 10.306;

d.f. = 1;

p < 0.001;

Total
(216)
65.5
(114)
34.5
(330)
100.0
n = 330

From the table 8.2 below, it is also seen that of the number that responded that they had not
considered moving out of their communities, 115 (53.2%) were male, while 101 (46.8%) were
from female. Of the number that responded in the affirmative, 81 (71.1%) were males, whereas
the remaining 33 (28.9%) were females.
Also as observed in the table 8.2, I analyzed whether individuals’ thought of migrating from their
community was independent of their gender. A chi-square test of independence was calculated
comparing the thought of migrating out of the communities between males and females. The
results indicate that there is a significant association (x2(1) =9.82, p<0.01) found between
individuals’ gender and whether they had thought of moving from their community. Males are
more likely to have considered migrating (41.3%) than females (24.6%).
Table 8.2. Association between Gender of Respondents and Thought of Migrating
Gender
Thought of Migrating
No
Yes
Total

Male
(115)
58.7
(81)
41.3
(196)
100.0

Pearson Chi-Square = 9.816;

Female
(101)
75.4
(33)
24.6
(134)
100.0
d.f. = 1;

211

p < 0.001;

Total
(216)
65.5
(114)
34.5
(330)
100.0
n = 330

As earlier noted, the respondents were asked to select all that apply to describe the reason(s) that
accounted for their decision to migrate out of their communities. In order to understand the
association between their consideration of migrating and the oil industry, the respondents were
also asked to describe the period since when they have had the thought of migrating. The table 8.3
below presents the results. Of the 114 respondents, 48 (42.11%) attributed their decision to loss
and/or decline of an essential ecosystem service (i.e. decreasing fish catch or loss of farmland),
while 66 (57.89%) did not attribute their decision to loss or decline of an ecosystem service. The
results show that respondents that attribute their decision to the loss or decline of an ecosystem
service are more likely to have had the thought after the oil industry started (68.75%) than those
who had always had the thought or had the thought before the oil industry took off (31.25%).
Table 8.3. Reasons Accounting for Respondents’ Thought of Migrating and Period of Thought

Reason for migration
Better job opportunities
Change in environment
Decreasing fish catch

Period of thought
After oil
Always had
Before oil
industry
the thought
industry
16
47
1

Total
64

0
18

1
12

0
0

1
30

Decreasing fish catch/ Better
job opportunities
Decreasing fish catch/Loss of
farmlands/Better job
opportunities

6

0

1

7

1

0

0

1

Loss of farmlands
Loss of farmlands/ Better job
opportunities

2
6

0
2

0
0

2
8

1
50

0
62

0
2

1
114

Other
Total

212

8.2. Safety and Conflicts
Many resource-rich countries in Africa have been characterized by unrest and insecurity. Mostly,
these issues of conflicts arise from the communities in which resources are being exploited over
rights to resources. In addition, increased in-migration exposes communities to safety and security
issues with which they may not be familiar (Okonta and Douglas, 2003; Omeje, 2006; Omeje,
2005). In order to assess how these issues may be playing out in the study areas, respondents were
asked to consider respond to three main lines of inquiry relating to the following: general safety
with their communities; land disputes between community members; and conflicts between
communities and the oil companies.
8.2.1. Safety
As far as the general safety in their communities is concerned, 324 of the total of 331 respondents
captured in the survey responded to the inquiry. The results as presented in the table below shows
a conspicuous diversity in the views expressed regarding safety. The vast majority of 234 (72.2%)
regarded that safety in their communities has not changed since the oil industry started. Of the
remaining, 50 (15.43%) reported that the general safety had declined in their communities, with 7
describing the decreasing levels of safety as significant, while 43 described it as slight. The
remaining 40 (12.35%) indicated safety in their communities to have increased, with 4 describing
it as significant, while 36 reported increase in safety as significant.
As seen from the table 8.4, the responses differed sharply by the place of residence of the
respondents. Of the number that reported a decreasing safety levels in their communities, 31 were
inhabitants of Atuabo, while 19 came from Sekondi-Takoradi. On the other hand, 30 of the
respondents that indicated an increasing level of safety in the communities came from the SekondiTakoradi Metropolis. Respondents from Atuabo were far more likely to view the safety in their
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communities as decreasing (25.41%) than Sekondi-Takoradi (9.41%). On the other hand, albeit
not with the same level of disparity, respondents from Sekondi-Takoradi were more likely to view
safety in their communities as increasing (14.85%) than respondents from Atuabo (8.20%).
Table 8.4. Respondents’ Description of Current Safety Levels in Study Areas
Community
Characterization of
Safety
Significantly
decreased
Slightly decreased

Sekondi-Takoradi

Atuabo

Total

0

7

7

19

24

43

Unchanged

153

81

234

Slightly increased

26

10

36

Significantly increased

4

0

4

Total

202

122

324

From the interviews and focus group discussions, it was revealed that participants who viewed
safety as decreasing attributed the increase directly to the operations of the oil industry and
indirectly to the mere presence of the oil industry that has brought in many migrants into their
village and neighboring communities. As far as how the oil industry as indirectly impacted their
safety, a local chief in Atuabo expressed that:
“The security and safety in this village has significantly deteriorated since the Ghana Gas Plant
was built here. We have never had a police station in this village but that did not use to be a
problem because around here, everyone knew everybody, and nobody would ever steal or rob
anyone. However, we are now beginning to feel the absence of a police station since the stealing
has gone up. We do not feel as safe any longer. They are now putting up a police station here and
we cannot wait for it to complete”.
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Directly, he described how the siting of the Ghana Gas Company has compromised their sense of
community safety by narrating a recent incident as follows:
“Just a little under two weeks ago, we were here when they announced that there is a leakage at
the gas processing plant. Therefore, they asked for all fires to be put out in our homes. Now,
everyone was supposed to find somewhere to run just in case of the worst case scenario. In a
neighboring town called Anokyi, somebody collapsed from the panic. This is pretty scary and we
all feel we’re leaving under this imminent danger. First, we’re being starved in our own land by
foreigners and we have to compound our misery with fear and panic. We feel helpless sometimes.
Actually, this is not the first time this has happened but the first one was quickly resolved, so by
the time we even got to hear about it, it had already been dealt it. This one, though, was a different
level. They had to turn off the electricity and the fuse of transformers had to be disconnected”.
While focus group discussions and key informant interviews in Assakae and Whindo in the
Sekondi-Takoradi Metropolis revealed that there has been no incidents regarding operations of the
oil industry, they nevertheless expressed concern for their safety especially in the vacuum of any
education offered to the community. For instance, a chief stated that:
“…For that reason, if it going to be passed through any community, it is absolutely wrong to have
it on the blind side of the community members. There should be in-depth education about the gas
itself. This gas pipeline is underneath the surface, which is a hole dug and subsequently covered,
once the pipeline is laid. Take for instance my mother who has very low level of education. She
can go there and set fire in the process of her farming, and this can be disastrous if there is ever
a leak. These are the things about which the communities should have received in-depth
education”.
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As far as educating the community on the possible dangers of the pipeline, one focus group
participant explained that those whose land were affected by the gas pipeline were informed. He
stated that:
“…Oh yes. As far as that, they informed us about how far away we must stay and also not getting
fires close to the pipeline. Even when you get close to the place, you will actually see a sign board
that shows that this is a danger zone that should be stayed away from”.
Even with this information provided, some community members expressed dissatisfaction with
the amount of education they received. A unit committee chairman mentioned that:
“…You see, I previously mentioned that if they had gone through the proper channels to lay these
pipelines, they would have educated and sensitized us the people and that would have increased
safety on these pipelines. Just think of the old women and men who cannot read or do not know
anything about these issues, how do they know how to behave safely around such a huge gas
pipeline? You just laid these pipelines without any safety measures. If someone is going into a
dangerous place, who is going to prompt them? Since the pipeline underground, how do you know
even if where you decide to burn your clearings has gas underneath? There is no safety for us”.
8.2.2. Land Disputes
To understand how the oil industry may have affected social cohesion and increased tension in the
study communities, respondents were asked to characterize the frequency of land disputes in their
communities. Of the total number of 331 respondents, 327 responded to this inquiry. The results
show that the vast majority of 215 (65.75%) regarded that the frequency of land disputes in their
communities has not changed since the oil industry started. Of the remaining, 13 (3.98%) reported
that land disputes had decreased in their communities, with 2 describing the decrease as significant,
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while 11 described it as slight. The remaining 99 (30.28%) indicated land disputes in their
communities to have increased, with 47 describing it as significant, while 52 reported increase in
land disputes as significant.
As seen from the table 8.5 below, the place of residence of the respondents affected their view or
observation of land disputes. Of the number that reported an increase in land disputes in their
communities, 37 were inhabitants of Sekondi-Takoradi, while 62 came from Atuabo. On the other
hand, 7 of the respondents that reported increased number of land disputes were inhabitants of
Sekondi-Takoradi, while 6 came from Atuabo. Respondents from Atuabo were far more likely to
report land disputes in their communities as increasing (50%) than Sekondi-Takoradi (18.23%).
On the other hand, respondents from Sekondi-Takoradi were more likely to report frequency of
land disputes in their communities as unchanged or decreased (81.77%) than respondents from
Atuabo (50%).
Table 8.5. Respondents’ Description of Current Frequency of Land Disputes in Study Areas
Place of Residence
Land Disputes

SekondiTakoradi

Significantly decreased
Slightly decreased
Unchanged
Slightly increased
Significantly increased
Total

1
6
159
4
33
203

Atuabo
1
5
56
48
14
124

Total
2
11
215
52
47
327

I also examined the effect of primary livelihood on the responses given by respondents, since I
assumed that respondents whose livelihoods are closely associated with lands (farmers) may have
different experiences from fisherfolks and others whose livelihoods may not be associated with
lands. As seen from the table 8.6 below, of the number that reported an increase in land disputes
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in their communities, 64 were farmers, while 18 were fisher folks. On the other hand, 8 of the
respondents that reported decreased number of land disputes were farmers, while 2 were
fisherfolks. Farmer respondents were more likely to report land disputes in their communities as
increasing (41.03%) than fisher folks (12.68%). On the other hand, fisher folks were more likely
to report frequency of land disputes in their communities as unchanged or decreased (87.32%) than
farmers (58.97%).
Table 8.6. Respondents’ Description of Current Frequency of Land Disputes by Occupation
Occupation
Land Disputes Fishing
Significantly decreased
Slightly decreased
Unchanged
Slightly increased
Significantly increased
Total

