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Livelihood diversification and cocoa farmers’ wellbeing in rural Cameroon; an empirical 

analysis 

 

 

Abstract 

Cocoa farming is a key livelihood strategy for farmers in rural Cameroon, as studies have 

significantly highlighted it contribution to the wellbeing of rural dwellers. Yet, the wellbeing 

outcomes of livelihood diversification for cocoa remains relatively less understood. This study 

analyzes the effects of livelihood diversification on the well-being of cocoa farmers in rural 

Cameroon using household data (N = 430) from six cocoa producing divisions in the South West 

Region. With the use of the Path Regression and the Principal Component Analysis (PCA), the 

study identified; access to credit, government assistance, temperature and rainfall, chemical 

spray and fertilizers, and farmer organizations (NGO) as welfare determinants. Climate 

variability (temperature and rainfall) has a significant negative effect on cocoa production, while 

the use of fertilizers and chemical spray has a positive effect on cocoa production and thus 

household income (welfare). The study revealed that diversification has a positive effect on 

cocoa production and a negative effect on household income. The study therefore recommends 

the initiation of a policy that will enable the establishment of a “risk management scheme” 

(insurance scheme) for cocoa farmers which would include the following:  Production 

Insurance, which compensates cocoa farmers for lower yield due to adverse climate, wildlife, 

pest infestation or disease and other disasters; Agristability, which will compensate cocoa 

farmers for significant drops in their prices and farm income. 

Keywords: livelihood diversification, well-being, Cameroon, determinants, cocoa farmers. 

 

1. INTRODUCTION 

If the battle to achieve the universal society’s stated objectives on hunger and poverty reduction 

will be won or lost, then it will be in the rural areas of the developing countries (Gustavo and 

Stamoulis, 2007). Of the world’s 1.2 billion extremely poor people, 75 percent live in rural areas, 

with most of them depending on agriculture for their well-being (Ravallion et al., 2007; Gustavo 

and Stamoulis, 2007). Approximately 43% of the population in Cameroon live in rural areas 

(O’Neil, 2022; World Bank, 2022) with a majority living in poverty and deprivation (Diao et al, 

2007; MINADER, 2013). In 2007, the rate of poverty in rural areas in Cameroon was at 55% as 

compared to 12.2% for urban areas. As of 2014 the rate of rural poverty stood at 56.8% as 

compared to 8.9% for urban areas (Cameroon Household Survey, ECAM 2007; 2014).  

 

About 90% of the rural population in Cameroon is estimated to be engaged in agriculture 

especially small-scale agriculture including cocoa production (Robiglio et al., 2010). The 

agricultural sector is a foundation of livelihoods for an estimated 70 percent of the country’s 

population and the main source of job provision for smallholders as well as “farm-finance social 

welfare” when there are urban shocks. This makes it a vital instrument for poverty reduction and 

economic development (Ruttan 2002; Molua and Lambi 2007; Diao and Breisinger, 2010; WDR, 

2008). Since almost all rural households depend directly or indirectly on agriculture, agriculture 

is therefore a major contributor to household income and wellbeing (Timmer, 2002; Gbetnkom 

and Khan, 2002 and Diao et al, 2007).  The strength of the agricultural sector in Cameroon 

comes principally from the export crop sector with cocoa as the leading subsector. 
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Cocoa plays a vital role in Cameroon’s economic development and remains an important source 

of income, with about 60 percent of the country’s population depending directly or indirectly on 

it for their livelihood (FAO, 2005; Armathé et al., 2013). Cameroon earns about 250 billion CFA 

francs a year from cocoa, accounting for about half its primary-sector exports (National Cocoa 

and Coffee Board, NCCB, 2013; Klarer, 2014). National income from cocoa exports was the 

highest among all agricultural products in Cameroon as of 2011 (FAO, 2014). The cultivation of 

this important crop which is a major contributor to export earnings, employment and Gross 

Domestic Product (GDP), of the country is predominantly in the rural areas; with the country’s 

two main producing basins found in the South West and Centre Regions respectively. The South 

West basin produces over 58% of the country’s total production. Despite the important role 

played by the cocoa sector in Cameroon, the sector is still facing some challenges that are 

threatening its existence. some of these challenges include; low productivity, declining soil 

fertility, high costs of farm inputs, outdated production systems and poor farm management 

practices, inadequate extension and advisory services, farms accessibility, marketing problems, 

access to credit, among others, which affect production, the income realized and thus welfare 

(Bemieh, 2013; Forgha and Tosam, 2013). 

