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Abstract 
This study evaluated the effects of oil pollution on agricultural productivity among 
food crop farmers in Bayelsa State. It specifically examined the socioeconomic 
characteristics of the food crop farmers in the study area, identified the coping 
mechanisms adopted by the food crop farmers against oil pollution, determined 
productivity of resources used by farmers affected and unaffected by oil pollution in 
the study area, determined the effects of oil pollution on agricultural productivity 
among food crop farmers, determined the influence of food crop farmers, 
socioeconomic characteristics on their resource productivity in the study area, 
determined the net return of food crop farmers affected and unaffected by oil pollution 
in the study area, and identified the consequences of the oil pollution on the farm land 
in the study area. Data were collected with questionnaire from 96 randomly selected 
food crop farmers affected by oil pollution and 60 randomly selected food crop 
farmers unaffected by oil pollution. Data were analyzed using mean, frequency 
distribution, percentage and multiple regression analyses and z-statistics. Majority 
(72.9%) and 73.3% of food crop famers affected and unaffected by oil pollution were 
primarily engaged in farming. About 46% of the farmers affected by oilpollution 
practiced shifting cultivation, while 48.3% of the unaffected food crop farmers 
practiced continuous cropping. Farmers affected and unaffected by oil pollution had 
mean farm size of 1.54 hectares and 1.47 hectares respectively, and mean annual farm 
incomes of N169583.33 and N24633.33 respectively. Majority (85.5%) of the food 
crop farmers affected by oil pollution cushioned the effects by engaging in non-
farming activities. Food crop farmers affected by oil pollution had resource 
productivity indices of 23.61, 1.38, 5.28, 5.89, 3.69 and 7.01 for land, labour, planting 
materials, capital, fertilizer and agro chemical respectively while the unaffected 
farmers had resource productivity indices of 148.71, 2.96, 13.73, 17.19, 7.13 and 
22.88 for land, labour, planting material, capital, fertilizer and agrochemicals 
respectively. Farming experience level of education, membership of farmers’ 
cooperatives, and gender significantly influenced resourced productivity of farmers 
affected and unaffected by oil pollution. Household size significantly influenced 
resource productivity of farmers affected by oil pollution, while age significantly 
influenced resource productivity of farmers unaffected by oil pollution. Net returns 
earned by food crop farmers affected and unaffected by oil pollution were N91204 per 
hectare and N178553 per hectare respectively. There was a significant difference in 
the productivity of resources used by food crop farmers affected and unaffected by oil 
pollution which led to the rejection of hypothesis one. There was a significance 
difference in the net return of food crop farmers affected and unaffected by oil 
pollution leading to the rejection of hypothesis two. There is need to introduce 
measures that would help to correct the negative effect of oil pollution on farmland 
and restore their fertility.  
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study. 

Agriculture is one of the most important sectors of the Nigerian economy; this is 

because it contributes more than 30percent of the total annual GDP, it employs about 

70percent of the labour force, accounts for over 70percent of the non-oil exports and 

perhaps most importantly provided 80percent of the food needs of the country 

(Adegboye, 2004).In spite of its significant contribution to GDP of non-oil export, and 

the of employment for the majority of the population, agricultures has over the years 

suffered neglect by successive government in terms of budgetary allocation, provision 

for agricultural production, infrastructure, marketing facilities and agricultural credit 

(Idachaba, 2006). 

The consequences of the relative neglect of the agricultural sector is the decline in 

output, productivity, income and particularly the current food crises which has 

occasioned the expenditure of substantial  foreign exchange resource. From 2007 – 

2010 Nigeria spent N.98 trillion ($628billon) in food importations. In 2010 Nigeria 

spent N632bn on wheat, N35bn on rice, N217bn on sugar and N97bn on fish 

importations (Woodford, 2011). Food crop production in Nigeria is centered around 

crops such as yam, cassava, maize, millet, bean, rice, guinea corn and cash crops such 

as cocoa, oil palm, cotton, rubber, coffee, banana and groundnut. These main crops 

group occupy over 15percent of the cultivated land of west African state with over 80 

percent occupied by food crops (Akinyosoye, 1985). 
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The environment for agricultural production is one significant area of neglect since 

land is an important resource in agriculture, and it is the primary resource that 

supports the plant and livestock that man depends on for existence. The total physical 

supply of land in Nigeria is estimated at 98 million hectares (Titilolaet.al, 1996) out of 

which about 70 million hectares are cultivated (Olayide, et.al, 1972).This huge land 

resource potential for agricultural production is however threatened by degradation 

arising from physical hazards such as flooding and erosion. Another factor that has 

predisposed the agricultural land resource base to degradation and nutrient loss is Oil 

Pollution. Niger Delta region inhabitants of Nigeria were predominantly fisher men 

and farmers before the discovering of oil in 1956 and after the discovery the effects of 

Oil Pollution on agricultural productivity from oil related industries have become a 

cause of concern to stakeholders, government, Non-Governmental Organizations 

(NGOs), communities and individuals due to its negative effect on agricultural 

production.Chukwuezi (2006) stated that oil exploration in Nigeria has created a big 

challenge to sustainable development. The development of infrastructure for oil 

activities results in physical alteration of the soil and the environment as well as the 

degradation of natural resources especially land, marine and bio-resource given the 

grave implication of long term environmental problems. 

According to Chindah and Braide (2000), oil spill on crops causes damage to the plant 

community due to high retention time of oil occasioned by limited flow of crude oil. 

In the study of socio-economic impact of oil pollution, Worgu, (2000) stated that 

crude oil exploration has had adverse environmental effect on soil, forest and water 

bodies in host communities in the Niger Delta. Farmers migrate to other communities 
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in search of livelihood, and according to Stanley, (1990), 67.7percent of respondents 

interviewed on the socio –economic impact of oil pollution identified farmland 

degradation as a major problem.  

Transportation of crude or its products from the point of production to the place of 

processing has resulted in spillage with adverse consequencespipe bursts have also 

occurred during extraction stage and when these happen, the oil empties itself either in 

the soil or water while the volatile ones escape to the atmosphere. When crude oil 

spills on land, it affects the soil in adverse ways,and some crude oil toxic components 

can directly affect soil organisms and other soil properties. It also makes soil acidic by 

reducing the pH of the soil which affects the soil and its productivity in terms of the 

growth of plants. 

Since after the independence in 1960, Nigeria has experienced a lot of Oil Pollutions 

within the oil producing areas of the country due to oil exploration which hampers 

agricultural productivity. For example, between 1976 and 1996, Nigeria has recorded 

a total of 4835 oil spill incidences which resulted in a loss of 1,896,960 barrels of oil 

into the soil.Badajo and Nwilo (2005), andAkpomudije (2003), in their researches on 

management of oil spill dispersal along the Nigeria Coastal areas found that the 

environmental consequences of Oil Pollution leads to reduction in agricultural 

productivity, hence the need for the study to examine the effect of Oil Pollution on 

agricultural productivity among selected  food crops farmers in Bayelsa State, Nigeria 

need to be investigated. 
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1.2 Statement of the problem. 

In recent times, there has been global food crises according to World Food Program 

(WFP,2011). Many people simply have no means to buy food, keeping in view their 

low levels of incomes.The Food and Agriculture Organization (FAO) of the United 

Nations celebrated World Food Day 2011 with the theme “Food Prices: From Crisis to 

Stability” — highlighting the challenges facing the world due to price hikes, and this 

can be attributed tothe land use patterns practiced. Most agricultural lands are being 

used for non-agricultural purposes such as construction of bridges, road, railway, 

airport, pipelines laying, seaport, building, bank, offices, and shops/stalls. Land is also 

used for commercial, social, religious, industrial land recreational purposes which 

adversely affect agricultural productivity at large (Ezeogwu, 2006). 

Since after independence, Nigeria has experienced a lot of Oil Pollution within the oil 

producing areas of the country called the Niger Delta due to oil exploration and 

exploitations which hamper agricultural productivity. Between 2004 and 2005 Nigeria 

has recorded a total of 5216 oil spills incidents which resulted in a loss of 2,531,168 

barrels of oil to the environment (Emmanuel et.al, 2006). 

The effects Oil Pollution on the agricultural productivity has been neglected in the 

past, hence there is a paucity of documented and empirical evidence of the effects of 

Oil Pollution on agricultural productivity to provide the basis for awareness of the 

problem and consequently the search for intervention measures. Large hectares of 

agricultural land have been rendered unproductive; and this situation has made 
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farmers to abandon their farmland to seek alternative income sources outside 

agriculture. 

More so the leakage from the oil companies pipelines and the rain water droppings 

from gas flare pollution have caused great damages to the plant community due to 

high retention time of oil occasioned by limited flow. The oil which hampers proper 

soil aeration as oil film on the soil surface acts and affects the physiochemical 

properties of the soil such as temperature, soil structure, soil nutrient status and PH, 

has caused the oiled shoots of crops like pepper and tomatoes to wilt off and die due 

to blockage of stomata thereby inhibiting photosynthesis, transpiration and respiration. 

(Anoliefo and Vwioko, 1994).  

Oil contaminated soil lose its fertility for more than 20yrs and its texture and other 

physiochemical characteristics of the soil get affected, mite and other insects cannot 

survive in oil contaminated land leading to major imbalances in the food chain. Oil 

contamination also has adverse effect on seed germination, and farmers lose their 

crops and are not able to grow agricultural crops for several years which affects 

economy of the farmer(Ajoy-Kumaand Mandel,2009). 

However the abundant oil gas deposit which should have been a blessing, turns to 

have a negative impact on the environment due to unsustainable exploration practices 

without due consideration to the environment. These negative impacts do not affect 

the bio-physical environment alone but also affect the wellbeing of the people 

including their security (Chukwuezi,2006).  
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The Niger Delta region coversan area of about 70,000 square kilometers with about 6 

million inhabitants unevenly distributed around 800 communities 

(Okah,2006).Majority of the people in these areas are farmers and fishermen 

whoreside in rural communities; and make their living from fishing and farming 

activities. The proceeds derived thereof are usedto feed,shelter, cloth and educate their 

wards. But with the advent of oil and gas exploration and attendant oil pollution, their 

farm lands became contaminated with oil, the biological and eco-system are 

distributed by noise from drilling. All these have left little or nothing to sustain their 

life (Chukwuezi,2006).It is therefore imperative to undertake the study“effect of Oil 

Pollution on agricultural productivity among food crop farmers” was designed.  

1.3 Objectives of the Study. 

The broad objective of this study was to evaluate the effects of Oil Pollution on 

agricultural productivity among food crop farmers in Bayelsa State. The specific 

objectives were to: 

(i) examine the socio-economic characteristics of the food crop farmers in the 

study area, 

(ii) determine productivity of resources used by farmers affected and unaffected by 

Oil Pollution in the study area, 

(iii) determine the effects of Oil Pollution on agricultural productivity among 

food crop farmers, 

(iv) determine the influence of food crop farmers’ socio-economic 

characteristics on their resource productivity in the study area, 
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(v) determine the net returns of food crop farmers affected and unaffected by Oil 

Pollution in the study area, and, 

(vi) identify the perceived effect of the Oil Pollution on the farmland  in the 

study area, 

(vii) identify the coping mechanisms adopted by the food crop farmers 

against Oil Pollution, 

 

1.4. Hypotheses of the study: 

The following hypotheses were tested. 

