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ABSTRACT— Past studies argued that crude-oil exploration in Nigeria has led to environmental problems 

in the crude oil-producing communities destroying livelihood activities in agriculture and agricultural related 

enterprise. Crude-oil exploration destroys the necessary nutrients that will make crops grown on land and 

grasses livestock eat. These have led to poor agricultural outputs and income making livelihood in agriculture 

unattractive. For survival and sustenance, people in this area tend to rely on multiple choices of non- farm 

rural activities. Hence, livelihood-diversification strategies of farming- households in crude oil-producing 

communities in Ondo State, Nigeria were examined. Techniques of data collection involved stratification of 

the area of study into high crude oil-polluted and less/non-oil-polluted areas respectively. Simple-random 

sampling was used to select respondents from these identified areas. Data were collected on respondent’s 

demographics in high oil-polluted and less/non-oil-polluted areas. Data were subjected to descriptive 

statistical, budgetary, regression and inferential procedures. High oil-polluted areas recorded more inequality 

in income distributions than less/non-oil-polluted areas. High oil-polluted areas indicated a rise from the share 

of non- farm income sources from 14.3% in the least quartile to 31.8% in the highest income-quartile. 

Percentage contribution of diversification income to net- income is higher in high oil- polluted areas than 

less/non-oil-polluted areas by 22.35%. Hence, livelihood diversification income is positively correlated to Net 

income. These diversified non-farm activities indicated a higher value and larger income elasticity especially 

in the high oil-polluted areas. Promoting the development of diversification strategies to these non-farm 

activities can generate meaningful employment opportunities and increase household- income. 
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1. INTRODUCTION 

The petroleum industry in Nigeria has brought exceptional changes to the Nigerian economy in the past five 

decades when it replaced agriculture as a source of revenue for the Nigerian government [5], [35]. The crude 

oil industry has risen to the unassailable loftiness of the Nigerian economy, contributing the lion share to gross 

domestic product and accounting for the bulk of federal government revenue and foreign exchange earnings 

since early 1970. However, Nigeria’s considerable bequest in fossil fuel has not translated into a desirable 

economic performance; rather, the nation’s mono-cultural has assumed a wobbly dimension in the past 

decades predisposed to the vagaries of the international oil markets [8], [57]. Before the advent of Crude-Oil 

exploration in the crude-oil producing zones of Nigeria, the people in the area had a thriving economy with 

about 90% of the population engaged productively in economic activities, such as artisan fishing, mat 

weaving, local gin production, boat building, palm wine tapping among others [47], [23]. People travelled far 

and near to transact businesses in these areas particularly fish marketing. The discovery of petroleum in 

commercial quantities in Oloibiri in Rivers states in 1956 and the exploitation in 1958, affected the ecosystem 

and the once thriving economy of the host communities [25], [41]. The consequence of this intervention of 

Crude-oil exploration produced a shock in the local economy that resulted in decreasing economic activities 
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(particularly agricultural) leading to decreasing crop outputs and fish catch, increasing poverty and welfare 

loss [38], [45]. The incidences of poverty in Nigeria have been on the increase since 1970s during crude-oil 

exploration years. It increased by 11.2% between 1985 and 2002 (see Table 1). About 55% of the poverty 

incidences are found in the crude-oil producing zones of Nigeria [19], [46] Table 1 also indicates that Ondo 

state has the highest number of the poorest. Furthermore, Poverty incidence has been on the increase in the 

state, as it rose from 25% in 1985 to 36% in 1997 [38], [43], it increased to 41% in 2002 [45], [33]. 

 

Table 1: Incidence of Poverty in Nigeria and Ondo state in selected years (1985-2018) 

 1992 1997 2002 *2008 2018*1 

Percentage of poor people in total population 43 34 48.5   54.2 54.4 

Percentage of extreme poor in total population 28 40 45   52 53 

Percentage of poor people in the Niger-Delta areas 

(5%)** 

 

15.4 

 

16.5 

 

24.8 

 

28.6 

 

30.1 

Percentage of poor people in Ondo state areas ***  3.85  ---  5.94  11.73 12.25 

Poverty line for all poor (N) 395 395 658 825 846 

Poverty line for **extreme poor (N) 253 164 320 523 531 
Source: F.O.S.: Poverty and welfare in Nigeria National Consumer Survey 

           : * U.N.D.P. (Human Development Report) 1998 & 2018 

           : * *The poorest among the poor 

           : *** NDDC 2002, assessment of NDDC project in the Niger-Delta areas 

           : *1 National Bureau of Statistics, 2019 (www.nigerianstat.gov.ng) 

 

Evidence from Table 1 shows that from 1992 to 2018, poverty increased in the country with a high prevalence 

in the crude oil-producing areas. This was attributed to crude-oil pollution in the host communities that 

deprived the communities’ profitable livelihood activities, particularly farming enterprises [55], [32]. In 

various parts of Nigeria where there are activities of mineral resources explorations, such as Tin mining in 

Jos, Plateau State, Gold mining in Ipinrindo, Osun State, Crude-oil exploitation in Niger-Delta areas 

established evidences of pollution from these mineral resources explorations destroying sources of livelihood 

of the host communities [2], [48]. These have led to increasing poverty, misery and conflicts between the host 

communities and the minerals resources exploration companies; an example is the case of Niger-Delta areas 

of Nigeria [5], [34]. This poverty assessment result has provided some illuminating and explicit relationship 

between loss and decrease in agricultural livelihood and crude-oil exploration. As a result of low income 

earned in farming enterprises in crude oil-polluted areas, farming households diversify to non- farm sources 

to improve household income. Evidence in the literature over the last decades, [29], [11], [51], [26], [24] 

argued that the share of household income from non- farm sources is growing. Surveys by [9], [17], [6], [18], 

[37], [13] argued that non- farm sources account for 40-45 percent of average rural household income in Sub- 