Farming

0
2
122
16
2
142

2
6
84
21
43
156

Both

None
0
3
7
6
2
18

Total
0
0
2
9
0
11

2
11
215
52
47
327

Describing the change in the frequency of land disputes, the following are some excerpts of focus
group discussions with farmers and key informant interviews from the two study areas. One
participant in a farmer focus group discussion in Assakae in the Sekondi-Takoradi Metropolis
stated the following:
“We see and hear a bit more about land related conflicts now. Conflicts over lands seem to have
gone up, since the value of lands have skyrocketed. Since people know that oil companies can
come for your land and pay you huge sums of money, there seem to be a lot of issues coming up in
families with different people laying claim to different lands. People covet even lands that are not
their own. There are so many issues now”.
The oil industry and the concomitant boom of land sales seem to have introduced conflicts between
different factions regarding boundaries and jurisdiction. A chief from Whindo in the Sekondi-
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Takoradi Metropolis elaborated on an on-going dispute between their community and another
chief from Takoradi. He explained the on-going dispute as follows:
“…This Chief is not a recognized chief because he is not even carried in palanquin. He calls
himself Bosomakora. We have been in litigation with that chief for a while now. He took money
from the company called King City and was able to give them our land to be developed for real
estate. Guess what? It is all tied to this oil industry. This is because they know real estate is going
to be profitable in this vicinity, so people are using very dubious means to acquire lands that are
not theirs. This issue of which I speak might turn bloody in the very near future if the government
does not intervene. We heard there will be a sod-cutting ceremony very soon, somewhere next
week. If this issue is not fully resolved before these people come to the land, it will be a very
dangerous situation. That is not the only source of conflicts as we have many conflicts between
families and individuals in our community as well. On some lands, when you see a place marked
with three different designs, then it means that there are three different people contesting
ownership of the land. I think if they had informed the community from the very beginning, most
of these arising conflicts wouldn’t have occurred in the first place”.
The Unit Committee Chairman of Whindo chimed in, adding that:
“Regarding that so-called chief from Takoradi, let us even pretend for a minute that this man is a
real Chief of Takoradi. As a chief, if there is something like that going on that falls in the
jurisdiction of a sub-chief, you will have to liaise with him before any such transaction can take
place. You cannot just go and sell people’s land behind their backs. Remember, these lands are
family lands and you cannot go around selling them off. So all in all, I think this oil industry is
bringing a lot of conflicts. Not all of it is here but you see them coming, and we do not have to let
it happen and pretend we did not see it coming”.
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During focus group discussions in Whindo, the participants echoed the statements of the key
informants. One participant said:
“We are honestly overwhelmed by the number of conflicts in our town now. It will be a lie to say
that there were no conflicts at all before the oil came into town. However, this new trend of selling
lands for residential purposes has increased the conflicts. Families fight over lands, while
individuals within families also fight over proceeds of such sales. When there are so many conflicts
in the town, it is very difficult to come together to even stand for ourselves in the face of such
challenges”.
In Atuabo, a key informant interview revealed that there has been an increase in number of
conflicts. Most conflicts have been between community members rather than with outside parties.
His statement is as follows:
“Conflicts have really gone up. We are dealing with numerous land related conflicts since the oil
industry started. There are many issues in court now. The conflicts are mostly between members
of the community. We do not have any issues with outsiders coming to claim local lands. In this
case, it is because the local people think that oil people have brought in a lot of money, there is a
huge competition for land, even sometimes, between family members that used to live amicably.
Since the gas plant (Atuabo gas plant) got installed, conflicts about claims increased drastically.
You see, people used to farm on those lands but they did not own them. Those lands were stool
lands but the owners and operators of the gas plant wanted to compensate these farmers. This
brought so many conflicts as to claims and counterclaims about who was farming where. As I
speak, some of these issues are still in court”.
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8.2.3. Community Vs Oil Industry Conflicts
For further insight into the atmosphere that exist in the communities between the oil industry, I
asked respondents if there has been any physical confrontation or clashes recorded between the
communities and the oil companies and other players associated with the oil industry. All the
respondents reported that there had been no such confrontations so far between their communities
and the oil industry.
Further, the respondents were asked if they were wary of any such clashes occurring in the future,
taking into consideration their relationship with the oil industry and the prevailing sentiments that
exist. The results as presented in the table 8.7 below shows that even though no clashes have been
recorded as at yet, more than a third (117) of the total of 331 respondents feared that physical
clashes could happen in the future.
Table 8.7. Fear of Possible Clashes between Community Members and the Oil Industry in the Future
Place of Residence
SekondiFear of future clashes

Takoradi

No fear of future clashes
Fear of future clashes
Total

Atuabo

Total

144

70

214

61

56

117

205

126

331

A statement by a unit committee member in the Whindo community in the Sekondi-Takoradi
Metropolis highlighted the growing tension and the prospects of future clashes between the
community and the players in the oil industry. He angrily expressed the prevailing community
sentiments as follows:
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“…my brother, the cocoa farms passed down to us from generations gone are being eroded at will
by greedy people. This gas pipeline has really hurt and it has made us, the farmers, really angry.
In fact, if this situation continues, it will not be well with this country as we all hope for. Honestly,
if you people had come to introduce yourselves as people from the oil and gas industry, they would
have beaten you to a pulp. The farmers here are very angry and have, for some time now, sworn
to target anyone who will come here from the oil and gas industry”.
8.3. Employment Generation, and Change in Standard and Cost of Living
As previously, alluded to, work in the oil industry is usually specialized and affords no room to
indigenous people with little to no education. While having stated this, I still considered it
necessary to examine if there is any jobs that the oil has created, as alternatives, for the local people
who depend of fishing and farming for their livelihoods once they are adversely affected.
Respondents were also asked to characterize how their standard and cost of living have changed
since the oil industry started. The rationale is that while oil industry-related jobs may not be
available to locals, they are relatively vastly higher paying compared to incomes generated from
local livelihood activities such as farming and fishing. For this reason, an individual who finds
work in the industry is more likely to sharply increase his/her standard of living relative to fellow
community members. Even without direct employment, it is assumed that anyone whose relative
is employed in the oil industry is more likely to enjoy higher quality of life.
To understand the extent of employment generation in the indigenous farming and fishing
communities, the respondents were asked if they have ever worked in any way or form that relates
to the activities from the oil industry. As seen in the table 8.8 below, of the total of 331 respondents,
only 4 (1.2%) indicated that they had had jobs that are related to the oil industry. All the remaining
327 (98.8%) responded that they had never worked in the oil industry. As an extension,
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respondents were asked if they had any relative employed in the oil industry. They were asked to
describe their relationship to the relative and how they were to the relative. Of the total number of
respondents, only 23 (6.9%) knew of a relative that had employment in the oil industry, while 308
(93.1%) did not have any relatives working in the oil industry. Capturing the frustration and
disappointment of lack of employment in the oil industry for local people, a chief from Atuabo
stated the following:
“I must confess that we were all very excited before the oil and gas came into this town, because
we knew it was going to be another source of employment for the people, especially the youth, as
well as help develop our town. However, since the industry arrived, our unemployment problem
has taken a turn for the worse”.
An officer ventured an explanation for why there is a lack of local involvement in the oil industry’s
work force. His explanation is as presented below:
“…I think the oil industry has actually brought in some jobs. The only problem is whether the
indigenous people benefit from it because they are always bringing people from outside. That is
the main problem but this is also due to the fact that we do not have the capacity. The dilemma
then is do you use the locals who do not have any idea about the job, cannot even operate cranes
and all that? I remember in the port, two or three years ago, it was difficult to get even welders
from the locals when we started our new expansion. This is because welding a pipeline that is
going to be used on the sea is different from the kind of welding they are used to doing on the
streets. So, the people do not have the expertise. For this reason, so we have to always fly in the
work force, so the oil is here but the business and job opportunities are not going to the locals”.
In Whindo, a local chief expressed similar frustration and disappointment with the jobs situation
in the oil industry as far as the locals are concerned. He stated the following:
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“Apart from losing our lands, we cannot even find jobs in the oil industry. Ask yourself one thing:
how many workers in these oil fields are from the Whindo community or even the Western Region,
in general? All the workers are being brought in from outside the country or Greater Accra and
Volta Region. Honestly, I do not even understand how these leaders think”.
A Unit Committee chairman of the community added the following:
“If you look at the oil industry, I doubt we have up to 5% of the workers coming from the Western
Region. In this sense, you ask what benefit oil has brought to us. Still, we have to carry the burden
of this huge tag; ‘oil City’. Look at this pipeline we talk about. Even if you will destroy my land
and employ a child or family member of mine in the industry that could probably be a consolation.
He will get paid and that will probably improve my own condition, but not in this case. Strangers
are enjoying in our land while we suffer. It is like saying that I cannot drink from the river that
runs through my own backyard to quench my thirst, but the outsider can. How is this fair?”
Table 8.8. Employment of Relatives in the Oil Industry
Known Relatives in the Oil
Industry and Relationship Number of Respondents
None
308
Brother/Close

1

Brother/Very close

5

Cousin/Close

2

Cousin/Distant

4

Nephew/Close

4

Nephew/Distant

5

Niece/Close

1

Son/Very close

1

The respondents characterized the change in their standard and cost of living since the oil industry
as part of the survey and the results are presented in the figure below. As seen in the figure 8.3,
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there is a visible inverse relationship between the change in standard and cost of living since the
oil industry, as per the responses received. Among the 331 respondents, 31.4% reported that their
standard of living had significantly decreased compared to the period before the oil industry, while
39.0% described their standard of living as having decreased. Of the total, 13.3% reported of their
living standard as having increased over the period, while 2.1% described the change as a
significant increase.

Change in Standard and Cost of Living
Standard of Living
Decreased
150

Cost of Living

100
Unchanged

50

Significantly decreased

0

Increased

Singificantly increased

Unit = No. of Respondents

Figure 8.3. Change in Respondents’ Standard and Cost of Living Before and After the Oil Industry

With respect to the dynamics of cost of living, 2.1% reported that their cost of living had
significantly decreased compared to the period before the oil industry, while 12.4% described their
cost of living as having decreased. Of the total, 40.2% reported of their living costs as having
increased over the period, while 31.1% described the change as a significant increase. Shedding
light on the increased cost of living, a participant in a fisherfolk focus group discussion in Sekondi
explained that:
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“Since there are many foreigners coming into town as well as people from outside this region
coming in, they, of course, put pressure on the facilities. This increases demand for
accommodation and food. I think the oil industry has made Takoradi more expensive than places
like Tema in terms of lifestyle”.
Another participant added that:
“Before the arrival of the oil industry, rents used to be very low. You could get a room for 30 or
40 GhC. In some places, you could rent a 3 bedroom for 50 Ghc, but since the oil industry emerged,
the landlords will tell you that Sekondi-Takoradi is now an oil town and is therefore looking to
rent to rich oil people, and wants nothing to do with a poor fisherman. Currently, they charge 80
GhC and above for one room a month. It is therefore very difficult and we hardly see the benefits
of oil for us the local people. Everything has become very expensive. Today, I cannot live on 10
GhC for a day even though that should have more than enough just a few years back. Even if the
skyrocketing cost of living was evenly matched by the amount of money coming into the region, we
probably will not complain. However, we cannot see this oil money among us”.
In Whindo, one of the community elders had the following to add:
“Before this oil industry and its burdening name of ‘Oil City’, one could make a good meal with
very little. We could take good care of our children, but not any longer. With any little thing you
want to buy, be prepared to hear ridiculous prices. When ask about it, they say we are now “oil
city”. The oil has come for Ghana but has gone against us”.
Focus group discussions and key informant interviews in the village of Atuabo similarly revealed
increase in cost of living. A chief in the village who also engages in both farming and fishing for
livelihood expressed the increase cost of living with the following:
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“…We are also having to deal with a very high cost of living now. Before, you could buy cassava
for very cheap. Today, however, it is very expensive because there’s food shortage. Farmers are
not producing a lot since they lost their farms. Currently, I have only 4 people in my household,
and buying 4 GhC worth of cassava is not enough. Before, 4 GhC would have been enough to
prepare the whole meal”.
A chief fisherman in the village distinguished the increased cost of living experienced in Atuabo
from that experienced in the Sekondi-Takoradi Metropolis, by explaining as follows:
“The prices of goods have gone up. However, as far as the cost of accommodation, that has not
changed much because majority of inhabitants in this community have family houses, so there is
not as high demand for rental properties”.
8.4. Alterations to Social Life and Culture
As previously noted, several authors have identified that smallholder livelihoods in many
indigenous communities have important significance for cultural identity. Therefore, natural
resource exploitation can negatively affect the sociocultural dynamics and structure in such given
localities (Jike, 2004). For this reason, I examined the cultural significance of farming and fishing
to the communities under study. I asked to what extent culture may have influenced the decision
to take up farming and fishing activities vis-à-vis other reasons such as being a primary source of
food, income or for recreational purpose. As seen in the figure 8.4 below, it is seen that culture is
very highly account for the decision of inhabitants to take up farming and/or fishing activities as
sources of livelihood. Of the total 173 farmers that responded to this inquiry, 80.35% reported that
cultural legacy contributed highly or very highly to their involvement in farming. Of the total 159
fisherfolks that responded to this inquiry, 57.86% reported that cultural legacy contributed highly
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or very highly to their involvement in fishing activities. Consideration of income is the only factor
that surpassed culture as a reason very highly accounting for involvement in both farming and
fishing activities.
The response of a chief fisherman when asked how he got himself into the fishing industry captures
the centrality of culture in the livelihood activities of the indigenous people. He stated that:
“Growing up, this is what everyone did. For this reason, this has been all we knew and you just
happen to take it up, as you grow”.
Most farmers who were interviewed or participated in focus group discussions revealed similar
reasons for taking it up as their primary livelihood activity.