1. There is no significant difference in the productivity ofresources used by food 

crop farmers affected and unaffected by Oil Pollution in the study area. 

2. There is no significant difference in the net return of food crop 

Farmersaffected and unaffected by Oil Pollution in the study area. 

3. Agricultural productivity of food crop farmers is positively and 

significantlyrelated to their level of education, farm size, membership of 

farmers’ cooperatives,farming experience and extension contact; and 

negatively and significantly related toage, household size, and gender 

1.5  Significance of the Study 

The study will provide insight into the consequences of Oil Pollution on farmland in 

Bayelsa State. Although there have been similar studies done by Atubi and Onokala 

(2005), on the socio-economic effects of Oil Pollution on agriculture in the Niger 

Delta; Chindah and Braide (2000) on impact of the oil spills on the ecology and 

economy of the Niger Delta.None of these studies was done in Bayelsa State, and 



  

8 
 

none of them addressed the effects of Oil Pollution on agricultural productivity among 

food crop farmers in Bayelsa State. So this study will help to determine the effects of 

Oil Pollution on agricultural productivity among the food crop farmers in Bayelsa 

State. 

Considering the growthin the Nigeria population, there is the need to provide the 

increasing population of the country with foodand good working environment, to 

ensure high agricultural productivity in Nigeria. This study will provide documented 

and empirical evidence that will act as a basis for intervention measures,policies, 

regulations on oil spills and gas flares pollution that will enhanceagricultural 

productivity.Also, the finding of this study will serve as an economic policy tool to the 

government and the oil companies in the area that will alleviate the problems of food 

crop farmers created by Oil Pollution. The studywill also identify and indicate 

possibilities and area of future or further research on this subject that will improve 

agricultural productivity and put farmers in a better financial position as to meet with 

life challenges. 

The findings of this study will help to guide food crop farmers, government 

researchers, agricultural agencies, oil companies and investors in areas of adjustments 

policy interactions and investment as the case may be, thereby boosting agricultural 

productivity and alleviating poverty among food crop farmers and meal farm 

households and also creating employment for the restive youths of Bayelsa State. 
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CHAPTER TWO 

LITERATURE REVIEW 

This chapter reviewed related literatures on oil pollution and agricultural productivity. 

The review covered four broad areas of conceptual literature, theoretical literature, 

empirical literature and analytical framework. 

2.1     Conceptual Literature. 

2.1.1 The concept of pollution. 

The word pollution has various meanings. However, under Nigeria law section 41 of 

the Federal Environmental Protection Agency Act cap F10 Law of the Federal 2002 

defines ‘pollution’ to mean‘’Man-made or man aided alterations of chemical, physical 

or biological quality of the environment to the extent that is detrimental to that 

environment beyond acceptable limits’’. 

In the specific case of oil pollution, it could be said that oil pollution occurs when the 

above happens as a result of, or in the course of the extraction, storage or 

transportation of petroleum oil .it can be seen as the release of contaminations or 

pollutants associated with the extraction of crude oil into environment. 
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2.1.2 Types of oil pollution. 

In Bayelsa State, two main types of pollution have been identified. These are oil 

pollution and gas pollution. 

 

2.1.3 The concept oil pollution.  

Oil Pollution can be defined as an accidental or deliberate action done to discharge oil 

from its pipe which reaches bodies of soil and water thereby contaminating them. This 

can be controlled through chemical, combustion, mechanical means and/or adsorption. 

Spills from the tanks and pipelines can also occur away from water bodies or soil 

getting into sewer systems and threatening underground water sources, 

(Wikipedia,2011).When oil of any type is released into the natural environment, the 

result is termed an oil spill. Most people think of marine oil spills when they visualize 

an oil spill, but the escape of oil into the natural environment is a problem on land as 

well. Oil spills are an unfortunate byproduct of the human way of life. A number of 

things cause oil spills, ranging from carelessness to deliberate dumping. 

Sampson (2005) reported that between 1999 and 2004, Shell Petroleum Development 

Company (SPDC) alone recorded 2012 oil spill sites in Niger-Delta region which 

Bayelsa is among the states in the Niger Delta. 

The major causes of the spill incidences include Pipelines and flow lines 

leakage/blowouts, blowouts from well-heads due to poor maintenance and damage 

and spills from flow stations. 
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Furthermore, oil spills involve the release of dangerous hydrocarbons such as benzene 

and Polynuclear Aromatic Hydrocarbons into the soil and water sources. These 

spillages affect vast stretches of land and waterways thus polluting not only crops but 

also marine life and the sources of water for domestic uses. Mangrove forests are 

particularly vulnerable to oil spills because the soils soak up the oil like sponges and 

re-release it every rainy season. 

In other cases, the oil prevents the lenticels of the mangrove to absorb oxygen leading 

to oxygen starvation. The mangrove withers and dies in large numbers due to spill. 

As the spill occurs, it spreads onto farmlands and water bodies. The toxic crude seeps 

into the grounds and is taken up by the roots of plants. Recent studies have shown that 

oil spills lower soil fertility and cause poor growth of plants Sampson, (2005) 

2.1.4. The concept of gas pollution.  

Flaring or burning of gas is the dispose of natural gas liberated during oil production 

and processing where there is often no infrastructure to make use of the gas. Gas 

flaring contributes to climate change, which has serious implications for both Nigeria 

and the rest of the world.  

GGFR, 2002;Iyayi (2004) stated that Nigeria is one of the highest emitters of 

greenhouse gases in Africa and among the highest CO2 emitters in the world. The 

burning of fossil fuel, mainly coal, oil and gas, has led to the worming up of the 

environment through the emissions of carbon dioxide (CO2) as the main greenhouse 

gas (Ellen and Barry, 2005).  
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Atmospheric contaminants from gas flaring include oxides of Nitrogen, Carbon and 

Sulphur(NO2, CO2, CO, SO2), particulate matter, hydrocarbons and ash, 

photochemical oxidants, and hydrogen sulphide (H2S) (Kindzierski, 2000).  According 

to Imevbore and Adeyemi(1981) .The flares also contribute to acid rain, which, apart 

from corroding corrugated aluminum roofs, acidify the soil, and cause soil fertility 

loss and damageto crops.Their reports also showed that in cassava, there is a decrease 

in length, weight, starch, protein, and ascorbic acid (Vit.C) content, while okra plants 

and palm trees around the flares do not flower, and therefore, do not fruit. 

2.1.5Agricultural Productivity. 

Oxford advance learners Dictionary (2001) defined productivity as the rate at which a 

worker, company or country produces goods and the amount produced compared with 

how much time, work and money is needed to produce them. It means that agricultural 

productivity simply refers to the relationship between the quantity of agricultural 

goods and the service s produced and factors used to produce them. Agricultural 

productivity can be expressed in another way as output per unit of land, capital, time 

and other inputs (Akpan, 2004).Productivity measures the relationship between the 

input and output of a given enterprise. 

However, high productivity is the primary aim of farming and all other agricultural 

businesses. It is noteworthy here that agricultural productivity is not solely the 

measurement of the producer’s market values rather the agriculturist should focus on 

maximum efficiency. 
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Efficiency is measured as the ratio of output to input (Olukosiet.al.,2005). The 

presence of these Oil Pollution and gas flare has different ways of affecting or 

reducing the productivity strength of agricultural resources. When this happens, there 

is decrease in the output/input ratio (efficiency) and this means low productivity. The 

productivity efficiency with respect to a particular crop is expressed as the ration 

between actual yield of crop on the farm and the average yield of the same crop in the 

locality. According to Subba et.al (2004). This relationship is expressed in 

proportionate terms as 

Productivity =Actual crop yield on the farm x  100 

Average yield in the locality  

2.1.6. Concept of costs and returns 

In everyday usage, farm costs comprise expenditure in money and imputed terms, 

which a farm operator incurs in the 0peration of his business. (Odii, 1998) 

Returns: Returns refers to the effects of increase output on average cost when all 

input are increase in the same proportion or a measure of the change in output 

resulting from a proportionate change in all inputs. (Odil, 1998) 

Cost function can be stated mathematically as a relationship between cost of 

production and the various determinants of cost  

C =F(Q, T, Pf, K) 

 Where, 

C = Total cost 

Q = Quantity produced ie output 

T = technology 
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Pf = factor price 

K =capital. 

 

 

 

2.2 Empirical Literature. 

2.2.1Socio – Economic characteristics of farmers. 

Odjuvwuederhie (2005), in his result indicated that 80% of the farmers had ages 

ranging between 45 and 75 years, with an average age of 52 years, with such an aged 

agricultural work force, agricultural productivity is bound to be low, rural –urban 

migration of able bodied young men and women,as well a land resource degradation 

occasioned by incessant oil spill in the area are implicated for the relative old age of 

the farmers. Also the relative large household size with a men size of 11 people per 

household, about 40% of the household have a family size that range between13-20 

persons, thus supporting the preponderance of lager family size among the poor in 

rural area of Nigeria. Though a very large family size may constitute a social burden 

and larger families use their labour input to an advantage in farming and forest 

products exploitation, in fact the intensity of agricultural production has been found to 

have a direct relation to household size(Adhikarib, 2002) 

Idumah (2006), in his result the average age in years for the farmer is 43.26, the 

highest percentage of farmers 71.9% is within the age bracket of 31-50 years. This 

shows that most farmers are still young on the gender aspect; male farmers are more 

than female farmers.The percentage of female farmers is 30.7%. This indicates that 
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women involvements in farming in the study area are low. The average family size is 

5, and this large family size implies availability of labour to the farmers. Theliteracy 

level of most farmers is relatively low moderate with about 23% having no formal 

education while 18.1% have primary education, over 53% of the farmers have post 

primary education, the marital status of farmers shows that 13.7% of the farmers are 

single while 80%are married. 

Idumah (2006), in his result showed that 31% of the respondents were between the 

ages brackets of 30-49 years, while 10% were below the age of 30 years. This 

indicates that a handful of the people engaged in farming were in their middle age 

would have enough energy and relevant knowledge and experience in farming. 

Majority (52.50%) of the respondents were males, while 47.5% were females. The 

implication was that though males were more into farming, females were measuring 

up with them in the study area. 

Most (53.3%) of the respondents had no formal education. This may be attributed to 

poverty. The analysis further revealed that 24.2% of them had primary education; 

29.2% had one form or the other of secondary education; while 7.5% had tertiary 

education. 

Majority (46.7%) of the respondents had family size of 6-10 members. This was due 

to lack of awareness of family planning and the quest for more farm lands. 

2.2.2. Effects of Oil Pollution on the Environment: 
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All over the world, environmental pollution is an issue of great concern because of 

what the environment is to thehuman survival and indeed, the survival of the earth 

itself. 

The most pronounced or visible devastation of the fragile Niger Delta ecosystem 

occurs in the process of transportationof crude oil. According to Ifeadiet.al. (1985), 

Nigeria is considered to be among the worst oil spill nations of the world. Between 

1970 and 1982, a total of 1,581 spillages were reported in Nigeria witha total loss of 

1.67m barrels of oil. Between 1982 and 1992, of the total Oil Pollutions recorded by 

the ShellPetroleum all over the world, 40% came from Nigeria despite the fact that 

Shell’s oil output in Nigeria was put at only about 14% of the worldwide product 

output (Gilbert, 1999). Between 1976 and 1996, a total of 4,835spillages were 

recorded in Nigeria with an average of 440 per annum. 