Saharan Africa (SSA). Also, establishes growing non-farm income in Latin America and South Asia with 

about 30-40 percent coming from non- farm sources [14] Such patterns of diversification show promises to 

transform the structure of rural economies and societies [21], [1]. Past studies have indicated that earning in 

agricultural activities is hindered by environmental degradation, such as crude oil-pollution which resulted to 

farm low outputs and poor household income [3], [10]. This has forced many households to make various 

adjustments such as diversification to nonfarm rural activities [39], [49]. Therefore, the following questions 

are of empirical significance to the study. What is the effect of crude- oil exploration on revenue generated 

from farming enterprises? Is crude-oil pollution as a form of environmental degradation the basis for 

livelihood diversifications by the households? What is the livelihood diversification strategy of the crude-oil 

producing communities in Ondo state of Nigeria?  What is the significance of livelihood diversifications on 

household income? Is livelihood diversification related to improve household income in the area of study? 

https://www.sagepublisher.com/
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1.1 Objectives of the Study 

1. To examine the profit/loss of farming on land and fishing on water resources in high oil-polluted and 

less/non-oil-polluted areas. 

2. To asses various levels of livelihood activities (cropping /fishing activities and Non-Farm Rural 

Activities NFRA) engaged by the farmer in high oil-polluted and less/non-oil-polluted areas. 

3. To measure income and income variation for all types of livelihood activities in high oil-polluted and 

less/non-oil-polluted areas. 

4. To estimate the effects of Income from Diversification strategies on household’s income. 

 

1.2 Theoretical Frame work of the Livelihood Concept 

The study’s hypothesis conceptualized that livelihood in agricultural and related non-agricultural activities 

must generate a viable income sufficient enough to meet households’ needs. The continued advancement of 

the sustainable development concept has given birth to the livelihood concept [36], [54]. This conceptual 

approach of livelihood security perspective provides a framework to assess critically sustainable livelihood 

through looking at the adequate stocks of flows of food and income to meet basic needs of all the household 

members [58], [28]. In other words, livelihood is said to be sustainable when it can cope or recover from 

stresses and shocks, maintain or enhance its capabilities and asset, while not undermining the natural resource 

base. Supporting this assertion [12], [52] deduced that people’s livelihood security is based more or less 

exclusively on the use of natural resources. Therefore, management of natural resources for the present use, 

while not undermining the future use of such resources becomes very important and critical. Understanding 

livelihood concept is to understand all aspects of sustainable development in a given area. A rural farmer is 

faced with a set of livelihood resources that can influence its outcome. These include: Human resources e.g. 

skills, knowledge and ability to labour for successful different livelihood strategies. Financial resources e.g. 

cash, credit and other economic assets such as farming and fishing equipment that are essential for pursuit of 

any livelihood strategy. Natural resources e.g. land, wetlands, forests and water from which resource and 

services useful for viable livelihoods flow, Social resources e.g. social networks upon which farmers draw 

when pursuing different livelihood strategies [40]. When these resources are abundant, attainment of 

livelihood security is assured. The co mbination of strategies would depend on different livelihood strategies 

(such as agricultural intensification, diversification from farm to non- farm sources) for which the farmer has 

access to and control over. Hence, understanding the threats and challenges to the livelihood concept is 

important for policy intent. 

 

1.3 Focus on Ondo state 

The economy of the host communities of crude-oil producing areas of Nigeria experienced a thriving economy 

with about 90% of the population engaged productively in economic activities of agriculture and fishing [23], 

[22]. The interventions of Crude-oil exploration have created a shock in the economic activities of the people 

and destabilized the ecosystem. The economic activities of the people are now vulnerable to these shocks 

causing a significant decrease in agricultural/fishing outputs and increasing poverty. The coastal riverine area 

of Ondo state, Nigeria, is the testing ground for this hypothesis that loss of livelihood in agricultural activities 

was due to operations of Crude-oil Exploration Company. Supporting this hypothesis, is the report carried out 

by Federal government in conjunction with [60] on the assessment of poverty in selected six states of the 

country- Sokoto, Bauchi, Cross-river, Enugu, Kaduna, and Ondo. From the result of this assessment, Ondo 

state was ranked 3rd poorest and 7th poorest among the 36 states in Nigeria. Furthermore, the poverty profile 

of the crude-oil producing zones conducted in 2016 by NDDC, Ondo state was ranked the least, and some of 

the indicators used were functional industries, post-secondary schools, and level of infrastructures among 

others. Ondo state recorded the least and ranked the poorest. Yet the states receive an average of 450 million 

Naira (about 3.45 million U.S dollars) monthly as derivation- fund to develop these areas. According to [23] 
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argued that a good number of the residents of the crude-oil producing areas in Ondo State are the Ilajes. The 

Ilajes are very illustrious, and a distinctive group of the Yoruba entity twig up among the four main geo-

political units namely Mahin, Ugbo, Aheri and Etikan among various smaller units. History has it that the 

peoples (Ilajes) reside in these noble towns and were said to have come from ILE-IFE their novel ancestral 

home/settlement in the 10th century. These towns are found along the Atlantic coastline of Ondo State of 

Nigeria while a sizeable number of the people inhabit along the shoreline of the Atlantic Ocean and others on 

land. Ilajeland is surrounded by the Ijebus to the West and the Itsekiri to the East. Also, Ilajeland is bounded 

by the Apoi to the North West, while the Arogbo-Ijaw, to the North east. Ilajeland is bordered by the Atlantic 

Ocean in the southern part. It is on record that a good number of the Ilajes are self- motivated and innovative. 

History has it that due to the environment they found themselves, the Ilajes developed great proficiency in 

aquatic resources management in addition with tremendous acclimatization ability that make it possible for 

the people to overcome not too conducive geographical environment. The Ilajes transformed the harsh 

environment to an immense benefit. These attributes of the Ilajes propelled them to put together large 

communities like Aiyetoro, Ugbonla, Orioke Zion PePe among others.  