Figure 8.4. Reason Accounting for Respondents’ Involvement in Indigenous Smallholder Livelihoods

To understand how the presence of the oil industry and its concomitant degradation of livelihoods
have impacted the sociocultural fabric and wellbeing of the study areas, respondents and
interviewees were asked to describe some of the ways in which their sociocultural wellbeing has
been affected. The respondents indicated that there are several ways in which their society and
culture have been adversely affected since the oil industry arrived including increase in social vices
such as prostitution, armed robbery, drugs, fraud, and drugs. Several respondents also indicated
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that there are increasing rates of school drop-out and teenage pregnancy. There are also activities
such as social gatherings at night, rainwater harvesting, festivals, funerals and resting days that
have been adversely impacted since the oil industry.
8.4.1. Increase in Vices
As far as the increase in vices are concerned, an officer at the Sekondi fishing harbor explained
the phenomenon as follows:
“…the foreign guys coming in and introduce some kinds of lifestyle that were not common, and
everything just changes from the local to foreign. This becomes a source of challenge for local
people. Those are issues that play a big role because you get a chain smoker, you can get somebody
on drugs or someone who is a drug trafficker. They are flooding this place and using it as a
trafficking den. As you can see, our ports and harbors are not all that secured. For instance, there
is a place called Sky Beach Heaven, which is just opposite that building where the tankers are
parked. It used to be a big restaurant, where foreigners (expatriates) had their lunch and supper,
and everything because it ran 24/7. However, it emerged that they were using the place as sort of
a supply chain center, so we closed it down. These are some of the issues that have been on the
rise”.
Participants of focus group discussions and key informant interviews also explained their views
on the rise of prostitution, with one fisherman from Sekondi explaining that:
“As I had mentioned before, there is a huge rate of in-migration into the Sekondi-Takoradi area.
Not everyone comes to work in the oil industry. Some people have come here to engage in activities
such as prostitution because there is an in-flux of expatriates here. This is creating a new
phenomenon where the young girls of Sekondi-Takoradi are also joining in these activities”.
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In Whindo, a local chief had this to add with regards to the rise of prostitution:
“Before the oil industry, the young ladies of this town were not ladies who openly displayed
immorality. However, galamsey (illegal mining) work emerged in the environs such as Mpohor
and Tarkwa, and the ladies started taking up prostitution. The oil came and has taken this new
thing to a whole new level. Now, it feels like most of our women are into it. Even the men are also
patronizing prostitutes in a way that was never seen before. Before, something like that will not be
known because it was embarrassing but now, there seem to be this new culture that has emerged
where our men and women all have no sense of shame. The foreigners came to Takoradi, which is
our capital city, with prostitutes from their countries, which seems to be normalizing the practice
to us. Now, even when a young man goes to labor for 150 GhC and comes back home, he heads to
Vienna city to look for prostitutes. I think the government did not prepare us for the consequences
of this oil find, both economic and sociocultural”.
In describing the various ways the oil industry has affected sociocultural wellbeing of the locals,
a fisherman from Sekondi also indicated that there is a rise in robberies and stealing. His statement
is as follows:
“There is also increase in thievery and robberies. Ever since the fishing business declined, some
of the boys that will normally be on the boat engage in stealing. Since they are familiar with boats,
they will try to come back on board to steal fish finder, engine oil and others”.
A chief in Atuabo similarly expressed concern about the rising rate of thievery in their village. He
stated that:
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“I will say that there is a lot of stealing going on in this town. Before the oil industry, this was
hardly an issue here. However, because we are having an in-flux of people from different places,
we having to grapple with the side effect of increased thievery”.
8.4.2. Adverse Effects on Family Structure – Increasing rates of teenage pregnancy, divorce
and family separation
Several key informants and participants of focus groups revealed that loss of livelihoods and the
influence of foreign culture due to high rate of in-migration have affected stability and structure
of families. Many shared their observations and experiences about how the divorce rate has
increased since oil industry started. In Whindo of the Sekondi-Takoradi Metropolis, a local chief
made the following observation:
“There is high divorce rate in our community and neighboring ones now, especially for us who
have lost our lands. Our women are leaving us and breaking our families. This is because if I lose
my land, without any alternative livelihood opportunity, while the foreigner comes into town to
work in the oil industry to be paid huge sums of money, we lose our women to them. They use the
oil money to seduce our women. This oil is destroying our lives from all facets”.
Describing his own experience, a farmer from the community also stated the following:
“There is also a lot of hunger in this place and if you are not careful, your wife will leave you. As
I speak now, my wife is actually threatening to leave. We have met twice in my mother-in-law’s
house to settle the issues that have been brewing in my home since I lost my land. She wants to
leave because I cannot provide for them”.
His mother-in-law who had also lost her farmland confirmed his marital problems and added the
following:
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“I am his in-law. I try to support but I have too little to offer any substantial help. We are
struggling. The hardship is massive for us right now and I understand the frustration of my
daughter”.
A fisherman from Sekondi also described his experience as follows:
“There is also growing number of divorces and broken homes. Everyone here can testify to the
fact that my wife left me not too long ago – about a year now – for her hometown all because she
complains that I cannot take care of her. This is all as a result of the dwindling fish catch, so can
no more afford the quality of life I could before. Today, we the men feel useless before our wives
because we cannot carry out our responsibilities in the household. For that reason, all we have to
do now is to submit to our wives. Otherwise, we risk losing them. The dynamics have changed a
lot”.
A fishmonger in Atuabo also expressed concern with the toll that the high rate of migration of men
was having on families. She stated the following:
“Because of the current level of hardship, our husbands are travelling to seek greener pastures.
We have never been a rich people but at least we had our families together. However, there are
currently many women who are married but living as if they are divorced. I am one of these women.
My husband traveled more than a year ago and has only returned to see us once”.
As far as increase in teenage pregnancies, many expressed that the hardships coupled with a new
desire for quick money as a result of foreign influence are pushing many young women into
immoral lifestyles that is contributing to the rise in pregnancies among them. For instance, a
fisherman from Sekondi observed the following:
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“Currently, the birth rate has also very much increased. There is a lot of teenage pregnancies as
people are finding it difficult to make ends meet under these burdening increases in cost of living.
These girls have to now settle for sleeping around just to be able to provide for their meals, and
this is becoming a major problem”.
A farmer from Assakae in the Sekondi-Takoradi Metropolis also explained her observation of
teenage pregnancies and their consequences for the community as a whole. She stated the
following:
“There is a high rate of teenage pregnancy, which is devastating for all parties involved, especially
for us the parents and our daughters. Our children are giving birth very early out of wedlock and
that hinders the movements of us, the parents. Imagine your daughter giving birth at the age of 16.
You the parent has no comfortable life and you normally need to go to the farm or market very
early in the morning, so as to provide for the family. This is no more possible because you have a
child who just had a baby and needs to be cared for. How do you abandon her? This means that
you are unable to move, and that affects your productivity and threatens the survival of your entire
family”.
8.4.3. Adverse Effects on Education
One of the most prominently recurring themes from interviews and focus group discussions as far
as communal wellbeing is concerned was how the loss of livelihoods of parents was directly
affecting their children’s access to education, as well as their own ability to afford any education,
if they desired. A fisherman from the Sekondi harbor observed the following with respect to
education among young females:
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“This issue of invasion of foreigners with a lot of money and the fact that parents have lost their
livelihoods is having a consequence for education as well. The girls of Sekondi-Takoradi are
hardly going to secondary schools these days. This all because she will get an ‘oil boy’ to ‘sponsor’
her. They therefore have no respect for their parents and it is difficult to rein them in”.
He also added another dimension of inability to access to education with his own experience by
stating the following:
“…It is difficult. I have some education and would have wanted to go back to school but decided
to work on boats to save money for it and also to help my family. But now the fishing business is
not the same and I feel stuck. It seems the dream of going back to school will not be a reality”.
A chief from Whindo in the Sekondi-Takoradi Metropolis also added the following with respect
to education:
“The thing is education of our kids has especially taken a hit. Now, education here is considerably
poorer because we have no money to ‘push’ them. Many of the kids have dropped out because of
the oil related land seizures. Even if the kid scrapes through the JHS, you are sure they cannot
further into SHS”.
The chief further added his dismay at the lack of desire of the oil industry to substantially
contribute to the education of their children by stating the following:
“Also regarding education, you would imagine that about at least 5 students should be selected
from each surrounding village or town to further their education after each school year. However,
those things have only been promised with no action. Last year, only 3 students were selected from
all the towns around here altogether. How do they expect us to have the chance to play any role
in the oil industry when they will not help educate our children?”
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In Atuabo, a chief fisherman similarly expressed that education has been adversely affected due to
loss of livelihoods. His statement is as follows:
“Actually, I will say one of the obvious ways in which it has affected the society is our children’s
education. It is very difficult for members of the community to keep their children in schools
because there is little to no money coming in. Since 2010, most parents hardly can get their
children into SHS after they leave JHS. We cannot support our children to the level we would like.
It is currently a huge struggle to be able to achieve that. Times are hard”.
8.4.3. Effects on Social Interaction and Cohesion
Local inhabitants of the study areas pointed to an observed general decline in the sociocultural
structure and cohesion that existed before the in-flux of migrants and expatriates. As previously
alluded to, they claimed that oil industry combined with “galamsey” activities have introduced
cultural elements that were hitherto non-existent or uncommon, which affects interactions between
members of the community. Mostly, they attributed the new sense of “quick-money” as part of the
resource boom as a major contributing factor. Some indicated that the increasing number of land
related disputes has taken a toll on the cohesion and oneness that existed in the communities before
the oil industry brought about these disputes.
Below, I present excerpts of focus group discussion and interview responses regarding social
interactions.
A participant from Assakae in the Sekondi-Takoradi Metropolis stated the following regarding
relationships and interactions between parents and their children:
“As a matter of fact, our children have changed so much. Before, children were very obedient to
their parents. They never talked back to us. But, in this day, since there are so many influences,