The issue of Oil Pollution is a common phenomenon in the Niger Delta region more 

than any other part of Nigeria. 

According to Mandal (2009), 98% of the transportation of crude oil in Nigeria, take 

place within the Niger Delta,because of the numerous oil fields, flow stations and 

terminals through which crude oil flows. About 25% of thetotal oil spilled in the Niger 

Delta between 1976 and 1990, was in the swamps; 69% offshore while 6% 

wasrecorded on relatively dry land (NDES, 1997). Similarly, Mandal (2009) observed 

that the three largest spills inNigeria have been: the Forcados terminal incidence of 

1979 in which about 570,000 barrels were spilled; the ApoiNorth, 20 spill of 1980 in 
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which 280,000 barrels were spilled; and the Idoho spill of 1998 in which about 

40,000barrels were spilled. 

The Ministry of Petroleum Resources in Nigeria revealed that between 1976 and 

1990, there were 2,676 recordedSpills. It attributed 3.8percent of the spill to 

equipment malfunction, 21percent to corrosion of equipment and 18 Percent to 

sabotage. Gilbert (1999) however stressed that sabotage of oil installations, which 

accounts for asignificant number of spill incidence in the Niger Delta, are informed by 

protests, which is an expression ofconflict between the host communities and the oil 

companies. Furthermore, one of the greatest sources of environmental degradation 

common with the oil and gas industry in Nigeria is “gas flaring”. Studies according 

toDokpesi(2004) have shown that Nigeria flares more gas than any other petroleum 

producing country. TheWorld Bank (1995) observed that in 1991 whereas less than 

5% of the world’s product was flared, that for Nigeriawas 76%. Nigeria’s percentage 

was more than 15times the world’s and more than 4times the OPEC average. 

According to Nwafor (2006), the sources of Oil Pollution and gas flaring in the area, 

comprise: spills, discharges and explosions both accidental and operational as well as 

sabotage inspired by disgruntled and unhappy rural host communities along the dense 

network of oil and gas pipe-lines which crisscross the Niger Delta and the nation-wide 

links to inland refined petroleum depots (Ezeanozie,1991); pollution from oil tanker 

traffic and ballast discharge due to oil tanker transport and operations which generate 

accidental spills and ship-based wastes, inadequate port facilities at the nation’s four 

tanker ports and the major shipping harbor at Port-Harcourt, all within the Niger 

Delta; lack of preparedness for oil spill contingencies despite the risk of major tanker 
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accidents and operational spillsoffshore; persistent damage in areas exposed to large 

and repeated spills like the already industrialized areas surrounding theoil terminals, 

refineries and gas glaring point; 

Accidental spills of refined petroleum products including lubricating oil in the course 

of transportation, storage, marketing and utilization of petroleum products (Nwankwo 

and Ikechukwu, 1981; Nwankwo and Ifeadi, 1988); chronic operational and accidental 

oil spills and leaks from oil and gas operations in the face of the poor state orlack of 

preparedness in prevention and damage control when accidents such as fire outbreaks 

and spillages occur; cutting of seismic lines and accompanying detonation of 

explosives at the exploration stage and waste from drillcuttings and drill mud at the 

drilling stage. 

A study by Nwafor (2006), showed that an emergent trend of carcinogenic diseases in 

the Niger Delta is traceable to the exposure of these people to the radioactive elements 

of gas flaring. The people of the area,Nwafor (2006) observed are beginning to 

develop symptoms of bronchial and respiratory diseases which are effectsof long 

exposure to gas flaring. 

Fagade (1990) argued that the various spillages no matter how minor create 

undesirable change in the physical, chemical and biological characteristics of the air, 

water and land. Spilled oil for him has degradative impacts on flora and fauna of the 

ecosystem. 

2.2.3.Effects of oil pollution on agricultural production. 
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Agriculture provided adequate food for the Nigerian populace both in quantity and 

quality during the era before independence in 1960. Helleiner,(1996) showed that in 

Nigeria, between 1950 and 1960, food production was at subsistence but self-

sufficient level. The economy was experiencing rapid growth of 4.5% between 1958 

and 1963, the driving force being a booming trade in agricultural commodities export, 

growing annually at 5.5%. The first decade of Nigerian independence (1960-1970) 

openedthe way to food shortages as a result of declining agricultural production and 

increasing population growth rate. 

According to Chindah and Braide (2000) oil spill on crops causes great damage to the 

plant community due to high retention time of oil occasioned by limited flow. The oil 

hamper proper soil aeration as oil film on the soil surface acts as a physical barrier 

between air and the soil. In fact oil pollution affects the physicochemical properties of 

the soil such as temperature,structure, nutrient status and PH. For example, the oiled 

leaves of pepper and tomatoes may wilt and die off due to blockage of stomata 

thereby inhibiting photosynthesis, transpiration andrespiration (Anoliefo and Vwioko, 

1994). 

Etuonovbe (2009) stated that gaseous pollutants such, as sulphur dioxide enter the 

plant via the stomata in the course of their(plants) normal respiration leading to the 

destruction of the photosynthetic activity of the plant. Damage to plants ranges from 

collapse of the leaf tissues, bleaching or colour changes, and reduction in growth rate 

to the complete death of the plant. Other gaseous pollutantsresponsible for these 

damages include chlorine, hydrogen chloride, ammonia and mercury. 
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All these gaseous pollutants that attack vegetations are known as photoxicants. 

Furthermore,Gas flaring has been reported by many researchers to be a major cause of 

low agricultural productivity, fishing and hunting in the Niger Delta, thereby 

impoverishing the inhabitants (Alakpadia, 2000; Daudu, 2001; Aregbeyen and 

Adeoye, 2001; Odjugo, 2007). 

Odiugo (2007), stated in research on the impact of Oil Pollution on agricultural 

production as follows: the farmers agreed that the oilspill has seriously affected their 

crop yield as shown in data. The data showed that the farmers agreed that theoil spill 

has reduced the crop yield. Thatthe Oil Pollution has compacted the soil structure 

thereby reducing the crop yield. The farmersalso agreed that the oil spill causes water 

logging and flooding of the soil thereby resulting inpoor germination of seeds. 

Constant vandalization of oil pipe lines causes destruction offertile land leading to low 

agricultural output, stunted growth of crops and subsequent reduction of yield is 

caused by thermal pollution by Oil Pollution; fauna and vegetation aredestroyed 

through bunkering and vandalization causes destruction of microorganisms, thatthe 

spread of crude oil on the soil surface causes oxygen depletion in soil and river water 

andthat spillage of oil contaminates the water and make it unfit for drinking. These 

findings arein support with a related study carried out by (Nkata, 2000) in his paper 

“Environmentaldegradation and Farm Management Practices of Farmers in Niger 

Delta”.The spread of crude oil on the soil surface as a result of Oil Pollution compact 

the soil structure thereby reducing the crop yield. 
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Oil Pollution causes water logging and flooding of the area thereby causing 

germination failure. Desert encroachment as a result of constant Oil Pollution leads to 

unavailability of land for agriculture agricultural output, constant damage of the oil 

pipe lines causes destruction of fertile land which leads to low,stunted growth of crop 

and subsequent reduction of yield is caused pollution as a result of spillage, and 

dumping of chemical waste by oil company worker could lead to contamination of 

agricultural lands thereby reducing the quantity of crops produced. 

2.2.4 Farmers coping mechanism against Oil Pollution. 

Olaniyiet.al., (2008) in their report indicates that majority (80.8%) of the respondents 

cope with the effect of Oil Pollution and gas pollution by depending on their husbands 

for survival, followed by acquiring new unaffected land for cultivation and purchasing 

food crops items from the unaffected neighboring communities (70.0%),respectively. 

Also more than half (57.5%) of them cope with effect of Oil Pollution and gas 

pollution by migrating to other towns, while (40.0%) of the women seek for aid from 

the government and others (35.5%) of the respondent engaged themselves in non-

farming activities to ensure household food security and survival. The implications on 

their living such as dependency on husband for sustenance and migration to other 

towns. 
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CHAPTER THREE 

METHODOLOGY 

3.1       Study Area 

The study was conducted in Bayelsa state, Nigeria. Bayelsa State is located in south - 

eastern part of Nigeria, with an area of about 21,110 square kilometers and a 

population of 1.700,000 people (NPC, 2006). Bayelsa state is made up of 8 Local 

Government Areas (LGAs) namely; Kolokuma, Opokuma, Brass, Nembe, Sagbama, 

Ekeremor, Ogbia, Yenagoa, Ijaw north and Ijaw South.Bayelsa is a multi-ethnic state 

comprised of many ethnic groups such as Kolokunu, EkpetiaIgbriran, Atissa, Biseni, 

Nember, Ogbia and Ogbein, each having its own dialect. The state is geographically 

located between Latitude 04o 15’ North and 05o 23’ North and Longitudes 050 22’ 

East and 06 o 45’ East. It shares boundaries with Delta State on the North, Rivers State 

on the East and the Atlantic Ocean on the West and South. 

Bayelsa State is a picturesque tropical rain forest, and more than three quarters of its 

area is covered by water, with a moderately low land stretching from Ekeremor to 
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Nembe. The area lies almost entirely below sea level with a maze of meandering 

creeks and mangrove swamps. The network of several creeks and rivers in the South 

flow into the Atlantic Ocean via the major rivers such as San Bartholomew, Brass, 

Nun, Ramos, Santa Barbara, St. Nicholas, Sangana, Fishtown, Ikebiri Creek, 

Middleton, Digatoro Creek, Pennington and Dobo. The vegetation is characterized by 

the mangrove forest. It has a thick forest with arable lands for cultivation of various 

food and cash crops. The State is endowed with rich and diversified marine life and an 

abundant forestry. Some of the agricultural resources include Food Crops, Timber 

Trees and Non-timber Forest Products .The food crops include ; Rice, Bananas, 

Plantain, Yam, Cassava, Cocoyam, Sweet Potatoes, and Maize.  

The timber trees include Iroko, Lagos Mahogany, Iron Wood, African Walnut, Opepe, 

Black Afara, White Afara, Ogea, Sangha, Abura, Silk Cotton Tree, Red Mangrove, 

Teak, Melina Tree, and Neem, while the non-timber products include; Oil 

palm,rubber, ginger, Bread Fruit, Ube (Pear), Udara, Kola Nut, Bitter Kola, Tawain, 

Arigogo, Groundnut (Apapa), Raffia Palm, White Mangrove, Dogonyaro, Enge, 

Aziza, Alligator Pepper (Fesari), Piassava, The Cane Plant, and Indian Bamboo. 

Based on the abundant resources, the State Ministry of Agriculture and Natural 

Resources has embarked on a programme of forest preservation. Consequently, certain 

areas in the State have been proposed for preservation.  These are Taylor Creek 

(21.91sq km), Ikebiri Creek Forest (191.71 sq km), Nun River Forest (97.15 sq km) 

and Apoi Creek Forest (64.77 sq km).Most of the agricultural land in the state have 

the problem of Oil Pollution and gas flares pollution that affect agricultural 

productivity. Cassava, maize, cocoyam and plantain are the major food crops engaged 
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in by farmers in the area while many others engage in fishery, timber trees and non-

timber forest products. This study is based on selected food crops like of cassava, 

maize and cocoyam. 