 

History has it that Aiyetoro communities in the 50s – early 80s had the highest per capital income in the whole 

of Africa. Due to the communal system practised and great edifice constructed attracted visitors, tourists and 

researchers from all over the world especially Europe, Canada, and America almost on daily visit to this 

unique community [23]. The quantification of the link between livelihood activities loss and environmental 

degradation can provide a structural handle for policy makers in making relevant welfare policies in mineral 

resources exploration communities. The benefits are implicit in the fact that if livelihood diversification can 

boost income, poverty can be reduced among the households in the affected areas. Studies by [27], [54] 

revealed that people are migrating from the crude oil exploration areas to a better place for sustenance and 

survival [7], [56]. Hence, there is the need to examine empirically the extent of damage and what can be done 

to alleviate the unhealthy situation in host communities. These observations and the need for positive actions 

constitute the justifications for this study. 

  

2. Research materials and methods 

 

2.1 Area of Study 

The study was carried out in Ondo State, located in Southern Western Nigeria. The 2016 National population 

estimated the state population as 3,441,024. The state lies between longitudes 4.00 E and 6.00E and latitudes 

5.45 N and 8.15 N. The state covers an area of over 14,595 square kilometers and divided into 18 Local 

Government areas [44]. 

 

https://www.sagepublisher.com/


ISSN: 18158129 E-ISSN: 18151027 

Volume 16, Issue 06, December, 2020 

 

273 
 

 
Figure 1: Map of Africa showing Nigeria 

 

 
Figure 2: Map of Nigeria showing Ondo State 
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Figure 3: Map of Ondo State showing the Crude-oil exploration areas 

 

2.2 Sampling Procedure and Data Collection 

Primary and secondary data were collected for the study. The primary data were obtained through structured 

questionnaires that were administered on farming households in both high crude-oil polluted and less/non-oil-

polluted areas. Secondary data were obtained from [15], National Bureau of statistics (NBS), Oil companies’ 

office in Ondo and Lagos State, Department of fisheries of Ondo state and local governments respectively. 

Focus Group Discussions FGD that cut across age and sex on the perception of pollution and its effects on 

their livelihood and environment were also conducted. Based upon the available information of the population 

size, the sampling procedure employed was Multi-stage random sampling. The first stage was the selection of 

the petroleum exploitation areas and also the affected areas of the State (4 local Governments were identified). 

The second stage was the stratification of the areas into two groups high oil-polluted and less/non-oil- polluted. 

The third stage was the selection of the farming households from a list of farming households obtained from 

Agricultural Development Projects (ADPs) office, Local governments offices and a local guide. The fourth 

stage was the selection of 300 farming households taken from a compiled list of about 3400 farming 

households in high polluted areas, 290 farming households were also taken from a compiled list of about 3200 

farming households from less/non-oil-polluted areas, using simple-random sampling method. In the selection 

of the sample size, population at each location were considered (Tables 2-3). A total of 590-sample sizes were 

retained for subsequent analysis. The study therefore, covered farming households that are into cropping 

activity, fishing activity and non-farm activities. 

 

Table 2: Stratification of sample areas to polluted and non-polluted 

Oil-Polluted   Less/non oil-Polluted  

Town Local Govt. Population Town Local Govt. Population 
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Ayetoro Ilaje (1) 18,146 Igbodigo Okitipupa (3) 3848 
Awoye Ilaje 2301 IsaleEbute Okitipupa 2750 

Molutehim Ilaje 1597 Igbobini Ese-odo 6960 

Arogbo Ese-odo (2) 10,362 Ebute Irele (4) 1235 

Igbekebo Ese-odo 2299 Mahintedo Ilaje 2909 
Iju – Osun Irele 2383 Igbokoda Ilaje 12,803 

Source: [44] 

 

Table 3: Survey Towns and the estimated sample size 

Arogbo 10,362 60 
Ayetoro 18,146 60 

Igbokoda 12,803 60 

Awoye 2,301 45 
Igbobini 6,960 50 

Molutehim 1,597 45 

Mahintedo 2909 45 
Igbekebo 2999 45 

Iju-Osun 2383 45 

Ebute- irele 1235 45 
Igbidigo 3648 45 

Isale-ebute 2750 45 

Source: [44]  

 

Where Pop. = Population 

 Ss     = Sample size 

 N      = 590 

           NB: The proportionality factorwas used for the estimated sample size  

 

2.3 Method of Data Analysis 

2.3.1 Budgetary Analysis 

Budgetary analysis was used to measure the profitability of farming on land and fishing on water resources in 

high crude oil-polluted areas and less /non-oil-polluted areas. This method was used to analyze objective one. 

 

𝐺𝑀 =  ∑ 𝑃𝑖𝑌𝑖 − 𝐶𝑖      𝑤ℎ𝑒𝑟𝑒 𝑖 = 1,2,3, … , 𝑛                                            (1) 

 

Where GM = Gross Margin 

Pi = the market price of the ith output (N /unit) in the activity 

Yi = the annual yield of the ith output (unit/ha) 

Ci = the imputed cost in producing the ith output (N /ha) 

 

Further analysis was required to measure the relationship of the intervention of crude-oil exploitation on 

natural resource use based livelihood activities (crop farming and fishing). Index of Oil Exploration was 

computed to measure this relationship [16]: 

 

𝐼𝑂𝐸 =  ∑ 𝐾𝑖𝐿𝑜𝑔𝐾𝑖−1 (2) 
 

Where 

𝐾𝑖 =  
𝑌𝑖

𝑋𝑖    
      𝑤ℎ𝑒𝑟𝑒 𝑖 = 1,2,3, … , 𝑛 

 

Where IOE = Index of Oil Exploitation 

           Ki = proportion of income from fishing/ crop farming 

           yi = income derived from the sales of output iN) 
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          xi = imputed cost of producing output i(N) 

          IOE was computed for both polluted and non-polluted areas. 