235

our children no more behave like we did. They have no fear and respect. This is because young
ones are obsessed with money making way too early. Especially, when activities such as mining
and oil booms emerge, every one of them is just focused on that and nothing else. Now, we the
parents have to be submissive to our children and not the other way round as it should be. Our
boys are all about making the quick money because they see the foreigners come into town with
their flashy lifestyles and they want to emulate them. Our boys are out there going mining and
“oil” to chase the quick money, and our daughters getting into early relationships and marriages
against our directions and words”.
Another participant seconded her view, adding that “with all that money our children are being
introduced to, they think they are even older than we are. At a point, we just have to leave them be
for them to do whatever they want until they hit a dead end and come back to their senses and
return home. The only problem is that they come home with an extra burden for us all, such as
pregnancies”.
Regarding the decline in social cohesion, a farmer in Whindo stated the following:
“…The conflicts that I speak of are dividing the youth of the town in particular. They are not able
to come together to accomplish anything. We are already too old anyway, and they are supposed
to be our hope. What is the future without the youth or with a youth that are divided because of
family and land related conflicts?”
8.4.4. Effects on Sociocultural Practices and Activities
I inquired about some of the regular and routine practices and activities that have been affected
since the oil industry started along with its concomitant issues such as loss of livelihoods and influx of migration. Many key informants and focus group participants indicated different activities
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or practices that they observed to have been affected ranging from the scorn and disregard for
taboos, means of farming, and social gatherings, among others.
Regarding the observation of important traditions or the lack of it, informants from different
communities who are involved in different activities described shift in regard for important
traditions that governed their livelihood activities. In Sekondi harbor, a chief fisherman expressed
that the decline in fish catch has led people disregarding designated taboo days to go fishing, in
order to supplement their catch as well as its consequences. He stated the following:
“Taboo days started getting abused and people started going on Tuesdays because of the fish stock
decline. The sentiment there was like ‘even if we go, we do not get much, so why not try to use
every opportunity to make it up?’ We sanctioned them but they were happy to pay the fines and
keep going. Now the government has moved in to impose an extra day of no-fishing, which will
also come into force”.
A participant from Assakae in the Sekondi-Takoradi Metropolis also observed the following with
regards to taboo days:
“…taboo days have all been abandoned. When I was younger, there were days that we didn’t go
to the farm. On Thursdays, we didn’t go to farm and also when somebody in the community died.
However, such cultural observations have become a thing of the past since more people came into
our communities, affecting the strict adherence to such practices. Now, so long as we wake up in
the morning and we feel we are in good health, we just go to the farm regardless what day. So, I
can say that these parts of our culture have changed a lot due to the trooping in of many different
people with diverse cultural backgrounds”.
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When interviewed, a chief from Whindo in Sekondi-Takoradi Metropolis observed that the in-flux
of rich expatriates with a different way of life has contributed to locals looking down on their own
rich customs and viewing them as primitive. His statement is as follows:
“A lot has changed even in terms of our festivals. You see, we are Ahanta people who used to take
pride in celebrating our Kundum festival. However, since the influx of many foreigners, our own
people seem eager to withdraw from such festivities. Somehow, we see the foreign culture as
superior to ours, and ours being viewed as if though it was primitive. A lot has changed. Even with
the way we perform funeral ceremonies. The way we used to mourn has changed at our funerals.
Even in terms of attire, in our culture, we do not wear shirts to funerals. We are always covered
in mourning cloths for funerals but that is not the case in this day. Today, people wear big caps to
funerals. I honestly do not know what time it really started deteriorating. I think the harbor brought
this, but the oil has worsened it”.
In Whindo in the Sekondi-Takoradi Metropolis, other participants also observed that issues related
with oil related activities have led to increased pollution of rivers and decrease in their sizes that
affect the ability of communities to obtain clean water from nearby rivers as they normally did.
One participant explained the observed effects as follows:
“What I have observed is that all the lands are being sold for residential and commercial
buildings. Even floodplains and water ways are being sold out. Path for streams and rivers are
being blocked. Lands very close to rivers are being sold, thereby causing the streams and rivers
to easily dry up when all the trees around them are cleared. Now, we are having to grapple with
water problems as a consequence of the wanton sale of lands. For instance, there is a river here
called Nana Ayire around which all lands around have been sold. Household sewers are being
directed into the river because most of these houses do not even have proper sanitation, and
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therefore pollute the river badly. We do not know what they want for our communities. Our rivers
and streams are so much polluted that we, the poor farmers, have had to resort to buying ‘pure’
water (sachet water) to the farm; otherwise, thirst will kill us, since water from these water bodies
are no more drinkable”.
8.5. Discussion
This part of my dissertation has presented results on the third research question that assessed the
impacts of the oil industry on the sociocultural wellbeing of traditional livelihood dependents and
their communities in Ghana. As previously explained, the dislocation and decimation of local
ecosystems as a consequence of natural resource exploitation has extraneous effects on not only
their livelihoods but the social and cultural structures in local communities as well as the wellbeing
of communities as a whole (Bryant and Bailey, 1997; Bebbington, 2012; Colchester, 1993; Hecht
and Cockburn, 1989). As the results of the previous research questions have revealed, the
productivity of local ecosystems – agricultural and fishing – and their ability to support the
indigenous people of the Sekondi-Takoradi Metropolis and the village of Atuabo are in
conspicuous decline. While the economic issues are almost always the first issues that come to
mind, the lasting impacts of such loss of ecosystems and livelihoods are their effects on the social
and cultural structures that are gradually disrupted or transformed (Arhem, 2005; Blaikie and
Brookfield, 1987; Bryant and Bailey, 1997; Chambers, 1987; Honburg, 2006; Jike, 2004; Liu et
al., 2007; McMichael, 2010; Kick et al., 2011; Yaro, 2013).
The results as presented above substantiates concerns of the potential adverse impacts of the oil
industry on sociocultural wellbeing of indigenous people of these study areas in Ghana’s Western
Region of which the Sekondi-Takoradi Metropolis and the village of Atuabo are integral.
Respondents generally indicated that the oil industry activity and its ancillary issues threaten the
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wellness of their communities. Migration dynamics, conflicts and safety, employment, cost and
standard of living, and alterations to social and cultural life are some of variables analyzed to assess
the impacts of the oil industry on sociocultural wellbeing of the indigenous people. The effects of
the oil industry and the concomitant loss of livelihoods of local people are elaborated as below.
In 2012, the Ministry of Finance and Economic Planning was sure to emphasize the importance of
the oil industry in Ghana’s economy by noting that the country’s GDP growth rate for the year
without oil was 7.5% but almost doubled to 14.4% with the contribution of oil considered. In
addition, the government maintained that the oil industry had brought in over 3,500 jobs (ObengOdoom, 2014b). While the oil industry’s growing importance in the Ghanaian economy is not in
doubt, it is obvious from the results that it hardly benefits the local people. Section 8.3 shows that
only 1.2% of the total surveyed respondents has ever had any form of employment related to the
oil industry while Table 8.8 show that less than 7% of the total surveyed respondents had any
relative – distant or near – employed within the industry. This confirms the findings of Planitz
(2014) who observed that jobs created in the oil industry hardly went to the indigenous people of
Takoradi and its environs.
From the narratives, it is obvious that there is an increasing sense of disappointment that their
hopes of seeing themselves and their wards reaping from the employment benefits that the oil
industry had not been met. While researchers such as Adusah-Karikari (2015) and Boohene and
Peprah (2011) have made the case that women are most likely to be less employed in the oil
industry, such an observation may be true in the context of the whole country. However, when it
comes to traditional livelihood dependents as a subgroup, this study shows that the lack of
opportunity with the oil industry is not discriminatory based on gender. This is because the oil
industry is a highly specialized one and as seen in the results, the local people whose livelihoods
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are bound to ecosystems’ productivity have minimal education or formal training that equips them
with the necessary capacity to gain any employment within the industry (Adusah-Karikari, 2015;
Kaleem and Guoha, 2015, Planitz, 2014). Perhaps, the disappointment expressed in the
communities are not unexpected as Kaleem and Guoha (2015) already cautioned that there is a
need to manage the expectations of local people as far as the oil industry is concerned.
As it would seem, the exasperation of not having the chance to participate in the work force of the
oil industry is exacerbated by the loss of their traditional livelihoods, which this research has
extensively discussed. There is also a lack of alternative livelihoods available for the locals whose
livelihoods are subjugated in the contest for control over natural resources. Boohene and Peprah
(2011), in their study, laid the case for alternative livelihood programs to be set up to absorb local
women who may lose their livelihoods during the period of oil development in the Western Region.
Even in the case where alternative livelihood programs are made available, the narrative is
problematic in the dimension that such suggestions do not prioritize the protection of local
ecosystems and by extension, local livelihoods at all cost against usurpation by the oil industry.
Ideally, alternative livelihoods should be complementary to traditional livelihoods and not
substitutive. In addition, suggestions such as these neglect the fact that protection of traditional
livelihoods is not just for the satisfaction of food and material needs but also for the normative
needs such as cultural identity, which contributes to community cohesion and resilience (Crane,
2010; Karanja, 1991; Wanyeki, 2003). In this case, in places such as Sekondi-Takoradi and Atuabo
where majority of respondents have engaged in their livelihood activities over a lifetime,
availability of alternative livelihoods will still amount to what Crane (2010) described as cultural
degradation.
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Daskon and Binns (2009) in their study of the Kandyan villagers showed the inextricable
connection between traditional livelihoods and the sustenance and continuity of traditions and
customs that had been passed down several generations. For instance, they observed from their
interactions with the villagers that “overall, they were proud to be working in professions that
have a long ancestry and enduring links with the Kandyan nobility and temple. The village-based
research clearly demonstrated the connectivity between livelihoods and the local cultural context,
since livelihoods are strongly influenced by established systems of traditional knowledge, skills,
beliefs, norms, values and customs” (pp. 508). In such indigenous contexts similar to those that
exist in the study areas, a complementary alternative source of livelihood may be useful to ensure
diversification by choice, which is as a result of proactive and voluntary reasons rather than
necessity, which is underpinned by involuntary and distress factors (Ellis, 2000; Hilson and
Garforth, 2012).
One of the many ways in which the presence of the oil industry and loss of livelihoods has affected
the social wellbeing of Sekondi-Takoradi and Atuabo is the change in migration dynamics. High
rate of migration within (pull-induced) and without (push-induced) these towns of relevance to the
oil industry seems to be apparent to respondents. Like gold in Obuasi and its environs in Ghana,
the oil industry has attracted migrants from all parts of the country, and expatriates into the
Sekondi-Takoradi Metropolis and Atuabo as well as their environs (Obeng-Odoom, 2009). Even
though as Gougha and Yankson (2012) admits that while the link between resource extraction and
migration dynamics is complex and goes beyond a simple cause and effect scenario, the
symptomatic high population of migrant inhabitants into resource-rich areas is always a
conspicuous phenomenon. In the case of the repercussions associated with increased outmigration, this study confirms assertion by Adusah-Karikari (2015) who observed that it brought
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unnecessary burden to women as men were more likely to travel for greener pastures in times when
fish catch declines or farmlands are lost. As table 8.2 showed, men are almost as twice likely as
women to consider migration, which creates cases of “married widows” where women are left to
care for themselves and their children without the support of their husbands.
As far as in-migration is concerned, there are many consequences that are visible. First, the
pressure on resources such as lands has increased value of lands, which has accelerated sale of
lands on which many inhabitants farmed for their livelihoods. The tag of “oil city” in the SekondiTakoradi Metropolis (Obeng-Odoom, 2013) contributed to the skyrocketing land values and rush
in sales. The processes involved in these sales have been encumbered with conflicts and
misunderstandings. Such conflicts threaten to steep communities in conflicts that were hitherto
non-existent. Most indigenous communities thrive on cohesion that is possible by way of living in
tightly knitted societies. Disgruntlements against the oil industry’s approach for land possessions,
if not managed, also serves as another source of threat for social unrest. Several researchers have
observed that such unrests that have been recorded in the Niger Delta had years and decades in the
making, by neglecting the social disequilibrium that had been established by the presence of the
oil industry. The disequilibrium produced unrests that have engendered profound changes to the
social fabric of the region in a once stable region (Adeola, 2001; Agbonifo, 2009; Ikein, 1990;
Odukoya, 2006; Okonta and Douglas, 2003; Omeje, 2005; Omeje 2006).
Besides the increasing conflicts, the influx of migrants and expatriates into the region, especially
these study areas and their environs, coupled with the “oil city” tag have increased economic
activity in the region. This has also led to a significant increase in cost of living as prices of goods
and services increase (Boohene and Peprah, 2011), and declining standards of living for the local
poor who depend on traditional livelihoods, as seen in section 8.3. As the results reveal the rising
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cost of living is introducing local people to undue hardships that spiral them into unhealthy choices
to support themselves. For instance, Obeng-Odoom (2014b) has already observed that while
landlords reap the enormous windfall from increase in rents due to the pressure caused by the oil
industry, these increases have created significant accessibility problems for indigenous people
whose incomes are falling in the face of declining productivity of ecosystems.
Increase in cost of living and increase in vices seem to occur hand in hand as many are pushed to
resort to desperate measures for survival (Jike, 2004). It is therefore not surprising that respondents
observed rise in stealing and armed robberies, prostitution and teenage pregnancies as the natural
consequence of hardships visited upon their communities. The high divorce rates and the change
in cultural and social practices as a result of adulteration of local culture by perceived superior
foreign culture all threaten to break the sociocultural fabric of the Western Region.
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CHAPTER 9: Conclusion
This study has addressed the overall objective of assessing the impacts of the Ghanaian oil industry
on critical ecosystem services and smallholder livelihoods. I used multiple theories to justify the
focus of this research on traditional smallholder livelihood dependents (farmers and fisher folks),
due to their functional relationship with provisioning ecosystems. I argued that in the internal
hierarchies of developing countries, indigenous people who depend on such traditional livelihoods
have the least political clout over decisions regarding their primary resources, especially in cases
where there is clash between their interests and those of resource extraction industry. In the
Western Region in Ghana, I argued that the inherent unequal power relations between different
segments of the society have often led to the interests of local people subjugated to those of the
extractive industry players for centuries. The oil industry only deepens an already complex
dynamic. In order to examine how the oil industry is impacting the important provisioning
ecosystem services and how the livelihoods that depend on them, the study was guided by three
main research questions:
What is the impact of the oil industry on agricultural ecosystems and livelihoods?
What is the impact of the oil industry on fishing ecosystems and livelihoods?
How does the oil industry affect the socio-cultural systems in the communities within the
catchment area of oil exploitation related activities?
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My conceptual framework indicated that there are winners and losers in the oil industry. The
winners are often the biosphere people whose livelihoods are rarely affected by any changes in the
ecosystems, while the losers are the ecosystem people (farmers and fisher folks) whose means of
sustenance are directly affected by any drastic changes in the integrity of ecosystems. The
framework posited that while benefits accrued from the oil industry is accumulated by the
biosphere people, ecosystem people disproportionately bear the consequences of ecosystems
decline.
In the methodological framework, I argued that while it is important to understand the
sociopolitical aspects of environmental change as engendered by resource exploitation activities,
there is an equally important need to understand the underlying biophysical mechanisms through
which such changes occur. For this reason, I adopted a mixed methods approach to answer the
three research questions. The findings generally confirmed how the differential power relations
manifest in the decision and control over resources. This is because while farmers and fisher folks
depend on natural resources to survive, it is evident that the final decision on access to those
resources is at the instance of the government and other powerful players in the society.
Specifically for farmers, my findings showed that the oil industry has accelerated conversion of
agricultural lands to urban purposes, including residential and commercial activities. Due to the
prevailing land tenure system where many farmers have no legal documents for their lands, many
of the farmers lose their lands with minimal or no compensation. Loss of farm lands is revealed to
threaten household food security and socioeconomic status of indigenous farmers. Regarding
fisher folks, the findings revealed that the main source of grievance is the establishment of
exclusion zones that deprive them access to fishing grounds. This limited access to fishing grounds
has, to a large extent, adversely impacted the livelihoods of the fisher folks. In addition, the study
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has shown that while PAH concentration levels within the region of oil extraction may not have
significant toxicological effects, they have the potential to pose danger to the very early life forms
of the members of the aquatic community.
As livelihoods deteriorate, sociocultural systems in local communities are rendered fragile. The
finding substantiates concerns of the potential adverse impacts of the oil industry on sociocultural
wellbeing of indigenous people of these study areas in the Western Region. The study revealed
that the loss of traditional livelihoods have not been compensated by employment opportunities
within the oil industry because the industry is a highly skilled one, which the education levels of
most indigenous people cannot meet. Being that the oil industry demands highly skilled labor that
are not available locally, it has set up an interesting migration dynamic. While many come in from
outside the region to seek job opportunities, local people who have lost their livelihoods tend to
move out. The high rate of in-migration has resulted in increased cost of living and falling
standards, while increasing out-migration – mostly undertaken by men – affect the stability of
families.
Due to the fact the there is a rush for lands for urban purposes, the prices of land have increased,
leading to an eagerness of local elites and the socially powerful to dispose of lands that belong to
community members. Such dispossessions have led to tensions between some communities and
the oil industry, while disrupting the cohesion that existed in members in the communities due to
intra-and-inter-familial conflicts.
This study has shown that there are numerous pathways through which the oil industry can
adversely affect local people whose livelihoods are connected to their natural resource base.
Competition for control over the resources between the indigenous people and the powerful
corporations can be a foregone conclusion due to the inherent differential power relations.
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However, evidence from many countries have shown that local discontentment can devolve into
full blown conflicts. It is therefore imperative that the Ghanaian government recognizes the need
to protect the natural resource base of indigenous communities, which would ensure that their
livelihoods are protected.
9.1. Significance of Research and Implications for Local People
The findings from this study make several useful contributions to literature in political ecology.
This study has built on previous arguments espoused by prominent researchers regarding the need
to bridge the dichotomy between sociological and biophysical dimensions of environmental
change. In deploying a mixed methods approach that combines geospatial techniques (remote
sensing and GIS), Gas Chromatography and Mass Spectrometry (GC-MS) analysis, and social
research methods, this study has endeavored to illustrate how the biophysical and social
components of environmental change interact with each other.
Secondly, this study has combined developments in political ecology and ecosystem services,
building on previous arguments by prominent researchers to highlight differential impacts of
changes in ecosystem services on different segments of societies. Bringing the “winners” and
“losers” dichotomy in the understanding of ecosystem services has shown one dimension with
which prioritization can be achieved in the study of ecosystem services. Focusing on ecosystem
systems critical to the survival of the indigenous people has revealed the “hidden transcripts” and
attempted to bring them to the fore of discussions regarding the oil industry in Ghana.
In the Ghana oil industry, this research has made a useful contribution to providing independent
baseline concentrations of PAHs currently within the Ghanaian waters. While the levels revealed
no drastic toxicological effects on aquatic organisms, the figures produced in this research will
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provide useful baseline figures against which future concentrations can be compared in the event
of incidents such as oil spills. Baseline figures have always been critical in many areas around the
world when attempting to determine the magnitude of damage caused oil spills.
Finally, most environmental problems are hardly reversible once set in motion. For this reason,
there is a need to be proactive by instituting measures and policies which will forestall or keep
such problems under control. Prudently assessing what the likely impacts of our actions can be is
the very foundation on which sound policies will be formulated. This study has clearly elucidated
the impacts of oil and gas exploration on ecosystems and quality of local livelihood in Ghana,
which will serve as this foundation for policies in order to pre-empt or reduce adverse impacts.
9.2. Limitations of Research
One of the main limitations with this study is that I, the Principal Investigator (PI), did not carry
out comprehensive laboratory level ecotoxicity studies on his own. For this reason, I drew on the
results obtained by other researchers in different studies to determine the toxicity of PAH levels in
this study.
The second limitation of this study is that it focused on only two areas, Atuabo and SekondiTakoradi, within the Western Region. This study makes the assumption that the ecosystem people
of these two study areas are typical and representative of the entire region. While I laid out
arguments to justify the selection of these two areas and their inhabitants, a more representative
sample would be from as many areas as possible.
Thirdly, during the period of data collection, there was an official break in fishing activities. This
means that most of the respondents from this site were male because they were mostly the ones
who were present engaging in activities such as mending of fishing nets and building of boats.
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This raises the possibility of gender bias in the findings. To mitigate this bias, however, all women
in the site at the time of data collection were surveyed to have a significant female representation
among respondents.
Finally, it is important to emphasize that this study does not infer direct causality between the oil
industry and any of the variables examined. At best, this study draws correlation between the oil
industry and the variables, as there can be several other factors that through simple and complex
processes exert influence on a given phenomenon. For instance, there are many factors that can
affect fish habitat and fish stock besides pollutants from the oil industry. The same argument can
be made for migration dynamics, and land use and land cover change, among others.
9.3. Avenues for Future Research
There are several areas in this study with which further study will be needed to expand or improve
understanding. As previously noted, the oil industry has differential impacts on the survivability
of ecosystem and biosphere people. However, in this study, I primarily focused on the ecosystem
people in the hope of illuminating the “hidden transcripts” that are the suppressed voices from
indigenous people whose ecosystems and livelihoods are degraded. In furtherance of
understanding the extent of the differentia impacts between the two main groups of people, it will
be important to expand the study to capture the views and experiences of biosphere people, i.e. the
social and political elites, foreign and local businessmen, and players in the oil industry, among
others for comparative analysis.
In this study, I focused on the ecosystem people from Atuabo and Sekondi-Takoradi Metropolis
because the two areas had relevance to the oil industry. It has also been argued that there is a
differential impact between ecosystem and biosphere people. However, one question that is left
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unexplored is, “does the intensity of adverse impact of the oil industry on ecosystem people decline
with distance from the oil industry?” In order to answer this question, it will be important to expand
the study to other areas in the Western Region that do not have the same relevance to the oil
industry as the two considered in this study for comparative study.
While this study conducted experiments to determine the PAH levels in the water and sediment
samples from the study area, I relied on secondary data to ascertain their levels of toxicity. Future
studies should ideally conduct toxicity tests in a laboratory setting to determine the toxicity of
PAH levels on the development of aquatic species.
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Appendix 2
Informed Consent Form to Participate in Questionnaire Survey
University of South Florida – School of Geosciences
Geography, Environmental Science and Policy Program
Assessing the Impacts of Ghana's Oil and Gas Industry on Ecosystem Services and
Smallholder Livelihoods
Protocol Version # 1
University of South Florida
School of Geosciences/ Geography and Environmental Science & Policy
Please read this form carefully and ask any questions you may have before
agreeing to take part in the survey
part in this study.