3.2 Sample Selection 

The study was conducted in Bayelsa State. There are three agricultural zones in the 

state, based on the classification of the state Agricultural Development Programme 

(ADP). The zones are Brass, Yenegoa and Sagbama. The simple random technique is 

the main sampling technique that was used, and the categories of farmers sampled are 

food crop farmers that cultivate cassava, maize and cocoyam. Two local Governments 

areas were randomly selected in each of the three agricultural zones of Bayelsa State. 

Brass zone was represented by Nembe and Ogbia Local Government Areas; Sagbama 

and Ekeremor Local Government Areas representedSagbama zone; while Yenagoa, 

Kolokuma/OpokumarepresentedYenegoa zone. In each Local Government Area, two 

communities were randomly selected and from each community two villages were 

randomly selected making a total of 12 villages. The lists of food crops farmers 

affected by Oil Pollution and those not affected were compiled with the assistance of 

the extension agents(Shell Petroleum Extension Project) and officials of food crops 

farmers association in the selected villages, and this formed the sampling frames of 

148 food crop farmers affected and 103 food crop farmers not affected by oil 

pollution. From this sampling frame, eight food crop farmers affected by Oil Pollution 

and five food crop farmers not affected by Oil Pollution were proportionately and 

randomly selected from each village making a sample size of 96 food crop farmers 
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affected by Oil Pollution and 60 food crop farmers not affected by Oil Pollution for 

the study. 

 3.3     Data Collection. 

Data collection was through primary sources .The primary sources were through the 

use of questionnaire and personal observation of the researcher and research 

assistants. The questionnaire was administered to the food crop farmers by the 

researcher and the research assistants that were recruited among the extension agents 

and secondary school Agricultural Teachers in the sampled villages. 

Data were collected on variables such as age, farm size, farming experience, level of 

education, household size, extension contact, membership of farmers’ cooperative, 

gender, resource inputs and prices, output and prices, gas and Oil Pollution, coping 

strategies against Oil Pollution, and consequences of Oil Pollution on the farmland in 

the study area. 

3.4.     Data Analyses 

Descriptive statistics such as mean, percentages and frequency distribution were used 

to achieve objectives i, vi and vii. Agricultural productivity model was used to achieve 

objective (ii). 

Agricultural productivity in this study is measured by the index of the ratio of the total 

value of farm output (measured in naira) to the total value of input (measured in naira) 

used in farm production. This approach is consistent with Olayide and Heady 

(1982).The model is stated as follows: 
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Q     =  yp 

  Xr ………………………………………(3.1) 

Where;  

Q  = Agricultural productivity 

yp  = Total value of output 

Xr = Total value of input 

Objective (iii) was achieved using Ordinary Least Squares (OLS) bivariate regression 

model which is implicitly specified as follows;  

Y = f(x, e)                                        ……………………………..…(3.2) 

Where, 

Y = (q/x)  Agricultural productivity of selected food crops (measured as the index  of 

the ratio of output (N) to the value of inputs (N) 

X = Proportion of farm land affected by oil pollution (Ha). 

 

Objective (iv) was achieved using the Ordinary Least Squares (OLS) Multiple 

Regression Model. The model is implicitly specified as follows. 

Y = f(X1, X2, X3, X4, X5, X6 X7, X8, e) ………………………………..(3.3) 

Where, 

Y = Agricultural productivity (Ratio of total value of output to Total value of input 

(Naira)) 

X1 = Age (Years) 

X2 =Farm size (Hectare) 

X3 =Farming experience (Years) 
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X4 = Level of education (Years). 

X5 = Household size (Number of persons). 

X6 =Extension contact (Number of visits per annum). 

X7 = Membership of farmers’ cooperative (Dummy variable, member =1,non member =0). 

X8 = Gender (Dummy variable, Male =1, female =0). 

e,= Error term. 

It is expected apriorithat the coefficients of X2, X3, X4, X5, X6, X7>0; 

X1,X5, X8< 0. 

Four functional forms of the models  (3.2 and 3.3) Linear, Semi-log, Double log and 

Exponential were fitted to the data to determine the lead equation, on the basis of 

having the highest value of the Coefficient of Multiple Determination , highest 

number of significant variables and conformity to a priori expectation. 

 

Objective (v) was achieved using the net return model. The model is mathematically 

stated as follows; 

NR = TR – TC                            ……………………………………..eq. (3.4) 

NR = ∑PyQj- ∑PxiQxi  ∑PLQL………………………………………eq. (3.5)  

TC = TVC + TFC      ………………………………………………..eq. (3.6) 

Where, 

NR = Net Return. 

TR = Total Revenue 

TC = Total Cost 

TVC = Total Variable Cost. 
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TFC = Total Fixed Cost. 

Py = per unit Price of Output 

Qj = Quantity of Output 

Pxi = Per Unit Price of Input 

Qxi = Quantity of Input 

Pl = Per Unit-Price of Fixed Input depreciated 

Ql = Quantity of fixed inputs depreciated 

 

Test of Hypotheses 

Hypothesis 1 was tested using Z-Statistic. The Z – Statistic Model   is stated as 

follows; 

    X1-  X2 
 Z  =  n1S2

1  +n2 S2
2      ………………………eq. (3.7) 

   n1 n2 
 

Where; 

Z  = Value for establishing the significance of the mean difference in 

productivity of resources used by food crop farmers affected and 

unaffected by Oil Pollution in the study area. 

X1 = Mean productivity of resources used by food crop farmers affected by Oil 

Pollution. 

X2 = Mean productivity of resources used by food crop farmers not affected by Oil  

Pollution. 

S2
1 = Variance from mean productivity of resources used by food crop farmers 

affected by Oil Pollution. 
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S2
2 = Variance from mean productivity resources used by food crop farmers not  

affected by Oil Pollution. 

n1 = Number of food crop farmers affected by Oil Pollution. 

n2= Number of food crop farmers not affected by Oil Pollution. 

 

Hypothesis 2 was tested using Z- statistic. The Z- statistic model is stated 

mathematically as follows; 

 

    X1-  X2 
 Z  =  n1S2

1  +n2 S2
2      ………………………eq. (3.7) 

   n1 n2 
 

Where, 

Z = Value for establishing the significance of the mean difference in net return of 

food crop farmers affected and unaffected by Oil Pollution in the study area. 

X1 =   Mean net return of food crop farmers affected by Oil Pollution. 

X2 = Mean net return of food crop farmers not affected by oil pollution. 

S2
1 = Variance from mean net return of food crop farmers affected by Oil Pollution. 

S2
2 = Variance from mean net return of food crop farmers not affected by Oil  

Pollution. 

 

Hypothesis 3 was tested using the t- ratios that were produced by multiple regression 

analysis performed to achieve objective five (iv). 
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The t – ratios produced by the analysis would be compared with the tabulated t – 

ratios at specified alpha level and degrees of freedom to determine the variable 

significance. 

 

 

 

 

CHAPTER FOUR 

RESULTS AND DISCUSSION  

4.1 Socioeconomic Characteristics of Food Crop Farmers 

The socioeconomic characteristics of food crop farmers considered are sex, age, 

marital status, household size, level of education, primary occupation, cropping 

pattern, farming system, farming experience, farm size, annual farm income, 

membership of farmers association extension contact, and land acquisition methods. 

The percentage distribution of food crop farmers by socioeconomic characteristics is 

presented in Tables 4.1.1. 

4.1.1 Sex 

The distribution of farmers according to farmer’s sex is presented in table 4.1 

Table 4.1 Distribution of selected farmers by sex. 
Sex       Food crop farmers                          Food crop farmers    
  affected                               not affected   
  Frequency    %  Freq    % 
Male  65  67.70                     38  63.30 
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Female  31  32.30                     22  36.70 

Total  96  100.00    60  100.00 

Source: Field Survey Data, 2013  

 

Table 4.1shows that majority (67.7%) and 63.3% of the farmers affected and not 

affected respectively by Oil Pollution were males, while (32.3%)and (36.7%) were 

females. This result implies that both male and female were involved in farming 

activity, but the males were more involved than the females. The implication of this 

finding is that very tedious and stressful farming activities in the area will be 

performed early enough. 

4.1.2 Age.  

The distribution of farmers according to farmers Age is presented in table 4.2 
 
Table 4.2 Distribution of farmers by age. 
Age (years) Food crop farmers                       Food crop farmers    
   affected                          not affected   
  Frequency      %  Freq    %       
1 – 40  12  12.50              7  11.70 

41 – 50  23  23.90             14  23.30 

51 – 60  42  43.80             29  48.30 

61 – 70  19  19.80             10  16.70 

Total  96  100.00     60  100.00 

Mean  52.6years              52.5years 

Source: Field Survey Data, 2013  
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Table 4.2 shows that greater proportions (43.80%) and 48.30% of thefarmers affected 

and unaffected by Oil Pollutionrespectively, were between 51 and 60 years of age 

with mean ages of 52.6 years and 52.5 years respectively. A finding from 

Odjuvwederhie, (2005), also stated that an average age of 52 years,for agricultural 

work force implies that productivity is bound to be low. 

 

 

 

 

 

4.1.3 Marital Status.  

The distribution of farmers according to farmer’s marital status is presented in table 
4.3 
 
Table 4.3 Distribution of farmers by marital status  
Marital Status Food crop farmers                Food crop farmers    
   affected not affected   
  Frequency   %  Freq  %      

Single           13  13.50             5  8.30 

Married      60  62.50             45  75.00 

Divorced           6   6.30             2  3.30 

Widowed          15  15.60             7  11.70 

Separated                   2               2.10                      1                  1.70 

Total          96  100.00    60  100.00 

Source: Field Survey Data, 2013 
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Table 4.3 shows that Most (62.5%) and 75% of the farmers affected and unaffected by 

Oil Pollution respectively, were married. The implication of this result is that the food 

crop farmers have the advantage for increased production since majority of them are 

married. This is according to Odjuvwuederhie, (2005) who also found that more 

married farmers implies increase in household sizes and more family labour where the 

household members are resident at home. 

 

 

 

 

4.1.4 Household Size. 

The percentage distribution of farmers affected and not affected by oil pollution 
according to household size is presented in Table 4.4. 
 
Table 4.4 Distribution of farmers by household size. 
House hold size Food crop farmers Food crop farmers  
                                            affected                        not affected   
  Frequency    %  Freq    % 
1 – 4   12  12.50              4  6.70 

5 – 8   52  54.20             40  66.70 

9 – 12   20  20.80             9  15.00 

13 – 16   12  12.50             7  11.60 

Total   96  100.00 60  100.00 

Mean   9 persons              8 persons 

Source: Field Survey Data, 2013  
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The table shows that most (66.7%) and 54.2% of the farmers affected and unaffected 

by Oil Pollution had 5-8 persons in their households with mean household sizes of 9 

persons and 8 persons respectively. The implication of this result is that more family 

labour would be readily available since relatively large household size is an obvious 

advantage with respect to farm labour supply. Also there may likely be opportunities 

of enough information spread on Oil Pollution since every member of a household is a 

potential source of information. This finding supports the finding from Idumah (2005) 

on productivity differentiation among food crop farmers in Nigeria Delta, that large 

family size implies availability of labour to the farmers. 