 

2.4 Computation of Livelihood Diversification Index (CDI) 

This was used to capture the various levels of livelihood activities (cropping /fishing activities and Non- Farm 

Rural Activities NFRA) engaged by the farmer. Hence, the following indexes were computed. This method 

of analysis was used to achieved objective two 

1. The Livelihood diversification index, LDI, using Herfindel index to measure the degree of 

diversification. 

2. Geometric index, GI, was fitted to captures the vulnerability of cropping/fishing income to other 

sources of income and total income. 

 

Herfindel index given as 𝐿𝐷𝐼𝐻  =  
1

𝑁
∑ 𝑁𝑖2𝑞

𝑖=1     (3) 

 

Where Ni = 


q

iN 1

1
Bi/Ai 

 

Where LDIH= Livelihood Diversification index. 

            Ni = Proportion of the cropping/fishing income 

            Bi = Gross income from cropping/fishing income 

            Ai = Total income from all the activities 

 

If 0<CDI < 1. The lower CDI falls below 1, the higher the degree of diversification, and vice versa. 

 

Geometric Index GI is meant to capture the weighted (i.e. its vulnerability) of diversification of each activity 

income considering the total income of all activities (or total income) in both areas. Taking a cue from the 

work of [4], [59], [20], [50]. 

 

GI  =
n

1



n

i

Wi
1

i= 1,2,…,n.                                        (4) 

 

GI = Geometric Index 

n = number of occupations in a combination 

Wi = particular weight attached to each class of occupation (Proxy as income proportion) 

 

The higher the index the higher is its vulnerability i.e. the likelihood to help minimize risk and help to boost 

income. 

  

2.5 Farm household’s income and distribution, Gini Co-efficient and Wolfson’s Polarization index.  

This was used to measure income and income variation for all the types of livelihood activities and also, to 

examine income inequality and polarization of income from farm and non- farm livelihood activities. This 

method of analysis was used to achieved objective three 

 

G  = 1  + 
n

1
 - 

Yn2

2
 (Y1  + 2Y2  + 3Y3   +,…, + nYn    (5) 
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Where G = the Gini co-efficient 

Y = mean income 

 n = sample size 

Yj = income of the jth farmer (J = 1, 2,…,n) 

 

W = 2(U* - UL )         (6)  

 m 
 

W = Wolfson polarization index 

U* = mean distribution – corrected mean income (i.e actual mean income – Gini ratio)  

UL) = mean income of the poorest half of the population. 

m = mean income. 

 

2.6 Estimation of the effects of Income from Diversification on Net income. 

Multiple Regression and Correlation Analysis were used to explain the influence of a change in the value of 

farm income, non-farm income on net income in order to determine the effects of Diversification. This method 

of analysis was used to achieved objective four. 

 

Thus, the multiple regressions were stated: 

 

𝑌𝑖 =  𝛽0 + 𝛽𝑖𝑁𝑖 +  𝛽2𝑅𝑖 +  𝛽3𝐶𝑖 +  𝛽4𝐺𝑖 +  𝜀𝑖      𝑤ℎ𝑒𝑟𝑒 𝑖 = 1,2,3, … , 𝑛  (7) 
 

Where 𝑌𝑖 = Net income 

𝛽0 = Constant term 

𝛽𝑖 -4 =Regression co-efficient 

 𝜀𝑖      = error term 

Ni = Imputed cost of producing non-farm output i 

Ri = Income derived from the sales of non-farm output i 

Ci = Imputed cost of producing farm output i 

Gi = Income derived from the sales of farm output i 

The analysis was done for both polluted and non-polluted areas. Ordinary least Square (OLS) estimation 

technique adopted. 

 

3. Research Results and Discussions  

 

3.1 Gross Margin analysis  

The major farming occupations in this study were fisheries activity in the high oil-polluted areas and cropping 

activity in the less/non-oil-polluted areas. Using budgetary analysis technique to determine the profitability 

of each activity, the results were presented from Tables 4-6. The average Gross Margin, GM, for cropping 

activity in less/non-oil-polluted is higher than the average cropping activity in high oil-polluted areas by 

64.24% (see Table 4). Similarly, the average GM in fishing activity in high oil-polluted areas is higher than 

average GM in fishing activity in less/non-oil-polluted areas by 44.66%. The results of the t-test carried out 

indicated that there is significant difference (t=3.39) between fishing activity in high oil-polluted and fishing 

activity in less/non-oil-polluted areas. This is because majority of the farmers who were into fishing in the 

high oil-polluted areas were more than farmers in the less/non-oil-polluted areas, with about 30% difference 

(see Table 6). Also, the average GM in cropping activity in less/non-oil-polluted is higher compared to what 

we have in high polluted areas by 64.24%. The results of the t-test carried out revealed that there is a significant 
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difference (t=5.01) between cropping activity in less/non-oil-polluted and cropping activity in high oil-

polluted areas. These results show that a higher GM in cropping activity in less/non-oil-polluted areas, with a 

difference of 19.58%. From the results above it shows that the average Gross margin for crop activity in 

less/non-oil-polluted areas is higher than Gross margin of fishing activity in high polluted areas. Table 6 also, 

revealed the estimated farmer who made losses in high oil-polluted areas are 14.1% higher than farmers who 

made losses in less/non-oil-polluted areas (see Table 6). This decreasing revenue in fishing activity was due 

majorly to direct causal relationship to environmental degradation of crude-oil spills and incursion into 

freshwater that led to depletion in captured fisheries. 