This study is interested in assessing the impacts of the oil and gas industry on ecosystem services
and smallholder livelihoods such as farming and fishing. It is part of a dissertation study for
Michael Acheampong who is a PhD candidate at the University of South Florida, Tampa Florida
United States. If you choose to take part in this study, we will ask you a few questions about the
impacts of oil and gas on your livelihood activity and your community’s well-being in general.
The total amount of time for you to take part in this study is approximately 30 minutes.
Your input through this survey will provide very useful information to fulfill the objectives of the
above-mentioned research. The questions which you are required to answer as part of this survey
are made up of include both open-ended and closed-ended questions. You are not required to
provide your name and any identifiable information and the every information you provide will be
kept in a locked cabinet and kept confidential.
I do not know of any risks from taking part in this research. If we learn of any I will let you know.
We do not expect you to individually benefit from taking part in this research and your
participation in this study is completely voluntary. You are not under any obligation to participate.
If you decide to take part now, you can change your mind at any time. You are free to stop taking
part in this study at any time for any reason without penalty. If you decide you do not want to stay
in the study, all data related to your participation will be destroyed.
In regards to confidentiality, you are not obliged to provide your name and any identifiable
information and the every information you provide will be kept in a locked cabinet and kept
confidential. In addition, your name will not appear in any report or publication of the research.
Your informed consent form will be safely stored in a locked facility and only the researchers will
have access to this information. There is no compensation for participating in this study.
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If you have questions about the research in general or about your role in the study, please feel free
to contact Michael Acheampong on telephone number +1-347-759-4392/ +233244770749 or
email at macheampong@mail.usf.edu. You can also forward any questions to study advisor Fenda
Akiwumi PhD at fakiwumi@usf.edu or phone: 813 974 6887. If you have any questions or
concerns about your rights as a research participant you may contact the University of South
Florida Institutional Review Board for the Protection of Human Research Subjects, 12901 Bruce
B. Downs Blvd, MDC35, Tampa, FL 33612-4799 - Tel: (813) 974-2880 - E-Mail: rscharc@usf.edu
……………………..