 

4.1.5 Education Level 

The distribution of farmers according to their level of education is presented in table 
4.5 
 
Table 4.5 Distribution of farmers by education level 
Level of education Food crop farmers                Food crop farmers   
(No of years spent in school). affected                        not affected   
          Frequency            % Freq % 
0  18                      8.30  5 8.30 

1 – 6   24                      25.00  15 30.00 

7 – 12   43                     44.80 2 45.00 

13 – 18   21                   21.90   10 16.70 

Total   106                100.00          57 100.00 

Mean  8.5 years  7.9 years 

Source: Field Survey Data, 2013  

 



  

35 
 

Table 4.5 also shows that a larger proportion (44.8%) and 45% of the food crop 

farmers affected and not affected respectively by Oil Pollution spent 7 – 12 years in 

school with mean levels of education of 8.5 years and 7.9 years respectively. This 

result implies that most of the food crop farmers were literate and this is an advantage 

for employing effective coping strategies against Oil Pollution as education has been 

shown to be a factor in the adoption of agricultural practices (Obinne, 1991). The 

result further implies that, the high level of education among the food crop farmers 

would likely make them more responsive to many Oil Pollution coping strategies and 

policies since education provides individuals with a tool to accept positive changes. 

Formal education according to Amaechi (2007) enhances the farmers’ managerial 

ability of records keeping, rational decision taking, cost reduction and maximization 

of opportunities. 

 

4.1.6 Cropping System 

Table 4.6 shows the distribution of food crop farmers by cropping system.  
 
Table 4.6 Distribution of farmers by cropping system 
Crop system         Food crop farmers                                Food crop farmers   
  affected                            not affected   
  Frequency    %  Freq     %       
Sole cropping  14  14.60              8  13.30 

Mixed cropping 39  40.60             15  25.00 

Both sole and  

Mix cropping  43  44.80             37  61.70 

Total  96  100.00 60  100.00 

Source: Field Survey Data, 2013  
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Majority (77.9%) and 73.3% of food crop farmers affected and not affected 

respectively by Oil Pollution were primarily engaged in farming, with 44.8% and 

61.9% of them respectively practicing both mixed cropping and sole cropping. This 

could be to maximize the use of scarce land resources for increased farm income. 

According to Ewuziem (2009), a farmer that has diversified sources of income could 

cushion the effect of Oil Pollution on farm land from various income sources.  

 

 

 

4.1.7 Farming System 

The distribution of food crop farmers by farming system is presented in Table 4.7.  
 
Table 4.7 Distribution of food crop farmers by farming system 
Farming system      Food crop farmers               Food crop farmers    
 affected                         not affected  
  Frequency   % Freq    %       
Crop rotation  14  14.60          5  8.30 

Shifting cultivation 44    45.80            15 25.00 

Continuous cropping 10                10.40             29              48.30 

Bush Fallow  28      29.20 11                 18.40 

Total    96  100.0                60 100.00 

Source: Field Survey Data, 2013 

 

Table 4.7 also shows that 45.8% of the farmers affected by Oil Pollution practiced 

shifting cultivation while a larger proportion (48.3%) of the farmers not affected by 
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Oil Pollution practiced continuous cropping. The implication of this finding is that the 

farmers affected by Oil Pollution continued to shift cultivation from farm land 

affected to farm land not adversely affected by Oil Pollution as a coping strategy. 

 

 

 

 

 

 

 

4.1.8 Farming Experience  

The distribution of food crop farmers according to farming experience is presented in 
Table 4.8. 
 
Table 4.8 Distribution of farmers by farming experience  
FarmingExperience Food crop farmers                Food crop farmers   
(No of years) affected   not affected   
 Frequency    %  Freq  %      
1 – 10  19  19.80              8  13.30 

11 – 20  36  37.50             27  45.00 

21 – 30  27  28.10             19  31.70 

31 – 40  14  14.60             6  10.00 

Total  96  100.00 60  100.00 

Mean  19.3 years              19.3 years 

Source: Field Survey Data, 2013  
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Table 4.8 shows that most (37.5%) and 45% of food crop farmers affected and not 

affected respectively by Oil Pollution had 11 – 20 years of farming experience with 

mean farming experience of 19.3 years and 19.3 years respectively. This implies that 

the food crop farmers had acquired long farming experience which is an advantage for 

increase in farm productivity since it encourages rapid utilization of improved 

practices (Obinne, 1991). According to Nwaru (2004), improvement in a farmer’s 

production activities is positively related to the number of years a farmer spent in the 

farming business, and this may give an indication of the practical knowledge he/she 

has acquired on how to overcome certain inherent problems at reduced cost. 

 

4.1.9 Farm Size. 

The distribution of farmers according to farm size is presented in table 4.9 
 
Table 4.9 Distribution of farmers by Farm size. 
Farm size Food crop farmers                Food crop farmers             
(Hectare) affected                        Not affected   
    Frequency    %  Freq    % 
0.4 – 1.0  15  15.60              9  15.0 

1.1 – 1.6  47  49.00             34  56.70 

1.7 – 2.2  21  21.90             13  21.70 

2.3 – 2.8  13  13.50             4  6.60 

Total  96  100.00 60  100.00 

Mean  1.54 Ha              1.47 Ha 

Source: Field Survey Data, 2013  
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A greater proportion (49%) and 56.7% of food crop farmers affected and not affected 

respectively by Oil Pollution cultivated 1.1 – 1.6 hectares of farm land with mean 

farm sizes of 1.54 hectares and 1.47 hectares respectively. This result implies that the 

study area comprised of small-scale food crop farmers. This finding is consistent with 

that of Olayide (1982) and Ohajianya and Onyenweaku (2002) that Nigerian farmers 

are majorly small holders that cultivated small areas of farm land. The relatively small 

farm size of the food crop farmers will definitely lead to subsistence farming which 

never encouraged commercial agriculture. 

 

 

 

4.1.10 Annual Farm Income 

The distribution of farmers according to farm income is presented in table 4.10 
 
Table 4.10 Distribution of farmers by Annual farm income. 
Annual income (N) Food crop farmers                Food crop farmers      
affected                        not affected   
  Frequency       %  Freq          %       

120000 – 160000  54  56.30             2  3.30 

160001 –200001  23  24.00             4  6.70 

240003 – 280003  7  7.20             22  36.70 

280004 – 230003  2  2.10             17  28.30 

Total  86  100.00  47  100.00 

Mean  N169,583.33   N246,333.33 

Source: Field Survey Data, 2013  

 



  

40 
 

The table also shows that majority (56.3%) of food crop farmers affected by Oil 

Pollution earned annual farm income of N120,000 – N160,000 with mean annual farm 

income of N169,583.33. This implies that the income of the farmers is relatively poor 

and this resulted from poor soil fertility and other detrimental consequences of Oil 

Pollution on farm land in the study area. Also 36.7% of the food crop farmers not 

affected by Oil Pollution earned annual farm income of N240, 003 – N280, 003 with 

mean annual farm income of N246, 333.33. This result implies that the farmers though 

operating on a small scale earned reasonable annual farm income after producing most 

of their family food crop consumption needs. This result further indicated that the 

farmers that were not affected by oil pollution are capable of embarking out living 

from their farm production activities. 

 

4.1.11 Farmers’ Cooperative Membership 

The distribution of farmers according to membership of farmers’ cooperative is 
presented in table 4.11 
 
Table 4.11 Distribution of farmers by membership of Farmers’ Cooperative 
Membership of Farmers Food crop farmers                   Food crop farmers  
cooperative  affected                        not affected   
                Frequency      %  Freq    %       
Members                       8588.50  53  88.3 

Non –member              11           11.50 7  11.7 

Total             96  100.00   60  100.00 

Source: Field Survey Data, 2013 
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Majority (88.5%) and 88.3% of the food crop farmers affected and not affected 

respectively by Oil Pollution belonged to farmers’ cooperative. This high level of 

farmers’ association membership implies high innovativeness among the farmers due 

to the presence of group dynamic effects. According to AderintoandAdisa (2006), 

social association is an avenue where experience and information are shared among 

members. 

 

 

 

 

 

 

4.1.12 Extension Contact 

The distribution of farmers according to farmers extension contact is presented in 
table 4.12 
Table 4.12 Distribution of farmers by Extension Contact. 

Extension contract Food crop farmers             Food crop farmers            
(No of visits per annum). affected  not affected   
    Frequency    %  Freq   % 
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Source: Field Survey Data, 2013 

 

The table shows that 56.3% and 61.7% of the food crop farmers affected and not 

affected respectively by Oil Pollution have no extension contact, with mean extension 

contact of 0.72 visit and 0.71 visit respectively. This result implies that the food crop 

farmers had low extension contact, which does not augur well for food crop farmers 

especially those affected by Oil Pollution that should have learnt how to overcome the 

problem through the extension personnel. The low level of extension contact appears 

to mean that the extension service/agents are not discharging their functions well in 

promoting agriculture in Bayelsa State. 

 

 

 

 

.1.13 Methods of Land Acquisition 

The distribution of farmers according to land acquisition is presented in table 4.13 
 
Table 4.13 Distribution of farmers by methods of land acquisition 
Methods  of           Food crop farmers                Food crop farmers   
land acquisition affected                               not affected   
  Frequency*   %                    Frequency*% 

0(no visit)              54  56.30              37 61.70 

1-2              39  40.60             19 31.70 

3 – 4               3  3.10   4 6.60 

Total                            96    100.00 60 100.00 

Mean            0.72 visit        0.71 visit 
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Inheritance 51  53.10             43  71.7 

Rent 15  15.60             9  15.00 

Purchase  21  21.90         13  21.70 

Communal       14             14.60                   6  10.00   

Pledge 8  8.30    4  6.70  

Gift 3  3.10    0  0.00  

Exchange         19  19.80   12               20.00 

Total               112  136.40 87  144.50 

*Multiple Responses were recorded for land acquisition methods. 

Source: Survey Data 2013. 

 

Most (53.1%) and 71.7% of the food crop farmers affected and not affected 

respectively by Oil Pollution acquired their farm land through inheritance. This 

implies that though farmers acquired farm land through various sources, inheritance 

was more prominent for land acquisition in the study area. 

 

 

 

 

4.2 Productivity of Resources Used by food crop farmers 

The food crop farmers affected and unaffected by Oil Pollution used resource inputs 

of land, labour, planting materials, capital, fertilizer, and agro-chemicals. 
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The productivity of these resource inputs were determined and the indices are 

presented in Table 4.14. Data in the table show that the food crop farmers affected by 

Oil Pollution had resource productivity indices of 23.61, 1.38,  5.28, 5.89, 3.69 and 

7.01 for land, labour, planting material capital, fertilizer, and agro-chemicals 

respectively, while the food crop farmers unaffected by Oil Pollution had resource 

productivity indices of 148.71, 2.96, 13.73,  
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Table 4.14 The productivity of Resources used by Food Crop Farmers 
     

    Food crop farmers affected   Food crop farmers unaffected 

Resource inputs  Value of   Value  Productivity  Value   Value of  Productivity 
    Output/hectare inputs/hectare  of output/ inputs/  
    (N)   (N)    hectare (N) hectare(N) 

Land     203049  8601  23.61  369542 2485  148.71 

Labour   203049  147509 1.38  369542 125013 2.96 

Planting material  203049  38427  5.28  369542 26911  13.73 

Capital    203049  34502  5.89  369542 21503  17.19 

Fertilizer    83559   22613  3.69  138413 19416  7.13 

Agro-chemicals   68413   9748  7.01  103006 4502  22.88 

Source: Survey Data 2013. 
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17.19, 7.13 and 22.88 for land, labour, planting material, capital, fertilizer, and agro-

chemicals respectively. 