 

Table 4: Estimated Average Gross Margin of cropping and fishing activities 

Regions                            Farming activity  N / Annum 

   Cropping  Fishing  

High polluted areas  N17,373.01 

(17.88%) 

N52,119.04 

(72.33%) 

 N 69,492.05 

 

Less/non-polluted 

areas 

  

N 79,773.94 

(82.12%) 

  

N19,943.48 

(27.67%) 

  

N 99,717.42 

 

Total 

  

N97,146.95 

(100.00) 

 

N 72,062.52  

(100.00) 

 

Source: Computation from the Data collected from the Field survey  

Note N: The Country Currency denoted by N (Naira) 

 

Table 5: Results from t-test statistics (*Significant at 5%) 

Hypothesis Calculated 

t-test 

Decision 

There is no significant difference between fishing activity in 

the polluted and fishing activity in non-polluted areas 

 t = 3.39* Reject Ho 

There is nosignificant difference between cropping activity in 

non-polluted and cropping activity in polluted areas 

 t = 5.01* Reject Ho 

Source: Computation from the Data collected from the Field survey 

 

Table 6: Distribution of Farmer’s Revenue in Cropping and fishing activities 
Item High oil-polluted areas Less/non oil-polluted areas 

Major Occupation   

(i) Farming 

(ii) Captured fisheries 

      105 (35.0%) 

      195 (65.0%) 

     155 (53.45%) 

     135 (46.55%) 

           Total       300       290 

   

Revenue 

Highest revenue (mean value) 

Average cost 

Net Income/Loss 

          N 

     515,750 

     363,750 

     152,000   

         N 

      512,550 

      257,550 

      255,000 

 

Least revenue (mean value) 

Average cost 

Net Income/loss 

 

    363,150 

    538,500 

  (175,350) 

 

        58,278 

       121,735 

       (63,457) 
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Estimated profited household 

Estimated loss household 

 

207 (69.0%) 

  93 (31.1%) 

 

241 (83.1%) 

  49 (16.9%) 

Source: Computation from the Data collected from the Field survey 

 

From the computation of IOE Index of Oil exploitation for both areas, the results are presented in Table 7. 

The analysis indicated a negative relationship in high oil-polluted areas. IOE of –2.202 indicated that for every 

N1 derived from the sales of output I, N 2.202 was used for the imputed cost of producing i. This revealed 

crop farming and fishing activities no longer a profitable business venture, as less farm outputs and fish 

captured activities were obtained after toiling for many days. Efforts were no longer commensurably. Hence, 

production costs are being augmented from income coming from non- farm sources. However, in less/non-

oil-polluted areas, for every N1 invested in producing output i, N1.79 were derived from the sales of output i. 

 

Table 7: Index of Oil Exploitation IOE 

Areas N Minimum Maximum Mean Std. 
Deviation 

Polluted 290 -1.772 -2.632 -2.202 -0.015 
Non-polluted 300 0.866 2.714 1.790 0.158 

Source: Computation from the Data collected from the Field survey 

 

3.2 Computation of Livelihood Diversification Index 

The results of the analysis from livelihood diversification activities were presented in Tables 8-10. The study 

revealed that the proportion of farmers who diversified into non- farm activities in high oil-polluted areas was 

15.22% higher than farmers who diversified in less/non-oil-polluted areas (see Table 8). However, 

computation of Livelihood Diversification Index (LDI) revealed that the degree of diversification is higher in 

high oil-polluted areas with a margin of 0.11 (Table 9). While Geometry Index GI revealed a higher margin 

of 0.3311 in the high oil-polluted areas. This shows that farmers in less/non- oil- polluted areas are more 

vulnerable than farmers in high oil-polluted areas (Table 9). This is because farmers in the high oil-polluted 

areas already know that they are faced with the challenges and threat of water pollution that decreased fish 

catch, resulting to low income and so they diversified more to other sources of income than farmers in 

less/non-polluted areas. Farmers in the less/non-oil-polluted areas believe that they cannot be affected and so 

they diversified less. The results of the t-test carried out indicated that there exists a significant difference in 

the vulnerability of livelihood diversification by farmers in high oil-polluted and less/non-oil-polluted areas 

(see Table 10). 

 

Table 8: Levels of Livelihood Activities Diversification to non- farm activities 

Livelihood activity High Oil-Polluted Less/non oil-Polluted 

0 34 (11.33) 77 (26.55) 
1 95 (31.67) 52 (17.93) 

2 98 (32.67) 103 (35.52) 

3 73 (24.33) 58 (20.0) 

Total 300 290 

Source: Computation from the Data collected from the Field  

Survey Note: Figures in parenthesis are in percentage (%). 

 

Table 9: Livelihood Diversification Index 

 High Oil-Polluted Less/non oil-polluted 
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Mean Income N 59817.2 N 92074 
LDI 0.3099 0.198 

GI 0.9144 0.5833 
Total 300 290 

Source: Computation from the Data collected from the Field survey 

 

Table 10: Results from t-test statistics (*Significant at 5% ** Not significant) 

Hypothesis (Objective) Calculated t- 
test 

Decision 

There exists no significant difference in the 

vulnerability of livelihood diversification by farmers in 

polluted and non-polluted areas 

t = 4.02* Reject Ho 

Source: Computation from the Data collected from the Field survey 

 

3.2.1 Reports of the Focus Group Discussions 

Majority of the people who participated in the Focus Group Discussion (FGD) clearly stated that declining 

revenue from farming enterprise was as a result of crude-oil pollution. Its incursion into freshwater often kills 

the fishes and reduces fisheries outputs. Its spills on agricultural land render the soil unproductive leading to 

a decrease in yield from crop production. The discussants stressed that to improve household income 

household heads diversified into other sources of income generating activities so as to meet the household’s 

basic needs Reports of the Focus Group Discussions (FGDs) reveal that 80% of the respondents witnessed 

incidence of crude oil-pollution. This has destroyed farmlands and reduced capture fisheries (Table 11). These 

reports indicated that about 74.33% of the respondents stated that crude-oil pollution affected outputs 

negatively. In addition, 55% of the respondents reported that about 25% of their outputs were lost to crude-

oil pollution. Also, 14% of the respondents indicated that 50% of their outputs were lost to crude- oil pollution 

(Table 11). 