…………………………..

…......……………..

Name of Participant

Signature of Participant

Date

……………………..

…………………………...

……………………

Name of Investigator

Signature of Investigator

Date
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Appendix 3
Questionnaire Survey for Fisher Folks and Farmers
Assessing the Impacts of Ghana's Oil and Gas Industry on Ecosystem Services and
Smallholder Livelihoods

Economic/ Livelihood
1. What is your primary occupation? a. Farming b. Fishing c. Both equally
2. What other activities are you engaged in to supplement your income?
………………………………………………………………………………………………………
………………………………………………………………………………………………………
3. How many years have you been fishing and/or farming? Fishing……… Farming………..
4. What would you say of your living standards since 2009?
a. Unchanged b. Improved c. Significantly improved d. Worsened e. Significantly
worsened
5. What would you say of your living costs since 2009?
a. Unchanged b. Improved c. Significantly improved d. Worsened e. Significantly
worsened
6. Have you personally worked in any capacity directly related to the oil industry? a. Yes b. No
7. Do you have any relative working in the oil industry? a. Yes b. No
8. How are you related to this relative? Please state……………………………
9. If yes to 7, how close is this relative? a. Very close b. Close c. Distant d. Very distant
10. What is your total monthly household income?
………………………………………………………………………………………………………
……………………………………………………………………………………….

FISHERFOLKS
11a. How much of this total come from fishing? ....................................................................
12a. Describe how the following have changed since 2009.
Unchanged Increased Significantly
increased
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Decreased

Significantly
decreased

Total income
Income from fishing
13a. What is a typical good catch and what’s your current?............................................................
………………………………………………………………………………………………………
14a. How many boats do you own now?…………………………………………………………
15a. How many boats did you own before the oil industry? …………………………………….
16a. Has the oil industry stopped you from going into areas where you used to fish? a. Yes b. No
17a. If yes to question 16a, rank the significance of how this has affected your catch? a. Very
significant b. Significant c. Slightly significant d. Not significant
18a. Is there any system in place you know of that compensates fishermen for loss of fishing
zones? a. Yes b. No
19a. If any compensation, would you describe the compensation you received as adequate?
a. Yes b. No
20a. On a scale of one to five, select how each of the following reasons account for your
involvement in fishing? 1 having the lowest impact and 5 having the highest impact.
1- Very Low

2 - Low

3 - Moderate

4 - High

Primary source of
food for my family
Income

Recreation

Cultural legacy

FARMERS
11b. How much of this total income from farming? ................................................
12b. Describe how the following have changed since 2009.
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5 – Very High

Unchanged Increased

Significantly
increased

Decreased

Significantly
decreased

Total income
Income from farming
13b. What is the size of your farm?.........................................................................................
14b. Have you or any family member lost land directly or indirectly because of the oil industry?
a. Yes b. No
15b. If yes to question 13b, what size is the land you lost?
……………………………………………………………………………………………….
16b. If yes to question 13b, rank the significance of how loss of land has affected your yearly
produce? a. Very significant b. Significant c. Slightly significant d. No significance
17b. Did you receive compensation for the loss? a. Yes b. No
18b. Would you describe the compensation you received as adequate? a. Yes b. No
19b. Describe the length of your fallow under the following circumstances.
No Fallow

Less than
three
months

Between 3 –
6 months

Between 6 –
9 months

Between
9 months
– 1 year

Before oil
activities
Since oil
activities
20b. On a scale of one to five, select how each of the following reasons account for your
involvement in farming? 1 having the lowest impact and 5 having the highest impact.
1- Very Low

2 - Low

Primary source of
food for my family
Income
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3 - Moderate

4 - High

5 – Very High

Over 1
year

Recreation

Cultural legacy

21. Overall, how do you perceive the impact of oil drilling on your household livelihood
activity? a. Very negative b. Negative c. Neutral d. Positive e. Very positive
22. How would you describe the following?
Easy with
surplus

Most of
the times

Sometimes

Rarely

Your ability to meet your
household food needs
before the oil activities
Your ability to meet your
household food needs
now

23. Compare your household wealth to your neighbors under the following circumstances.
About the
same

Wealthier

Significantly
wealthier

Poorer

Significantly
Poorer

Before oil activities
Since 2009
24. What are other ways in which you see the oil industry affecting other livelihood activities
apart from yours? ........................................................................................................................

Sociocultural
25. Describe the amount of migration in this area since 2009.

279

1- Very Low

2 - Low

3 - Moderate

4 - High

5 – Very High

Migration into this area
Migration from this area

26. Have you or any of your family thought of migrating out of this community?
a. Yes b. No
27. If yes to question 26, which of the following reasons most accurately describe the reason for
which you intended to migrate?
a. Decreasing fish catch b. Loss of farmlands c. Better job opportunities d. Change in
environment e. Other, please specify……………………………………………..
28. If yes to question 26, for how long have you thought about migrating?
a. Before the oil industry b. After the oil industry activities began c. I have always had the
thought
29. To where do/did you intend to migrate? a. Kumasi b. Accra c. Sekondi-Takoradi d. Other
major city e. Another village
30. How would you describe safety in this community compared to period before the oil
industry?
a. Significantly increased b. Slightly increased c. Unchanged d. Slightly decreased e.
Significantly increased
31. How would you describe the frequency of land related disputes in this community compared
to period before oil industry activities?
a. Significantly increased b. Slightly increased c. Unchanged d. Slightly decreased e.
Significantly increased
32. State whether you agree or disagree with these statements
Strongly
agree

Agree

the oil industry has
played a significant role
in the disputes
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Neither
agree or
disagree

Disagree

Strongly
Disagree

the oil industry has
adversely affected
social activities
the oil industry has
adversely affected
cultural norms and
practices

33. Please list any social activities that have been affected, and how so?
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………..
34. Please list any cultural norms and practices that have been affected, and how so?
………………………………………………………………………………………………………
………………………………………………………………………………………………………
35. Have there been any clashes between members of your community and the oil companies?
a. Yes b. No
36. When you think of the oil industry, do you have any fears that there may be clashes between
members of your community and the oil companies? a. Yes b. No

Environmental
37. How will you describe your knowledge of the possible harmful impacts the oil and gas
industry has on the environment?
a. Extremely knowledgeable b. Very knowledgeable c. Moderately knowledgeable d.
Slightly knowledgeable e. No knowledge at all
38. Choose from below how concerned you are of the following kinds of pollution.
Extremely
concerned

Very
concerned

Air Pollution
Water Pollution
Noise Pollution
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Moderately
concerned

Slightly
concerned

Not at all

Soil Pollution

39. How much of the information regarding the possible impacts of oil and gas industry on the
environment do you get from the following sources? 1 for least, 5 for most
1 - Least

2 - Less

3 - Moderate

4 - Much

5 - Most

Television
Radio

Community meetings/
Grapevine
Government agencies

40. Do you think the government is doing a good job monitoring the oil industry for
environmental compliance?
a. Extremely effective b. Very effective c. Moderately effective d. Slightly effective e.
Not at all f. I do not know
41. State whether you agree or disagree with these statements
Strongly
agree

Agree

Neither
agree or
disagree

The government and
responsible agencies
have been proactive in
creating awareness
and educating the
community about
environmental impacts
of the oil activities
There are adequate
environmental
protection measures in
place by the

282

Disagree

Strong
Disagree

I don’t
know

government and
responsible agencies
Oil companies are
considerate in
protecting the
immediate
environment of their
operations

Background/ Information of Respondents
42. Name of place of residence?.................................
43. Which of the following best describes your place of residence?
a. Urban b. Peri-urban c. Rural
44. Age:…………………………..
45. Sex: a. Male

b. Female

46. Main occupation: ……………………………………………………………………..
47. Educational Level: a. None b. Primary school
c. Secondary/Vocational/Technical
school d. Training College
e. University
48. Marital Status: a. Married b. Single c. Divorced d. Separated e. Widowed
49. If married, how many spouses? ……………………………
50. Are you the main provider of your household? a. Yes b. No
51. How many dependents do you have in your household? ………………………….
52. Housing situation: a. Rent b. Owned c. Other (Please Specify)…………………

THANK YOU FOR YOUR TIME
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Appendix 4
Informed Consent Form for Interview with Chiefs and Family Heads
Assessing the Impacts of Ghana's Oil and Gas Industry on Ecosystem Services and
Smallholder Livelihoods
Protocol Version # 1
University of South Florida
School of Geosciences/ Geography and Environmental Science & Policy
Please read this form carefully and ask any questions you may have before
agreeing to take
part in this study.

How has the societal and cultural structure and functions been affected since the oil drilling
started?
This study is interested in assessing the impacts of the oil and gas industry on ecosystem services
and smallholder livelihoods such as farming and fishing, as well as sociocultural well-being of
residents. It is part of a dissertation study for Michael Acheampong who is a PhD candidate at the
University of South Florida, Tampa Florida United States. If you choose to take part in this study,
we will ask you a few questions about the sociocultural well-being of your community.
Specifically, for this session we are interested in learning the different ways in which the oil and
gas industry has affected certain social activities and cultural practices in your community. Having
a better understanding of these factors will enable policy makers to implement policies that will
lead to further protecting your community’s sociocultural well-being in the midst of this new
industrial development. You are being asked to participate in this interview because you have been
identified as a chief or prominent family head in this community, who has in-depth insight into
how this community functions and the culture of the people. The interview will be audio taped and
later transcribed for analysis.
I do not know of any risks from taking part in this research. If we learn of any I will let you know.
We do not expect you to individually benefit from taking part in this research and your
participation in this study is completely voluntary. You are not under any obligation to participate
and if you agree to participate in this research. If you decide to take part now, you can change your
mind at any time. You are free to stop taking part in this study at any time for any reason without
penalty. If you decide you do not want to stay in the study, all data related to your participation
will be destroyed.
In regards to confidentiality, you are not obliged to provide your name and any identifiable
information and the every information you provide will be kept in a locked cabinet and kept
confidential. In addition, your name will not appear in any report or publication of the research.
Your informed consent form will be safely stored in a locked facility and only the researchers will
have access to this information. There is no compensation for participating in this study. If you
have questions about the research in general or about your role in the study, please feel free to
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contact Michael Acheampong on telephone number +1-347-759-4392/ +233244770749 or email
at macheampong@mail.usf.edu. You can also forward any questions to study advisor Fenda
Akiwumi PhD at fakiwumi@usf.edu or phone: 813 974 6887. If you have any questions or
concerns about your rights as a research participant you may contact the University of South
Florida Institutional Review Board for the Protection of Human Research Subjects, 12901 Bruce
B. Downs Blvd, MDC35, Tampa, FL 33612-4799 - Tel: (813) 974-2880 - E-Mail: rscharc@usf.edu. The USF ID number for this study is Pro00029988.