This result implies that resource productivities for the food crop farmers affected by 

Oil Pollution were lower than resource productivities of food crop farmers unaffected 

by Oil Pollution. The result further indicates that the productivity of resources used by 

the food crop farmers affected by Oil Pollution was low, and this was due to the poor 

output of the farmers cultivating the impoverished farm lands in the Oil Pollution 

prone areas of Bayelsa State. 

 

4.3 Effects of Oil Pollution on Agricultural Productivity  

To determine the effects of Oil Pollution on agricultural productivity of food crop 

farmers, four functional forms of the Ordinary Least Squares bivariate regression 

model were fitted to the data and results of the regression analysis are presented in 

Table 4.15. Results show that the exponential function gave the best result having 

produced the highest value of coefficient of determination (r2), highest variable 

significant, and conformed to apriori expectation. The exponential function was 

therefore taken as the lead equation, and its results were used for discussion. The 

value of coefficient of determination was 0.8319, which implies that about 83% of the 

variation in agricultural productivity of resources used by food crop farmers is 

accounted for by Oil Pollution of their farm environment. 

 

The coefficient of proportion of farmland affected by oil pollution was negative and 

significant at 0.01 level, which implies that increase in the incidence of Oil Pollution 
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leads to reduction in agricultural productivity of food crop farmers in Bayelsa State. 

Therefore,oil pollution is a serious issue to consider as regards productivity of 

resources used by food crop farmers in oil and gas polluted areas of Bayelsa State. 

 

Table 4.15  Results of Bivariate Regression Analysis on Effects of Oil Pollution on 
Agricultural Productivity. 

     Functional Forms 

Explanatory Variable  Linear  Semi-log Double-log Exponential 

 

Constant    239.012 187.116 133.527  102.406 

Proportion of farmland (x) -0.0073 -0.0087 -0.0713  -0.0089 

affected by oil pollution (-1.5214) (-1.4236) (-2.5116)* (-4.1035)* 

r2    0.4617 0.4283 0.7104  0.8319 

F-value   81.001 70.2131 236.8001  482.1667 

Sample size (n)  96  96  96   96 

Figures in parentheses are t-ratios 

*significant at 5%,  **significant at 1%.                    

Source: Survey Data 2013  

 

4.4 Influence of Food Crop Famers’ Socioeconomic  

 Characteristics on their Resource Productivity 

To determine the influence of food crop farmers’ socioeconomic characteristics on 

their resource productivity, four functional forms of the Ordinary Least Squares 
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multiple regression models, linear, semi-log, double-log and exponential were fitted to 

the data to determine the lead equation. This was done by applying both statistical and 

econometric criteria such as having the highest value of coefficient of multiple 

determination (R2), highest number of significant variables and conformity to a priori 

expectations. 

The double-log functions met the criteria for selection as lead equation, and were 

therefore selected for discussion and further analysis. The results of the four 

functional forms of the multiple regression analyses are presented in Tables 4.16 and 

4.17. Results show that the double-log function produced coefficient of multiple 

determination (R2) values of 0.7023 for affected farmers, and 0.7823 for unaffected 

farmers, which implies that about 70% and 78% of the variations in affected and 

unaffected food crop farmers’ resource productivity respectively are accounted for by 

the joint actions of their socioeconomic characteristics included in the multiple 

regression models. 

For the affected farmers (Table 4.16), the coefficients of farming experience (x3), level 

of education (x4), and membership of farmers’ cooperative (x7) were significant at 

0.01 level of probability, whilethe coefficients of household size (x5) and gender (x8) 

were significant at 0.05 level of probability, which implies that these socioeconomic 

variables significantly influence the resource productivity of affected food crop 

farmers in Bayelsa State. 

The coefficients of age (x1), farm size (x2) and extension contact (x6) were not 

significant at 0.05 level of probability, implying that these socioeconomic variables do 
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not significantly influence the resource productivity of affected food crop farmers in 

Bayelsa State. 

For unaffected food crop farmers (Table 4.17), the coefficients of farm size (x2), 

farming experience (x3) and level of education (x4) were significant at 0.01 level of 

probability, while the coefficients of age (x1), membership of farmers’ cooperative 

(x7), and gender (x8) were significant at 0.05 level of probability, which implies that 

there socioeconomic variables significantly influence the resource productivity of 

unaffected food crop farmers in Bayelsa State. 

The coefficients of household size (x5) and extension contact (x6) were not significant 

at 0.05 level of probability, which implies that these socioeconomic variables do not 

significantly influence the resource productivity of unaffected food crop farmers in 

Bayelsa State. 

Results in Table 4.17 show that the coefficient of age was negative and significant, 

which implies that as food crop farmers become older, their resource productivity 

decreases. 
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Table 4.16 Results of four functional forms of multiple Regression Analysis on 
influence of affected foodcrop farmers’ socioeconomic characteristics on their 
agricultural productivity 
     Functional Forms 

Explanatory Variable  Linear  Semi-log Double-log Exponentialand 
important statistics 
 
Constant   269.013 214.046 163.653  107.914 

Age (x1)  -10.054 -2.044  -0.075   -0.006 

    (-1.605) (-1.815) (-1.934)  (-1.453) 

Farm size (x2)  13.098  1.773  0.068   0.007 

    (1.927) (1.604) (1.594)  (2.492)* 

Farming Experience (x3) 10.165  2.019  0.077   0.009 

    (1.807) (2.403)* (3.106)**  (3.067)** 

Level of Education ((x4) 13.339  3.137  0.092   0.008 

    (3.051)** (1.882) (2.743)**  (3.412)** 

Household size (x5)  -11.555 -2.649  -0.078   -0.009 

    (-1.817) (-1.712) (-2.503)*  (-1.608) 

Extension contact (x6) 10.603  3.813  0.047   0.007 

    (1.518) (1.914) (1.883)**  (1.811) 

Membership of farmers’  

Cooperative(x7)13.414 4.702  0.072   0.009 

    (2.527)* (1.648) (3.519)**  (2.433)* 

Gender (x8)   -11.103 -3.018  -0.046   -0.007  

    (-1.668) (-1.747) (-2.551)*  (-1.675) 

R2    0.4263  03941  0.7023   0.6138 

F –Value   3.0063** 3.2841** 12.0257**  8.1622* 

Sample size (n)  60  60  60   60 

Figures in parentheses are t-ratios    *Significant at 5% , **Significant at 1%     

Source:  computer output 2013. 
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Also, the coefficient of farm size was positive and significant, which implies that 

cultivation of large hectare leads to increase in agricultural productivity of unaffected 

food crop farmers. 

 

The coefficients of farming experience, level of education, and membership of 

farmers’ cooperative were positive and significant for affected and unaffected food 

crop farmers, implying that increases in the magnitude of these variables lead to 

increases in agricultural productivity of food crop farmers. 

 

The coefficient of household size was negative and significant for affected food crop 

farmers, implying that large household size leads to decrease in agricultural 

productivity of affected food crop farmers.  

 

The coefficient of gender was negative and significant for affected and unaffected 

food crop farmers, which implies that the male food crop famers had poor agricultural 

productivity than their female counterparts in Balyelsa State. 
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Table 4.17 Results of Four Functional Forms of Multiple Regression Analysis on 
Influence of Unaffected food Crop Farmers’ Socioeconomic Characteristics on their 
agricultural productivity 
    Functional Forms 
Explanatory Variable  Linear  Semi-log Double-log Exponential 
and important statistics 

Constant   305.167 287.014 214.415  169.552 

Age (x1)   -13.053 -2.685  -0.067   -0.008 

    (-1.664) (-1.704) (-2.511)*  (-1.813) 

Farm size (x2)  14.306  3.076  0.039   0.009 

    (3.115)** (1.922) (2.704)**  (3.016)* 

Farming Experience (x3) 16.107  4.803  0.075   0.007 

    (2.538)* (2.491)* (3.116)**  (3.157)** 

Level of Education ((x4) 13.556  3.067  0.061   0.009 

    (3.009)** (2.813)** (2.914)**  (3.105)** 

Household size (x5)  -10.617 -4.658  -0.059   -0.004 

    (-1.852) (-1.511) (-1.803)*  (-1.816) 

Extension contact (x6) 12.058  3.094  0.066   0.007 

    (1.1.921) (1.826) (1.753)  (1.605) 

Membership of farmers’ 

cooperative(x7) 10.687 2.559  0.042   0.008 

    (1.813) (1.605) (2.503)*  (2.513)* 

Gender (x8)   -11.921 -3.087  -0.037   -0.006  

    (-1.519) (-1.669) (-2.491)*  (-1.713) 

R2    0.4671  0.4134  0.7823   0.6435 

F –Value   9.5717** 7.6669** 39.1151**  17.4289* 

Sample size (n)  96  96  96   96 

Figures in parentheses are t-ratios    *Significant at 5%,**Significant at 1%       

Source: Summarized from computer output 2013 
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4.5 Net Return of food crop farmers  

The net return of food crop farmers affected and unaffected by Oil Pollution were 

computed and the results are presented in Table 4.18. Data in the table indicate that 

the affected food crop farmers earned total revenue of N376567 per hectare and 

incurred total cost of N285,363 per hectare farmers which gave net return of N91,204 

per hectare. The farmers unaffected by oil pollution earned total revenue of N399,115 

per hectare, and incurred total cost ofN220,562 per hectare, which gave net return of 

N178,553 per hectare. 
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Table 4.18 Net Return of Food Crop Farmers affected and unaffected by oil pollution. 
 Item    Affected farmers  Unaffected Farmers 
 
QtyUnit Total  Qty            Unit  Total 
   Price Amount    Price  Amount 
   (N)    (N)   (N)    (N) 
Total Revenue   376567    399115 

Production Costs 

Labour (man days) 54.9    2685 147509 53.2       2350 125013 

Planting material  - - 38427    26911 

Fertilizer      3.1     7623 22613 2.6 bags  7512 19416 
    bags 

Transportation    6190     5667 

Agro-Chemical    9748     4502 

Other inputs     2035     2916 

Total variable cost    226522    184425 

Fixed Cost 

Depreciation on Capital  

Inputs      34502    21503 

Interest on loan(N) 80,539 19.5 157,387  16.9% 12149 

Rent on land      1ha     8601 8601 1ha      2485 2485 

Total fixed Cost      5841    36137 

Total cost      285363   220562 

Net Return     91204    178553 

Source: Survey Data 2013 
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This result implies that the farmers unaffected by Oil Pollution earned higher net 

return than farmers affected by Oil Pollution in Bayelsa State. The result further 

implies that food crop production in Bayelsa state is profitable. 

4.6 Perceived Effects of Oil Pollution on Farmland 

The percentage distribution of food crop farmers affected by Oil Pollution by 

perceived of effects of Oil Pollution on farmland is presented in Table 4.19. 