  

Table 11. Reports of Focus Group Discussions (FGDs) 
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Source: Computation from the Data collected from the Field survey 

 

Evidence of the incidence of Crude Oil-Pollution on Farmland / Fishing area as stated by the Respondents is 

as follows: 

 

1. Black Oil found on farmland / Fishing area 221 (73.67%) 

2. Dead Fishes and Oil water found on fishing area 129 ( 66.15%) 

3. Sea Incursion into freshwater 138 ( 70.77%) 

4. Crude Oil Spillage on farmland / Fishing area 217 ( 72.33%) 

5. Low outputs 216 ( 72.00%) 

6. Seed did not germinate properly 54 ( 51.43%) 
7. Extra cost spent to improve soil fertility 63 ( 60.00%) 
8. Sharp reduction of captured fisheries 141 (72.31%) 

 

Some of the major problems as stated by the respondents are as follows: 

1. Lack of credit facilities                                                      22.82% 

2. High cost of inputs                                                             21.67% 

3. Water hyacinth has taken over the water ways                 19.31% 

4. Big fish destroying fishing nets                                         17.39% 

5. Loud noise of the speed boat drive away the fish              16.62% 

6. Poor market price offered for outputs/harvests                  16.21% 

7. No processing plant                                                            15.82% 

8. High cost of transportation                                                 14.92% 

 

Suggested solutions as indicated by the respondents are as follows: 

1. Government and oil companies should provide credit facilities 

2. Government should intervene in the scarcity of high cost of petrol. 

3. Oil companies to clean up oil spillages when it occurs. 

4. Oil companies should pay compensation to affected farmers of oil spillage. 

5. Establishment of micro-enterprise in their locality 

 

3.2.2 Livelihood Diversification Strategies 

Due to low income earned from farming livelihood activities, household heads diversified into other sources 

of income generating activities so as to improve household income and meet their basic needs. Table 12 

presents the results of the different livelihood activities engaged in by household heads. The results revealed 

that about 11.33% households did not diversified and rely only on income from farming enterprise, while 

88.67% households diversified. Findings from this study revealed that farming households employed multiple 

sets of non-farm livelihood portfolios to improve household income. Table 12 reveals that majority of the 

household heads were engaged in two non- farm livelihoods activities. These are Local Brewing (70.68%) 

and Mat Weaving (74.81%). The income from these two non- farm activities contributed significantly to 

household’s income. 

 

Table 12: Livelihood Diversification Strategies 

Activity (N=300) Diversification 
Trend 

Reason for Trend 

Main Occupation Livelihood activity 1. Crude-oil 

Farming 105 (35.00%) 0. 34 (11.33%) pollution incursion 
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Fishing 195 (65.00%) 1. 107 (35.67%) into fresh-water and 

Other Occupation (N=266) 2. 123 (41.00%) farming area 
Fish Trading 76 (28.57%) 3. 34 (11.33%) reducing yield. 

Trading (Manufactured goods) 88(33.08%) 4. 2 ( 0.67%) 2. Poor yield outputs. 

Artisans 67 (25.19%)  3. Increase income 

Boat Building 20 (7.52%)  generation. 

Plank selling 14 (5.26%)   

Paid employment 34 (12.78%)   

Mat weaving 199 (74.81%)   

Remittances (Local & Abroad) 27(10.15%)   

Palm wine Tapping 50 (18.80%)   

Local Brewery (Local gin) 188 (70.68%)   

Motorcycle Okada Operators 9 (3.38%)   

Others 37 (13.91%)   

Source: Computation from the Data collected from the Field survey 

 

Table 13 explains the level of livelihood diversification pattern and estimated Composite Entropy Index which 

is the proxy for livelihood diversification. Table 13 reveals a 0.635 (CV 37) index for diversification into one 

activity and 0.255 (CV = 12) index for diversification in four enterprises. The result ho wever, shows that as 

the number of livelihood diversification decreases the CE-Index increases and would become one for no 

livelihood diversification. This implies specialization into one enterprise. On the average, the CE-Index for 

the whole sample is 0.441 (CV 42). This suggests that livelihood diversification exists. The CEI- index shows 

that household undertook one form of livelihood diversification or another. However, majority of the 

household heads were into one or two livelihood diversification ac tivities. 

 

Table 13: Livelihood Diversification Indices Computed in the Study Area 

Composite Entropy Index 

Diversification 

Trend 

Frequency 

(%) 

Combination Standard 

error 

Min. 

Value 

Max. 

Value 

C.V (%) 

0 34 (11.3) 1.0 1.0 1.0 1.0 100 

1 107 (35.7) 0.635 0.232 0.382 0.968 37 

2 123 (41.0) 0.458 0.113 0.314 0.679 25 
3 34 (11.3) 0.401 0.096 0.304 0.613 24 

4 2   ( 0.7) 0.255 0.031 0.215 0.526 12 

Total 300 (100.0) 0.441 0.185 0.304 1.0 42 

Source: Computation from the Data collected from the Field survey 

 

Figure 2 presents the proportion of income from livelihood diversification in the total income. The results 

from figure 2 reveal that 11.33% household heads did not diversify and rely only on income from 

farming/fishing sources. About 17.67% of the household heads derived 100% income from diversification 

activities. The results show that about of the 39.00% household heads derived above 50% income from 

diversification activities and 32.00% households derived below 50% income from diversification activities. 

The implication of this result is that 85.2% of the household heads that relied only on farm income were unable 

to meet household basic needs compared with only 32.3% of those that diversified into non-farm activities. 

This finding suggests that livelihood diversification to non- farm sources are growing. Such patterns of 

diversification can transform the structure of rural economies if strengthened. 
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3.3 Estimation of the effects of Livelihood Diversification Income on Total Income. 