……………………..

…………………………..

…......……………..

Name of Participant

Signature of Participant

Date

……………………..

…………………………...

……………………

Name of Investigator

Signature of Investigator

Date
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Appendix 5
Interview Guide for Chiefs/Family Heads
Assessing the Impacts of Ghana's Oil and Gas Industry on Ecosystem Services and
Smallholder Livelihoods
INTRODUCTION SCRIPT AND QUESTIONING ROUTE FOR CHIEFS/ FAMILY
HEADS
Good morning. My name is Michael Acheampong. I am a PhD candidate at the University of South
Florida. I am grateful for your acceptance to participate in this interview. This study involves
gathering information meant for assessing how the oil industry has affected your community in
terms of the sociocultural well-being of the people. Particularly, I hope the information that I gather
here will increase our understanding of how the social dynamics of the communities may have
been altered since the industry took off, as well as any cultural practices that may have been
adversely impacted. Our findings will be significant in informing policy makers to implement
policies that protect your community, as well as others.
Your responses are very important to us because you are an opinion leader in this community and
have an in-depth understanding of this community. There are several ways in which the oil industry
can affect a society, and I urge you to feel free to share with me some of the issues you have
witnessed personally or those that have been reported to you.
During the interview, if there is any question that you do not fully understand, please feel free to
ask for clarification. Also, you are free to decline to answer any question you are not comfortable
with. I will tape the entire session. All your views will be confidential and name will not be used
in the final report. The discussion will last approximately thirty (30) minutes.
Before we proceed, I would like you to go through the informed consent form supplied and sign
it. The informed consent form provides the overall information about the study. Before I begin
the interview, I would like to ask if there are any questions. Questions are addressed after which
the tape recorder turned on then the session begins.

Chiefs and Family Heads Questioning Route
Introductory questions
I1.How long have you been in this community?
I2. What is your occupation?
I3. For how long have you been a chief/ head of the family?
Socio-Cultural Questions
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S1. Reflect back and make a list of four of the most important factors you think have influenced
the socio-cultural well-being of the people in this community.
S2. What are some of specific social and cultural activities or practices observed or practiced in
this community and among members in the fishing community that have been impacted by oil
industry?
S3. How would you describe the safety level of this community currently compared to the period
prior to the oil industry?
S4. How would you describe the migration dynamics of this community?
S5. How would you describe the job situation for your youth in this community since oil
industry?
S6. How would you describe the frequency of conflicts between members of the community
since the oil industry?
S7. Would you say the oil industry currently play any role in conflicts between members of the
community?
S8. Are there any reported conflicts between the community and the oil companies?
S9. What are some of the benefits the oil industry has brought to this community?
Ending question
E10. Our interview today was meant to help us understand how the oil drilling activities have the
socio-cultural wellbeing of your community. Before we conclude the discussion I would like to
invite you to add anything we may have missed.

THANK YOU FOR YOUR TIME
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Appendix 6
Informed Consent Form for Farmers/ Fisher Folks Focus Groups
Assessing the Impacts of Ghana's Oil and Gas Industry on Ecosystem Services and
Smallholder Livelihoods
Protocol Version # 1
University of South Florida
School of Geosciences/ Geography and Environmental Science & Policy
Please read this form carefully and ask any questions you may have before
agreeing to take part in this group discussion.
part in this study.

Main Challenges that fisherfolks and/or farmers face with respect to the oil and gas industry.
In addition, how has the societal and cultural functions been affected since the oil drilling
started?
This study is interested in assessing the impacts of the oil and gas industry on ecosystem services
and smallholder livelihoods such as farming and fishing. It is part of a dissertation study for
Michael Acheampong who is a PhD candidate at the University of South Florida, Tampa Florida
United States. If you choose to take part in this study, we will ask you a few questions about the
impacts of oil and gas on your livelihood activity and your community’s well-being in general.
Specifically for this session we are interested in learning the major ways in which the oil and gas
industry affect your livelihood activities. Having a better understanding of these factors will enable
policy makers to implement policies that will lead to further protecting your livelihoods and the
environment against any adverse consequences that may be resulting from the oil and gas industry.
You are being asked to participate in this discussion because you have farming and/or fishing as
your main livelihood activity. If you choose to take part in this inquiry, we will ask you to engage
in a discussion in the form of a focus group of approximately 8 people. You will be required to
share your experiences regarding the issues you have personally encountered or witnessed in your
community as far as your livelihood activity is concerned, and the sociocultural wellbeing of your
community. The focus group will be audio taped and later transcribed for analysis.
I do not know of any risks from taking part in this research. If we learn of any I will let you know.
We do not expect you to individually benefit from taking part in this research and your
participation in this study is completely voluntary. You are not under any obligation to participate
and if you agree to participate in this research. If you decide to take part now, you can change your
mind at any time. You are free to stop taking part in this study at any time for any reason without
penalty. If you decide you do not want to stay in the study, all data related to your participation
will be destroyed.
In regards to confidentiality, you are not obliged to provide your name and any identifiable
information and the every information you provide will be kept in a locked cabinet and kept
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confidential. In addition, your name will not appear in any report or publication of the research.
Your informed consent form will be safely stored in a locked facility and only the researchers will
have access to this information. There is no compensation for participating in this study. If you
have questions about the research in general or about your role in the study, please feel free to
contact Michael Acheampong on telephone number +1-347-759-4392/ +233244770749 or email
at macheampong@mail.usf.edu. You can also forward any questions to study advisor Fenda
Akiwumi PhD at fakiwumi@usf.edu or phone: 813 974 6887. If you have any questions or
concerns about your rights as a research participant you may contact the University of South
Florida Institutional Review Board for the Protection of Human Research Subjects, 12901 Bruce
B. Downs Blvd, MDC35, Tampa, FL 33612-4799 - Tel: (813) 974-2880 - E-Mail: rscharc@usf.edu. The USF ID number for this study is Pro00029988.

……………………..

…………………………..

…......……………..

Name of Participant

Signature of Participant

Date

……………………..

…………………………...

……………………

Name of Investigator

Signature of Investigator

Date
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Appendix 7
Introduction Script and Questioning Route for Fisher Folks Focus Group Discussions
GUIDE FOR FISHER FOLKS FOCUS GROUP DISCUSSIONS
Assessing the Impacts of Ghana's Oil and Gas Industry on Ecosystem Services and
Smallholder Livelihoods

Good morning everybody and welcome to this session of our discussion. My name is Michael
Acheampong. I am a PhD candidate at the University of South Florida. I am grateful for your
acceptance to participate in this meeting. This study involves gathering information meant for
assessing how the oil industry has affected your community in terms of the sociocultural wellbeing of the people. Particularly, I hope that I gather here will increase our understanding of how
the survival of fisherfolks are impacted through the lens of the local people. Our findings will not
only hopefully contribute to policy making to protect your livelihoods, but also other livelihoods
around here and beyond this community.
Your experiences and views are very important to us because most of you have worked in this
environment for long periods before the oil activities began in the Western Region and afterwards.
There are several pathways through which oil activities can affect fishing activities, and I will
therefore urge you to freely share your experiences even if it differs from other group members.
In order to moderate this discussion in an orderly manner, I will request all the participants to
speak one at a time. I request that you select the name you would prefer to use during the entire
session of the present discussion and place it in front of you. During the discussion if you want to
agree or disagree or add an opinion to what a member is saying then do feel free to interject. I
request that for the entire session of the discussion refers to fellow group member with the name
they have selected and placed in front of them. I will tape the entire session, and request everyone
to respect each other’s privacy by not disclosing the content of issues addressed here with nonparticipants. All your views will be confidential and only your chosen names will be included in
the final report. The discussion will last approximately forty-five (45) minutes. I will be taking
notes while I will be listening, asking questions and ensuring that everybody get a chance to
participate.
Before we proceed I would like everybody to go through the informed consent form supplied and
sign it. The informed consent form provides the overall information about the study. Before I
begin the discussion I would like to ask if there are any questions. Questions are addressed after
which the tape recorder turned on then the session begins.
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Fisherfolks FGD Questioning Route
Opening question
We will start with everybody saying their selected names and the specific activity in which they
are engaged.
Introductory questions
I1.How long have you been engaged in fishing activities in this community?
I2. Were there any other viable alternative livelihood options available to you?
I3. Why did you choose to engage in the fishing industry?
Livelihood Impact Questions - What are opinions as to how the oil industry has affected the
fishing industry?
L4. What are some of the ways in which fishing has been affected since oil drilling began?
L5. How would you describe the size of fish catch on the average currently as compared to
before the oil industry?
L6. What factors would say affect the output of fishing activities that can be attributed to the oil
industry?
Socio-Cultural and Environmental Questions
S7. Reflect back and make a list of four of the most important factors you think have influenced
the socio-cultural well-being of the people in this community.
S8. What are some of specific social and cultural activities or practices observed or practiced in
this community and among members in the fishing community that have been impacted by oil
industry?
S9. Reflecting back, what are some of the ways in which you think things could have been done
differently to protect the fishing industry as far as oil activities are concerned?
S10. Are there any incidences of pollution you have witnessed with regards to the oil industry?
S11. Are you concerned that such incidences are likely to recur in the future?
Ending question
E12. Our discussion today was meant to help us understand how the oil drilling activities have
affected fishing activities and livelihoods, as well as the socio-cultural wellbeing of your
community. Before we conclude the discussion I would like to invite anyone who may want to add
anything we may have missed.