 

Table 4.19 Percentage distribution of food crop farmers affected by oil pollution by  
  Perceived effects of Oil Pollution 
Perceived effects  of   Frequency*     Percentage  

oil pollution on farmland 

Unavailability of land  

for agricultural production  85         88.5 

destruction of fauna 

and vegetation    42        43.8 

Oxygen depletion in soil  37        38.5 

Presence of pollutants such 

As sulphur dioxide   23        24.0 

Reduction in soil fertility  74         77.1 

Compacting the soil structure 33        34.4 

Water logging and flooding 

of the soil     71         74.0 

*Multiple Responses were recorded 

Source: Survey Data 2013 

Data in the table show that majority (88.5%) of the affected farmers indicated that 

unavailability of land for agricultural production is a perceived effect of Oil Pollution 

on farm land, while 74% and 77.1% of the food crop farmers reported that water 

logging and flooding of the soil, and reduction in soil fertility respectively are 
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perceived effects of Oil Pollution on farm land. Other perceived effects of Oil 

Pollution on farmland are destruction of fauna and vegetation, oxygen depletion, 

compacting the soil structure, and presence of pollutants such as sulphur dioxide on 

farmland, as reported by 43.8%, 38.5%, 34.4%, and 24% of the affected food crop 

farmers respectively. This result implies that Oil Pollution exerts negative perceived 

effects on farm land in Bayelsa State. This finding is similar to those of Chindah and 

Braide (2000), Analieto and Uwioko (1994), Etuonoube (2009), Alakpadia (2000) and 

Odujo (2007). 

4.7 Coping Mechanisms Adopted 

The percentage distribution of food crop farmers affected by Oil Pollution by coping 

mechanisms adopted against Oil Pollution is presented in Table 4.20. 

Table 4.20 The distribution of food crop farmers by coping mechanisms  

 against Oil Pollution 
Coping mechanism                               Frequency*        Percentage 

Engagement in non-farming activities    83   85.5 

Shifting cultivation  dependence on close    49   51.0 

Relations and friends                           58   60.4 

Acquiring unaffected farmland                              67             63.8 

Purchase of food items                                     73   76.0 

Outmigration                            41   42.7 

Aid from government                            25   26.0 

Compensation from oil Companies    34   35.4 

*Multiple responses were recorded  

Source: Survey Data 2013 

 

Data in the table above show that majority (85.5%) of the food crop farmers affected 

by Oil Pollution cushioned the effects of the problem by engaging in non-farming 
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activities. This implies that most of the food crop farmers in the area are more 

committed to off-farm activities than agricultural production, and this negatively 

affects the agricultural output of the state. Also 76% of the food crop farmers 

employed the coping mechanism of purchase of food from neighboring communities 

and the market. This implies that greater proportion of the food consumed by 

households in the oil and gas polluted communities were not produced by the crop 

farmers in those communities. Acquisition of unaffected farm land was reported by 

63.8% of the food crop farmers as their coping mechanism against Oil Pollution, 

while 60.4% of the farmers depended on their close relations and friends as their 

coping mechanism against Oil Pollution. 

Other coping mechanisms employed by affected food crop farmers against Oil 

Pollution were shifting cultivation, out migration, compensation from oil companies, 

and aid from government as reported by 51%, 42.7%, 35.4% and 26% of the food 

crop farmers respectively. This result is similar to those of Olaniyiet.al., (2008), in 

South eastern Nigeria, Imevbore and Adeyeni (1981) in the Niger Delta, Etuonoube 

(2009 in the Niger Delta, and Chindah and Braide (2000). 
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4.8 Test of Hypotheses 

4.8.1 Test of hypothesis one 

Hypothesis one stated that, there is no significant difference in the productivity of 

resources used by food crop farmers affected and unaffected by Oil Pollution in the 

study area. 

To test this hypothesis the z-statistic was employed and the results of z-test are 

presented in Table 4.21. The affected food crop farmers had mean resource 

productivity of 7.81 with standard deviation of 2.98, while the unaffected food crop 

farmers had mean resource productivity of 35.43 with standard deviation of 11.14. 

The computation of z-statistic gave a z-value of -18.79 which is significant at 5% 

level of probability when compared with tabulated z-value of 1.96 for 5% level of 

probability for a two-tail test. Thus, hypothesis one is hereby rejected since the result 

shows a significant difference in the productivity of resources used by food crop 

farmers affected and unaffected by Oil Pollution in Bayelsa state. The z-calculated 

value emerged with a negative sign, which implies that the unaffected food crop 

farmers had higher resource productivity than the affected food crop farmers in 

Bayelsa State. 
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Table 4.21 Results of z-test for significant difference in the productivity of 
resources used by affected and unaffected food crop farmers 
Group of food  Sample  Mean  Standard Z-cal  Z-tab at 

Crop farmers  size  resource deviation 5% levelProductivity 

Affected farmers 96  7.81  2.98  -18.79* 1.96 

Unaffected farmers 60  35.43  11.14 

 
*Z-cal significant at 5% level 
Source: Field Data, 2014 

 

4.9.2 Test of Hypothesis Two 

Hypothesis two stated that, there is no significant difference in the net return of food 

crop farmers affected and unaffected by Oil Pollution in the study area. 

This hypothesis was tested by employing the z-statistic, and the results of the z-test 

are presented in Table 4.22. The affected food crop farmers had mean net return of 

N91204 per hectare with standard deviation of 2037, while the unaffected food crop 

farmers had mean net return of N178553 per hectare with standard deviation of 39442. 

The computation of z-statistic gave a z-cal of -17.18 which is significant at 5% level 

when compared with z-table value of 1.96 at 5% level for a two-tail test. Therefore, 

hypothesis two is hereby rejected since the z-value shows a significant difference in 

the net return of food crop farmers affected and unaffected by Oil Pollution in the 

study area. The z-cal value emerged with negative sign, which implies that the 

unaffected food crop farmers had higher net return than affected food crop farmers in 

the study area. 
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Table 4.22 The results of z-test for significant Difference in the net return of food 
crop farmers affectedand unaffected by Oil Pollution in Bayelsa State. 
Group of foodSample Mean  Standard  Z-cal Z-tab at 5% 
Crop farmers size net return deviation   
    (N)/hectare 

Affected farmers            96  91204  2037  -17.18* 1.96 

Unaffected farmers        60  178553 39442 

*z-cal significant at 5% level 

Source:  Field Data, 2014. 

4.9.3 Test of Hypothesis Three 

This hypothesis states that, agricultural productivity of food crop farmers is positively 

and significantly related to their level of education, farm size, membership of farmers’ 

cooperative, farming experience and extension contact; and negatively and 

significantly related to age, household size and gender. 

This hypothesis was tested using the results of multiple regression analyses conducted 

to achieve objective 4 (Tables 4.16 and 4.17). 

The multiple regression analyses produced t-ratios that were compared with t-

tabulated values at 5% level of probability to test the significance of the variables. 

For affected food crop farmers, the results of double-log which emerged as lead 

equation shows that the coefficients of farming experience (x3), level of education 

(x4), and membership of farmers’ cooperative (x7) were positive and significant, while 

the coefficients of household size (x5), and gender (x8) were negative and significant. 

Therefore, hypothesis 3 was accepted with respect to these variables. The coefficient 

of age (x1) was negative but not significant, and the coefficients of farm size (x2), and 
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extension contact (x6) were positive but not significant. Therefore hypothesis 3 was 

rejected with respect to the non-significant variables. 

For unaffected food crop farmers, the results of double-log function which emerged as 

the lead equation indicates that the coefficients of farm size (x2), farming experience 

(x3), level of education (x4), and membership of farmers’ cooperative (x7), were 

positive and significant, while the coefficients of age (x1), and gender (x8), were 

negative and significant. Therefore, hypothesis 3 is hereby accepted with respect to 

these significant variable of household size (x5) was negative but not significant, while 

the coefficient of extension contact (x6) was positive and not significant. Therefore, 

hypothesis 3 is hereby rejected with respect to these non-significant variables. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary 

This study evaluated the effects of Oil Pollution on agricultural productivity among 

food crop farmers in Bayelsa State. The study specifically examined the 

socioeconomic characteristics of the food crop farmers, identified the coping 

mechanisms adopted by the food crop farmers against Oil Pollution, determined 

productivity of resources used by farmers affected and unaffected by Oil Pollution, 

determined the effects of Oil Pollution on agricultural productivity, determined the 

influence of food crop farmers’ socioeconomic characteristics on their resource 

productivity, determined the net return of food crop farmers affected and unaffected 

by Oil Pollution, and identified the consequences of the Oil Pollution on the farm land 

in the study area. 

The hypotheses tested in this study were, there is no significant difference in the 

productivity of resources used by food crop farmers affected and unaffected by Oil 

Pollution in the study area; there is no significant difference in the net return of food 

crop farmers affected and unaffected by Oil Pollution in the study area, and 

Agricultural productivity of food crop farmer is positively and significantly related to 

their level of education, farm size, membership of farmers’ cooperative, farming 
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experience and extension contact, and negatively and significantly related to age, 

household size and gender. 

Data were collected with structured and validate questionnaire from 96 randomly 

selected food crop farmers affected by Oil Pollution and 60 randomly selected food 

crop farmers unaffected by Oil Pollution. Data were analyzed using descriptive 

statistics such as mean, frequency distribution and percentages, as well as econometric 

tools such as bivariable and multiple regression analyses and statistical tools such as 

z-statistics. 

Results of Data Analyses show that most (67.7%) and 63.3% of the affected and 

unaffected food crop farmers respectively are males. Mean ages of affected and 

unaffected food crop farmers were 52.6 years and 52.5 years respectively, and most 

(62.5%) and 75% of the respectively were married. Most (54.2%) and 66.7% of the 

affected and unaffected food crop farmers had mean household sizes of 9 persons and 

8 persons respectively. A larger proportion (44.8%) and 45% of the food crop farmers 

affected and unaffected by Oil Pollution had mean levels of education of 8.5 years and 

7.9 years respectively. 

Majority (72.9%) and 73.3% of food crop farmers affected and unaffected by Oil 

Pollution were primarily engaged in farming, with 44.8% and affected and unaffected 

farmers respectively, 61.9% of them respectively practicing both mixed cropping and 

sole cropping. Also, 45.8% of the farmers affected by Oil Pollution practiced shifting 

cultivation, while 48.3% of the unaffected food crop farmers practiced continuous 

cropping. 
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A larger proportion (37.5%) and 45% of food crop farmers affected and unaffected 

had 11-20 years of farming experience, and mean farming experience of 19.3 years 

and 19.3 years respectively. 

A larger proportion (49%) and 56.7% affected and unaffected food crop farmers 

cultivated 1.1-1.6 hectares of farm land with mean farm sizes of 1.54 hectares and 

1.47 hectares respectively. Majority (56.3%) of affected food crop farmer earned 

annual farm income of N120,000 – N160,000 with mean annual farm income of 

N169,583.33, while 36.7% of unaffected food crop farmers earned annual farm 

income of N240,0003 – N280,0003 with mean annual farm income of N246,333.33. 

Majority (88.5%) and 88.3% of the affected and unaffected food crop farmers 

respectively belonged to farmers’ cooperative. Most (56.3%) and 61.7% of affected 

and unaffected food crop farmers respectively had no extension contact, with mean 

extension contact of 0.72 visit and 0.71 visit respectively. Most (53.1%) and 71.7% of 

the affected and unaffected food crop farmers respectively acquired their farm land 

through inheritance.  

Majority (85.5%) of the food crop farmer affected by Oil Pollution cushioned the 

affects by engaging in non-farming activities. 

The food crop farmers affected by Oil Pollution had resource productivity indices of 

23.61, 1.38, 5.28, 5.89, 3.69 and 7.01 for land, labour, planting materials, capital, 

fertilizer and agro-chemicals respectively, while the food crop farmers unaffected by 

Oil Pollution had resource productivity indices of 148.71, 2.96, 13.73, 17.19, 7.13 and 
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22.88 for land, labour, planting materials, capital, fertilizer and agro-chemicals 

respectively. 