High oil-polluted areas recorded more inequality in income distribution than less/non-oil-polluted areas. Mean 

annual per household income varied from N 19343.7 to N 32468.9. A higher Gini index of 0.49 and Wolfson 

of 0.65 were obtained in the high polluted areas. This indicated that there were more inequalities in income 

distribution in high oil-polluted areas. Wolfson’s index analysis revealed a strong relationship between income 

earned from non-farm and total income. High oil-polluted areas indicated a rise from the share of non- farm 

income from 14.3% in the least quartile to 31.8% in the highest income quartile. Percentage contribution of 

diversification income to net income is higher in high polluted areas by 22.35% (63.18% in high polluted and 

40.83% in less/non-polluted area) (Table 14). he Correlation analysis indicated Ri (Diversification income) 

of 0.423 in high oil-polluted and 0.305 in less/non-polluted, while Gi (Gross farm/fishing income)–0.270 in 

high oil-polluted and 0.005 less/non-oil-polluted. These results indicated that Diversification income is 

positively correlated to Net income. Results of the elasticities from the Multiple Regression analysis indicated 

sum of Elasticities to be 1.032 in high polluted and 0.84 in less/non-oil-polluted areas (Table 15). Results 

obtained in high oil-polluted area were found to be statistically higher than unity indicating increasing returns. 

The over-all findings suggest that Diversification has a positive effect on Net income and a relationship existed 

between income from livelihood diversification and poverty reduction (Table 15). An indication that 

improvement in livelihood diversification can reduces poverty. 

 

Table 14: Mean income distribution of cropping/fishing and non-farm activities 

 High oil-polluted areas Less/non oil-polluted areas 

Farm sources N 73784.51 (42.96%) N 108389.36 (53.23%) 
Non- farm sources N 97967.15 (57.04%) N 95235.22 (46.77%) 

Mean income  N 85875.83 N 101812.24 

Source: Computation from the Data collected from the Field survey  

 

Table 15: Diversification index and Poverty level 
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 N Household per capital income (#)  Income 

Distribution 

Poverty level 

  Average 
income 

Income Quartile 
1 2 3 4 

Gini Wolfson Head 
count 

Poverty 
gap 

High 
Polluted 

300 19343.7 7060 
(14.3) 

23705 
(28.5) 

41203 
(31.3) 

57143 
(31.8) 

0.49 0.65 62.77 % 0.69 

Less/non- 

Polluted 

290 32468.9 8450 
(19.7 

35800 
(32.5) 

58760 
(41.3) 

78950 
(45.5) 

0.38 0.49 31.73% 0.31 

Source: Computation from the Data collected from the Field survey  

 

Table 16: Results from t-test statistics (* Significant at 5%) 

Hypothesis Calculated t- 
test 

Decision 

Crude oil exploration has no effect on 
  agricultural livelihood in the study areas  

t = 4.43* Reject Ho 

Source: Computation from the Data collected from the Field survey 

 

The result from the findings show that non-farm earnings account for a considerable share of farm household 

income. Its contribution to household income is significant. Therefore, how many years Ti necessary for 

intervention of government policy for poverty alleviation/ to take the poor farmer i with non- farm income Yi 

to reach the poverty line Z, if non-farm income grows at the annual rate g. Following the works of [30], [31], 

the following equations were deduced: 

 

Poverty line was estimated using   Z = e (a+bR)        (8) 
 

Z = Food poverty line (cost of acquiring minimum calorie intake) 

R = recommended daily allowance of calories per adult equivalent. a and b = parameters estimated. 

 

This study used the FAO recommended daily energy requirements per Adult of 2250 Kcal. While parameters 

a and b were derived by 

 

  InXj= a + bCj         (9) 
 

Xj = total food expenditure per adult equivalent by household j 

Cj = total calorie consumption per adult equivalent by household j 

a and b are parameters to be estimated. a = intercept, b = coefficient 

Cj is the calorie equivalents of the different types of foods consumed by the different households converted 

to calories. Any farmer’s per capita expenditure below this line is regarded as poor. 

 

P   = 
N

1










 q

T Z

YiZ

1

i=1,2,---, q         (10) 

 

Where P  = poverty measure or poverty gap index 

              Z = poverty line 

   q = number of household/farmers below the line 

   N = sample size 

  Yi = income of the ith population 
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  = FGT parameter which takes the values of 0,1, and 2 depending on the degree of  

   concern about poverty  

 

If 
 

Z

yiz 
 = income gap I 

 

If   = 0 then, Po = H
N

q
q

N


1
, headcount ratio or incidence of poverty: % of poor population    

 

If   = 1, P1    = 









 q

T Z

YiZ

1

, poverty gap index or depth of poverty index, where 

 

(z – yi) = total income deficit of the poor = minimum cost to eliminate poverty with perfect targeting 1 
(diversification) 
 

𝑃1 =  ∑
𝑍− 𝑌𝑖

𝑛𝑍

𝑞
𝑖   =  

𝑇𝑎𝑟𝑔𝑒𝑡𝑒𝑑 𝑊𝑒𝑙𝑎𝑓𝑟𝑒 𝐵𝑢𝑑𝑔𝑒𝑡

𝑈𝑛𝑡𝑎𝑟𝑔𝑒𝑡𝑒𝑑 𝑊𝑒𝑙𝑎𝑓𝑟𝑒 𝐵𝑢𝑑𝑔𝑒𝑡
                                                            (11) 

 

1 - P1 = Gain from targeting = % of untargeted budget saved 

 

If   = 2, P2    = 









 q

T Z

YiZ

1

, severity of poverty index.  

 

Note: Severity of poverty index measures inequality among the poor. 