THANK YOU FOR YOUR TIME
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Appendix 8
Guide for Farmers Focus Group Discussions
Assessing the Impacts of Ghana's Oil and Gas Industry on Ecosystem Services and
Smallholder Livelihoods
INTRODUCTION SCRIPT AND QUESTIONING ROUTE FOR FARMERS FOCUS
GROUP DISCUSIONS
Good morning everybody and welcome to this session of our discussion. My name is Michael
Acheampong. I am a PhD candidate at the University of South Florida. I am grateful for your
acceptance to participate in this meeting. This study involves gathering information meant for
assessing how the oil industry has affected your community in terms of the sociocultural wellbeing of the people. Particularly, I hope that I gather here will increase our understanding of how
the survival of farmers are impacted through the lens of the local people. Our findings will not
only hopefully contribute to policy making to protect your livelihoods, but also other livelihoods
around here and beyond this community.
Your experiences and views are very important to us because most of you have worked in this
environment for long periods before the oil activities began in the Western Region and afterwards.
There are several pathways through which oil activities can affect fishing activities, and I will
therefore urge you to freely share your experiences even if it differs from other group members.
In order to moderate this discussion in an orderly manner, I will request all the participants to
speak one at a time. I request that you select the name you would prefer to use during the entire
session of the present discussion and place it in front of you. During the discussion if you want to
agree or disagree or add an opinion to what a member is saying then do feel free to interject. I
request that for the entire session of the discussion refers to fellow group member with the name
they have selected and placed in front of them. I will tape the entire session, and request everyone
to respect each other’s privacy by not disclosing the content of issues addressed here with nonparticipants. All your views will be confidential and only your chosen names will be included in
the final report. The discussion will last approximately forty-five (45) minutes. I will be taking
notes while I will be listening, asking questions and ensuring that everybody get a chance to
participate.
Before we proceed I would like everybody to go through the informed consent form supplied and
sign it. The informed consent form provides the overall information about the study. Before I
begin the discussion I would like to ask if there are any questions. Questions are addressed after
which the tape recorder turned on then the session begins.
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Fisherfolks FGD Questioning Route
Opening question
We will start with everybody saying their selected names and the specific activity in which they
are engaged.
Introductory questions
I1.How long have you been engaged in farming in this community?
I2. Were there any other viable alternative livelihood options available to you?
I3. Why did you choose to farm?
Livelihood Impact Questions - What are opinions as to how the oil industry has affected the
fishing industry?
L4. What are some of the ways in which farming has been affected since oil drilling began?
L5. How would you describe your productivity and earnings currently as compared to before the
oil industry?
L6. What factors would say affect the output of farming that can be attributed to the oil industry?
Socio-Cultural and Environmental Questions
S7. Reflect back and make a list of four of the most important factors you think have influenced
the socio-cultural well-being of the people in this community.
S8. What are some of specific social and cultural activities or practices observed or practiced in
this community and among members in the farming community that have been impacted by oil
industry?
S9. Reflecting back, what are some of the ways in which you think things could have been done
differently to protect the fishing industry as far as oil activities are concerned?
S10. Are there any incidences of pollution you have witnessed with regards to the oil industry?
S11. Are you concerned that such incidences are likely to recur in the future?
Ending question
E12. Our discussion today was meant to help us understand how the oil drilling activities have
affected fishing activities and livelihoods, as well as the socio-cultural wellbeing of your
community. Before we conclude the discussion I would like to invite anyone who may want to add
anything we may have missed.

THANK YOU FOR YOUR TIME
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Appendix 9
Detailed PAH Concentrations for Water and Sediment Samples
Water Samples
Total Congeners % Congeners
Sample 11
Sample 10
Sample 9
Sample 8
Sample 7
Sample 6
Sample 5
Sample 4
Sample 3
Sample 2
sample 1
PAH
0.00
5.59
0.53
0.46
0.48
0.53
0.54
0.45
0.51
0.60
0.47
0.46
0.56
ACENAPHTHYLENE
0.01
16.90
0.56
1.53
0.51
2.82
1.89
1.52
1.52
1.06
0.51
1.88
3.10
ACENAPHTHENE
0.01
28.79
0.69
2.14
1.63
3.93
3.03
2.29
1.38
2.73
2.34
2.63
6.01
FLUORENE
0.34
863.47
102.65
55.12
36.97
112.16
82.11
57.39
54.75
72.24
58.14
90.85
141.08
PHENANTHRENE
0.01
34.29
5.58
2.23
1.38
4.23
3.36
2.28
2.21
2.89
2.22
2.64
5.26
ANTHRACENE
0.44
1110.97
128.29
72.42
43.90
144.19
110.94
76.53
72.63
102.30
67.98
131.17
160.62
FLUORANTHENE
0.12
304.74
34.30
18.63
13.05
35.01
31.07
21.21
21.39
24.19
19.08
34.29
52.50
PYRENE
0.01
15.87
1.45
1.45
1.45
1.44
1.44
1.45
1.44
1.44
1.43
1.44
1.44
BENZO-A-ANTHRACENE
0.01
14.35
1.33
1.31
1.31
1.31
1.30
1.31
1.30
1.30
1.30
1.29
1.30
CHRYSENE
0.01
20.24
3.00
1.59
1.56
1.64
2.75
1.59
1.59
1.59
1.58
1.74
1.59
BENZO-B-FLUORANTHENE
0.01
21.12
2.95
1.79
1.79
1.81
1.81
1.82
1.82
1.80
1.79
1.93
1.81
BENZO-K-FLUORANTHENE
0.01
24.16
2.23
2.22
2.12
2.21
2.20
2.23
2.23
2.15
2.12
2.20
2.24
BENZO-A-PYRENE
0.01
26.58
2.75
2.38
2.37
2.43
2.37
2.37
2.37
2.38
2.37
2.40
2.37
INDENO-1,2,3-CD-PYRENE
0.01
32.37
2.94
2.94
2.94
2.95
2.95
2.96
2.94
2.94
2.94
2.94
2.94
DIBENZO-A,H-ANTHRACENE
0.01
18.37
1.67
1.67
1.66
1.67
1.67
1.66
1.67
1.67
1.67
1.68
1.68
BENZO-G,H,I-PERYLENE
2537.79
290.94
167.87
113.13
318.33
249.46
177.07
169.75
221.26
165.93
279.55
384.50
Sum PAHs
Phe/Ant
Flu/Pyr
Ant/(Ant + Phe)
Flu/(Flu + Pyr)
Fl/(Fl + Pyr)
BaA/(BaA + Chr
IcdP/(IcdP+BghiP)
3-rings
4-rings
5-rings
6-rings
3-rings (%)
4-rings (%)
5-rings (%)
6-rings (%)

26.81
3.06
0.04
0.75
0.10
0.53
0.59

34.38
3.83
0.03
0.79
0.07
0.53
0.59

26.22
3.56
0.04
0.78
0.11
0.52
0.59

25.02
4.23
0.04
0.81
0.10
0.53
0.59

24.73
3.39
0.04
0.77
0.06
0.53
0.59

25.15
3.61
0.04
0.78
0.10
0.53
0.59

24.47
3.57
0.04
0.78
0.09
0.53
0.59

26.49
4.12
0.04
0.80
0.10
0.52
0.59

26.73
3.36
0.04
0.77
0.11
0.53
0.59

24.72
3.89
0.04
0.80
0.10
0.53
0.59

18.38
3.74
0.05
0.79
0.02
0.52
0.62

156.01
215.86
5.65
6.99

98.47
168.20
5.87
7.03

63.68
89.79
5.49
6.98

79.52
129.22
5.54
6.99

60.36
96.76
5.64
6.98

63.93
100.50
5.64
6.99

90.93
144.76
6.76
7.00

123.67
181.96
5.66
7.05

40.96
59.71
5.48
6.97

61.49
93.80
5.60
6.98

110.02
165.36
8.19
7.36

0.41
0.56
0.01
0.02

0.35
0.60
0.02
0.03

0.38
0.54
0.03
0.04

0.36
0.58
0.03
0.03

0.36
0.57
0.03
0.04

0.36
0.57
0.03
0.04

0.36
0.58
0.03
0.03

0.39
0.57
0.02
0.02

0.36
0.53
0.05
0.06

0.37
0.56
0.03
0.04

0.38
0.57
0.03
0.03
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Sediment Samples
PAH
Sediment 1 Sediment 2 Sediment 3 Sediment 4 Sediment 5 Sediment 6 Sediment 7 Sediment 8 Sediment 9 Sediment 10 Sediment 11 Total Congeners % Congeners
ACENAPHTHYLENE
0.06
0.05
0.05
0.05
0.05
0.06
0.06
0.05
0.05
0.08
0.05
0.60
0.00
ACENAPHTHENE
0.06
0.11
0.10
0.09
0.10
0.12
0.09
0.17
0.14
0.17
0.10
1.24
0.01
FLUORENE
0.22
0.20
0.26
0.25
0.18
0.32
0.28
0.24
0.25
0.37
0.29
2.85
0.01
PHENANTHRENE
2.25
2.53
3.62
2.77
2.51
3.15
5.42
43.73
17.86
4.77
2.69
91.32
0.39
ANTHRACENE
0.19
0.23
0.35
0.34
0.27
0.45
0.32
0.41
0.58
0.55
0.50
4.19
0.02
FLUORANTHENE
2.62
2.84
4.18
2.88
2.78
3.43
9.02
54.94
18.07
5.08
2.27
108.09
0.47
PYRENE
0.02
0.13
0.14
0.18
0.18
0.20
0.14
0.48
0.31
0.24 <dl
2.03
0.01
BENZOAANTHRACENE
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.15
0.15
0.14
0.14
1.58
0.01
CHRYSENE
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.14
0.13
0.13
0.13
1.44
0.01
BENZO-B-FLUORANTHENE
0.17
0.17
0.18
0.19
0.19
0.20
0.18
0.71
1.54
0.20
0.20
3.94
0.02
BENZO-K-FLUORANTHENE
0.19
0.19
0.20
0.21
0.20
0.21
0.20
0.34
1.33
0.22
0.21
3.51
0.02
BENZO-A-PYRENE
0.22
0.22
0.22
0.64
0.23
0.23
0.23
0.62
0.40
0.24
0.24
3.49
0.02
INDENO-1,2,3-CD-PYRENE
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.25
0.25
0.24
0.24
2.63
0.01
DIBENZO-A,H-ANTHRACENE
0.29
0.29
0.31
0.30
0.29
0.29
0.30
0.32
0.32
0.30
0.29
3.31
0.01
BENZO-G,H,I-PERYLENE
0.15
0.16
0.17
0.17
0.17
0.17
0.17
0.19
0.18
0.17
0.17
1.84
0.01
Sum PAHs
6.96
7.59
10.28
8.57
7.66
9.33
16.93
102.71
41.55
12.89
7.51
231.98
Phe/Ant
Flu/Pyr
Ant/(Ant + Phe)
Flu/(Flu + Pyr)
Fl/(Fl + Pyr)
BaA/(BaA + Chr
IcdP/(IcdP+BghiP)

11.72
112.50
0.08
0.99
0.46
0.52
0.61

10.92
21.40
0.08
0.96
0.54
0.52
0.60

10.45
30.79
0.09
0.97
0.65
0.51
0.59

8.16
15.80
0.11
0.94
0.69
0.52
0.59

9.27
15.20
0.10
0.94
0.53
0.52
0.59

7.01
17.01
0.12
0.94
0.84
0.52
0.59

17.17
62.94
0.06
0.98
0.69
0.52
0.59

106.48
115.45
0.01
0.99
0.96
0.52
0.56

30.71
58.23
0.03
0.98
0.80
0.53
0.58

3-rings
4-rings
5-rings
6-rings

2.78
2.91
0.58
0.68

3.12
3.24
0.58
0.69

4.37
4.59
0.61
0.71

3.50
3.33
1.04
0.70

3.11
3.24
0.62
0.70

4.10
3.90
0.64
0.70

6.17
9.44
0.62
0.71

44.61
55.70
1.67
0.75

18.87
18.66
3.27
0.75

5.95
5.59
0.66
0.70

3.63
2.54
0.64
0.70

3-rings (%)
4-rings (%)
5-rings (%)
6-rings (%)

0.40
0.42
0.08
0.10

0.41
0.43
0.08
0.09

0.42
0.45
0.06
0.07

0.41
0.39
0.12
0.08

0.41
0.42
0.08
0.09

0.44
0.42
0.07
0.07

0.36
0.56
0.04
0.04

0.43
0.54
0.02
0.01

0.45
0.45
0.08
0.02

0.46
0.43
0.05
0.05

0.48
0.34
0.09
0.09
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8.65
21.18 N/A
0.10
0.95
0.98
0.52
0.59

5.42
0.16
1.00
0.58
0.52
0.59
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