Increase in the size of farmland affected by Oil Pollution leads to reduction in 

agricultural productivity of food crop farmers. 

For the affected food crop farmers, the coefficients of farming experiences, level of 

education, membership of farmers’ cooperative, household size, and gender were 

significant implying that these socioeconomic variables significantly influence the 

resource productivity of affected food crop farmers in Bayelsa state. 

For unaffected food crop farmers, the coefficients of far size, farming experience, 

level of education, age, membership of farmers’ cooperative and gender were 

significantly implying that these socioeconomic variables significantly influence the 

resource productivity of unaffected food crop farmers in Bayelsa state. 

Food crop farmers affected and unaffected by Oil Pollution earned net returns of 

N91204 per hectare and N178553 per hectare respectively. Majority (88.5%) of the 

affected farmers indicated that unavailability of land for agricultural production is a 

consequence of Oil Pollution on farm land. 

Results of tests of hypotheses show that hypotheses 1 and 2 were rejected because 

difference in the productivity of resources used by food crop farmers affected and 

unaffected by Oil Pollution and there was a significant difference in the net return of 

food crop farmers affected and unaffected by Oil Pollution. 
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For affected food crop farmers, hypotheses 3 was accepted with respect to farming 

experience, level of education, membership of farmers’ cooperative, household size, 

and gender, but rejected with respect to age, farm size, and extension contact, while 

for unaffected food crop farmers, hypothesis 3 was accepted with respect to farm size, 

farming experience, level of education, membership of farmers’ cooperative, age and 

gender, but rejected with respect to household size and extension contact, while for 

unaffected for crop farmers, hypothesis 3 was accepted with respect to farm size, 

farming experience, level of education, membership of farmers’ cooperative, age and 

gender, but rejected with respect to household size, and extension contact. 

5.2  Conclusion 

This study evaluated the effects of Oil Pollution on agricultural productivity among 

food crop farmers in Bayelsa state.  

Majority (72.9%) of the food crop farmers affected by Oil Pollution were primarily 

engaged in farming with 45.8% of them practicing shifting cultivation. 49% of them 

cultivating small farm sizes of 1.54 hectares as the mean and most (56.3%) of them 

earning mean annual farm income of N169, 583.33. extension contact was found to be 

poor with mean extension contact of0.72 visit and 0.71 visit for the affected and 

unaffected farmers respectively. 

Majority (85.5%) of the food crop farmers affected by oil and gas pollution cushioned 

their effects by engaging in non-farming activities. 
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Food crop farmers affected by Oil Pollution had low resource productivities, and 

increase in the incidence of Oil Pollution leads to reduction in agricultural 

productivity of food crop farmers. 

Socioeconomic characteristics of farmers affected by Oil Pollution such as farming 

experiences, level of education, cooperative membership, household size and gender 

significantly influenced their resource productivity. 

Food crop farmers affected by Oil Pollutionreduction in agricultural productivity of 

food crop farmers. 

Socioeconomic characteristics of farmers affected by Oil Pollution such as farming 

experience, level of education, cooperative membership, household size and gender 

significantly influenced their resource productivity. 

Food crop farmers affected by Oil Pollution earned low net return of N91204 per 

hectare. 

The major consequence of Oil Pollution as indicated by majority (88.5%) of the 

farmers was unavailability of land for agricultural production. 

5.3 Recommendations 

Based on the findings of the findings of this study, the following recommendations 

were made;  

1. The study found that most of the farmers affected by Oil Pollution are 

primarily engaged in farming, but cushion the effect of Oil Pollution by 
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engaging in non-farming activities. This development has very serious negative 

implication for food production and productivity in the study area. There is 

need to introduce measured and technologies that would neutralize the negative 

effect of Oil Pollution on the farm land and restore the fertility of the farmland 

so that farmers can cultivate those farmlands and improve their food 

production. 

2. The study found that the food crop farmers affected by Oil Pollution cultivated 

small farm sizes. This would led to reduced food production by the farmers. 

There is need to encourage the famers to rent land from neighboring 

communities through granting of soft loans to them by banks. 

3. The productivities of food crop farmers affected by Oil Pollution were found to 

be low, and there is need to improve this by provision of fertilizers to the 

farmers at reduced or no cost. 

4. Net return earned by the farmers affected by Oil Pollution was very low. There 

is need to enhance the net return of these farmers by provision of production 

inputs such as seeds, planting materials, agro-chemicals and capital at very 

reduced costs. 

5. Extension contact was found to be poor. Extension attention is most needed in 

this type of environment where there is problem of Oil Pollution to educate the 

farmers on how to cushion the effect of the problem and improve their resource 

productivity. Their resource productivity. There is need for the extension 

service to pay more attention to the food crop farmers affected by Oil Pollution 
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by deploying more extension agents to them and improve on their extension 

delivery mechanisms. 

6. Socioeconomic characteristic of food crops farmers affected by Oil Pollution 

such as farming experience, level of education, cooperative membership 

household size, and gender significantly influenced their resource productivity. 

There is need to consider these variables in the planning of programmes and 

making of policies aimed at improving resource productivity of food crop 

farmers affected by Oil Pollution in Bayelsa State. 

7. The study found that the food crop farmers affected by Oil Pollution   

employed the coping mechanism of purchase of food from neighboring 

communities and the market. This implies that greater proportion of the food 

consumed by households in the oil  polluted communities were not produced 

by the crop farmers in those communities, to that effectthere is need for the 

government to help food crop farmers in the area by providing unaffected land 

for the farmers to reduce buying food from  neighboring communities. 

8. Another copping mechanism adopted by the food crop farmers affected in the 

oil polluted communities found from the study was dependents on their close 

relations and friends as a mechanism against Oil Pollution,but this has a long 

negative effect in the life’s of the youths, to this effect there is need for 

introduction of acquisition skill centers to help and train the youths.  
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APPENDIX 

FEDERAL UNIVERSITY OF TECHNOLOGY, OWERRI  

DEPARTMENT OF AGRICULTURAL ECONOMICS 

 

 

Dear Respondent, 

I am a postgraduate student of the above named university carrying out a research on 

Effects of Oil Pollution on Agricultural productivity among food crop farmers in 

Bayelsa State. The information required is strictly for academic purposes, and your 

responses will be treated with due confidentiality.  

Yours sincerely, 

 

Osuala, Anosike .D 
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QUESTIONNAIRE ON: EFFECTS OF OIL POLLUTION ON 

AGRICULTURAL PRODUCTIVITY AMONG FOOD CROP FARMERS IN 

BAYELSA STATE. 

  

SECTION A:  GENERAL INFORMATION 

1. Name of Agricultural zone…………………………………………..……….. 

2. Name of Local Government Area………………………………………..…. 

3. Name of Community……………………………………………………….. 

4. Name of village……………………………………………………………… 

 

SECTION B:  SOCIOECONOMIC CHARACTERISTICS 

1. Sex of Respondent (a) Male             (b) Female  

2. What is your age in years ………………………………………………… 

3. How many years did you spend in school………………………………… 

4. What is your highest educational qualification (a) No formal education 

(b) FSLC  (c) WASC/GCE  (d) OND/NCE  (e) 

B.Sc/BA, (f) M.Sc(g) Others (specify) ……………………………………… 

5.   Please indicate your marital status (a) Married              (b) Single 

(c)  Separated             (d) Widowed             (e) Divorced              

6.   How many years have you been in food crop production……………………… 

7.   How many people do you have in your household and what are their gas……… 

8.   What is your major occupation………………………………………………… 

9.   Which other occupation are you engaged in apart from your major occupation 



 
 

78 
 

      …………………………………………………………………………………… 

10.   Are you a member of farmers’ cooperative society (a) Yes            (b) No 

 

SECTION C: OIL POLLUTION 

1. Have you experienced Oil Pollution on your farm land? 

(a)  Yes              (b) No 

2. If yes to question (1) what size of farm land did the oil and gas spillage cover 

Ha   …………………………………………………………….. 

3. What is your total farm size in hectares ………………………………………. 

4. How did you acquire your farm land (a) inheritance             (b) Rent  

(c) Purchase              (d) Communal              (e) Pledge           (f) Gift 

(g) Exchange        

5. If you rented your farmland, how much did you pay as rent …………………… 

6. If you are affected by Oil Pollution, how do you cope with this problem in your 

food crop production activities? …………………………………………… 

…………………………………………………………………………………

…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………… 

 

SECTION D: FOOD CROP PRODUCTION  

1. Please list the types of food crop you produce: …………………………............ 
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…………………………………………………………………………………

…………………………………………………………………………………

………………………………………………………………………………. 

2. What cropping pattern do you practice? (a) sole cropping     (b)mixed 

cropping   (c) Both sole and mixed cropping 

3. If you practice mixed cropping, how many crops do you have in the mixture?  

…………………………………………………………………………………

…………………………………………………………………………………. 

4. What farming system do you practice? (a) crop rotation   (b shifting 

cultivation   (c) continuous cropping   (d) bush fallow 

5. How many times did the extension agent visit you last year 

………………………… 

6. Please indicate the consequences of Oil Pollution on your farmland and food 

crop production activities: ……………………………………………… 

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

............................................................... 

 

SECTION E: VARIABLE INPUT  

1. Please indicate in the table below your expenditure on variable inputs 

Inputs/ha Quantity used/ha Unit price (N) Total amount (N) 
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Planting material  

 

   

Fertilizer  

 

   

Agro chemicals  

 

 

   

Manure 

 

 

   

Utilities     

Others (Specify)    

 

 

2. How much did you spend on transportation to purchase farm inputs?  

……………………………………………….. 

3. What is the distance from your home to the nearest market? 

………………………………………………. 

4. If you borrowed money for your farming, how much did you pay as interest on 

the loan? ………………………………………………… 

5. Please indicate in the table below your expenditure on labour input 
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Farm operation 

Name of capital 

input 

Number of 

people (No) 

Hours worked 

per day 

Wage rate per 

day 

Number of 

days worked 

Clearing  AM AF C AM AF C AM AF C AM AF C 

Ploughing              

Planting             

Weeding              

Fertilizing             

Harvesting              

Assembling              

Others (specify)              

             

 

Keys : AM= Adult Male, AF= Adult Female, C= Children 

SECTION F: FIXED INPUTS 

1. Please provide on the table below your expenditure on capital inputs 

Capital inputs Quantity Unit price (N) Total amount 

(N) 

Number of 

years of 

useful life 

Cutlass 

 

    

Hoes 
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Spade  

 

    

Basket  

 

    

Basin 

 

    

Wheel barrow 

 

    

Head pan 

Frying pan 

    

Protective wears 

 

    

Rake      

Bags      

Shovel      

Others (specify) 

 

    

 

 

SECTION G: FOOD CROP OUTPUT 

1. Please kindly provide information on your food crop output in this table 

Food crop  Quantity 

produced tones/ha 

Quantity 

sold tones/ha 

Quantity consumed 

tones/ha 

Unit price  

(N) 
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in (kg) (kg) (kg) 

Yam 

 

    

Cassava tubers     

Garri     

Cassava cuttings 

 

    

Plantain  

 

    

Maize 

 

    

Vegetables 

 

    

Others (specify) 

 

    

 

2. How much did you spend on transportation to the market of sale of your products? 

………………………………………………………………………………………

…………………………… 

 

 

 

 
 