 

How many years (Ti) does it take for a poor person (I) with income (Yi) to reach the poverty line (Z) if income 

grows at the annual rate (g) 

 

𝐺𝑟𝑜𝑤𝑡ℎ 𝑟𝑎𝑡𝑒 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑖𝑛 𝑑𝑖𝑠𝑐𝑟𝑒𝑡𝑒 𝑡𝑖𝑚𝑒 ∶ 𝑌𝑖 (1 + 𝑔)𝑡𝑖 = 𝑍    (12) 
 

Hence  𝐼𝑛𝑌𝑖 + 𝑇𝑖  𝐼𝑛 (1 + 𝑔) = 𝐼𝑛 𝑍 
 

𝐸𝑥𝑖𝑡 𝑡𝑖𝑚𝑒 𝑜𝑢𝑡 𝑜𝑓 𝑝𝑜𝑣𝑒𝑟𝑡𝑦 𝑖𝑠 𝑇𝑖 =  
𝐼𝑛 𝑍−𝐼𝑛 𝑌𝑖

𝐼𝑛 (1+𝑔)
=

𝐼𝑛 𝑍−𝐼𝑛 𝑌𝑖

𝑔
 Years    (13) 

 

For the whole population, the average exit time is 

 

 𝑇 = 𝐼 ∑ 𝑇𝑖  𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑖𝑛 𝑦𝑒𝑎𝑟𝑠 (𝑛𝑜𝑡𝑒 𝑡ℎ𝑎𝑡 𝑇𝑖=0 𝑓𝑜𝑟 𝑝𝑒𝑜𝑝𝑙𝑒 𝑎𝑙𝑟𝑒𝑎𝑑𝑦 𝑎𝑡 𝑜𝑟 𝑎𝑏𝑜𝑣𝑒 𝑍).
𝑁
𝑖   (14) 

 

The implication of this result is that if government and crude-oil exploration companies can design an effective 

policy to make these non- farms more attractive by opening up markets for the products and create necessary 

infrastructures to boost such non- farm sources, poverty can be reduced. Secondly, government stimulating 

rural financial system extending financial inclusion services, credit, insurance savings-particularly the core 

poverty area to undertake higher returns non- farm activities, access to sufficient working capital to permit 

productive and non- farm investment can also influence increase in household’s income. The results indicated 

that policy and necessary intervention of government in 4.5 years consecutively in high oil-polluted areas and 
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3.8 years in less/non-oil-polluted areas could pull those below poverty line to poverty line and probably 

surpass it. With this government would have improved the poverty status of farmers in the areas under study. 

 

4. Conclusions 

The study revealed that there is a significant relationship in the Gross margin of major agricultural activities 

in both regions.  Also, there exists a significant difference in the poverty gap of farmers in both regions with 

a higher incidence found in high oil-polluted areas. Hence, low levels of income existed in the high oil-

polluted areas as 80% of the farmers earned less than one dollar per day (N 90- N 135). One way a farmer 

coming out from poor income from agricultural livelihood is through livelihood diversification to non- farm 

sources, as revealed by the study the higher the diversification the better the farmer’s household’s income.  

Specific poverty-reducing intervention is necessary especially in hard-core severe poverty areas as indicated 

to be high in high oil-polluted areas. Instead of the 40% derivation fund from the 13% federal government 

derivation fund to the state monthly totaling N 450 million Naira (about $3.46 Million Dollar) million monthly 

to State development agencies (OSOPADEC), the money should be made directly in the development of the 

community facilities like extension service center, health centers, building of school, technical institutes to 

improve skilled manpower and the promotion of labor- intensive job creation schemes, and the construction 

of cottage industries as identified  in each areas. The primary beneficiaries of the anti-poverty measures should 

be those within the 30% severity poverty group as revealed by the study to be in the high oil-polluted areas. 

Similarly, farmers in less/non-oil-polluted areas are more vulnerable as revealed by the study. Farmers in the 

high oil-polluted areas already knew they are faced with the threats and challenges of water pollution and so 

they diversified more to non-farm livelihood sources. Whereas, farmers in non-polluted areas are not bothered 

because they felt that they couldn’t be affected and so they diversified less. The study had indicated that they 

are vulnerable to effects of environmental degradation. Consequently, this study should serve as a signal and 

warnings that they are vulnerable; hence, they should diversify more in their livelihood activities. State 

government are also advised to support the community demand driven approach to development by boosting 

and creating non- farm sources in which an area has a comparative advantage. The study found out that there 

is a significant difference in livelihood diversification of farmers. A higher degree of diversification was found 

in the high oil-polluted areas, while farmers in the less/non-oil- polluted areas have higher vulnerability to 

risks and shocks of environmental degradation. Hence, there is a need for diversification of livelihood 

activities from cropping/fishing activities to non-farm activities to boost income. Moreover, the results of the 

test statistics carried out revealed that the effect of livelihood diversification income has a positive-significant 

effect on total income. The study revealed vibrant non- farm rural activities in each location of the study areas; 

These non- farm rural activities is highly important because of its effect on employment, sources of additional 

income and help to meet basic needs within rural economies. Hence, the study recommends for the promotion 

of these non- farm rural activities to support household’s income. The significance of each non-farm rural 

activities in each domain was identified in the study. These diversified non- farm activities indicated a higher 

value and larger income elasticity especially in the high oil-polluted areas. Promoting the development of 

these non- farm activities can generate meaningful employment opportunities, increase income and boost 

household’s income. 

 

Consequently, the study suggests among other that there is dire need for comprehensive qualitative data 

collection to support critical research on the linkages between agricultural development and the rural 

economy. Also, many causes of pollution and environmental degradation in the study area can be fully tacked. 

These include: - 

• Cleaning the already polluted environment 

• Replacement of old petroleum pipe- lines to prevent new bursts 

• Stoppage of gas- flaring 
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• Stoppage of discharge of oil-bye products and other industrial wastes into the sea and Fresh-waters. 

 

For this and more, government and oil-companies have direct responsibility. There should be new Acts of 

National assembly to back up these policy directions. 
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