 

Cocoa farmers are challenged by the increased risk of crop failure, price fluctuations, among 

others (Chinsinga, et al, 2012). It is therefore becoming inevitably clear that the cocoa 

production alone cannot be relied upon as a livelihood strategy.  Livelihoods are the ways 

through which people satisfy their needs, or gain a living (Chambers and Conway 1992). 

(Chambers 1989. A livelihood should be sufficient to avoid poverty, and preferably, increase 

well-being for a typical worker plus dependents. Diversification has been defined by Kimenju 

and Tschirley (2008) as ‘the number of economic activities an economic unit is involved in and 

the dispersion of those activities’ shares in the total economic activity of the unit. According to 

Stifel, (2010), single livelihood sources have proven over the years to be insufficient to 

emancipate the rural poor from their poverty trap, requiring the adoption of multiple options. 

Consequently, the reliance of rural households on off-farm and non-farm activities have become 

an important component of livelihood strategies among rural households. Livelihood 

diversification therefore supports farm households to accumulate income for farm expansion, 

engagement in non-farm businesses (Dimova and Sen, 2010; Lay and Schuler, 2008) and to 

solve immediate household needs (food, shelter, health care, payment of school fees etc.). 

  

In this study, livelihood diversification denotes all efforts by cocoa farmers to find new ways 

through which income can be raised for welfare improvement as well as to reduce environmental 

risk. Thus, livelihood diversification includes both on- and off-farm activities which are 

undertaken by cocoa farmers to generate income additional to that from cocoa farming. The 

increasing incidence of low level of welfare among rural households in Cameroon, that remains 

unabated despite various policy reforms undertaken by the government, requires a deeper 

understanding of the problem and the need to proffer solutions to the problem through 

approaches that place priority on the poor and ways on which rural households through 

diversification can improve on their well-being. Even though some extensive literature already 

exists on the impacts of livelihood diversification, the evidence is somewhat mixed and 

ambiguous (Stifel, 2010; Bezabiw et al., 2010; Kimengsi et al., 2020). In Cameroon, very little 

have been done in the domain of cocoa production and diversification. This study is again 

necessary due to the fact that some scholars have erroneously established the effect of cocoa 
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production on welfare without filtering out the effect of diversification. Thus an investigation to 

ascertain the effect of livelihood diversification on the welfare of the cocoa farmers in rural 

Cameroon is imperative. To achieve this, the following objectives have been established: (1) 

identify the determinants of cocoa production as well as welfare determinants among the cocoa 

farmers in rural Cameroon, and (2) examine the effect of livelihood diversification on cocoa 

farmers’ welfare in rural Cameroon. 

 

2. Materials and methods 

2.1 Study area 

This study is carried out in Cameroon, attention is given to the rural areas of the country where 

cocoa is predominantly produced. Specifically, the study focuses on the South West Region 

(SWR) of the country which produces over 58% of the country’s total cocoa output (MINADER, 

2012; FAO, 2014). The region is heavily endowed with a lot of potentials for cocoa production 

(Iyabano, 2012; Chambon and Mokoko, 2013). This Region has a surface area of 25,410 km
2
.  It 

is bounded to the north by the North West region, south by the Atlantic Ocean, to the West by 

Nigeria and in the East by the Littoral region. This Region is made up of six divisions namely; 

Fako, Kupe Muanenguba, Lebialem, Meme, Ndian, and Manyu.  Regarding poverty, according 

to 2014 ECAM4, 18.2% of the households in the region live below the poverty line. Cocoa is 

produced in all the six divisions of the South West Region; thus this study covers all the cocoa 

producing areas of the six divisions of the SWR. Below is the map of Africa showing Cameroon, 

that of Cameroon showing the SWR and the map of the SWR showing all the cocoa producing 

areas. 

                                                                                                                                                                                                                                                                                                     

                          

                                                                                                                                                                                                                      

 

 

 

 

 

 

Figure 1: Map of South West Region Showing the Cocoa Producing Areas 

Source: Adapted from the Department of Survey South West Region 

 

2.2 Data Collection  

The study made use of primary sources of data. Primary data was obtained with the use of 430 

structured questionnaires. The study equally made use of a multi-stage sampling technique with a 
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three stage sampling frame. In the first stage, a stratified sampling technique was employed in 

which the six divisions that make the South West Region (SWR) were carved out, with each 

division taken as a stratum. The list of cocoa producing villages/communities were obtained 

from the divisional and regional delegations of agriculture in the South West Region. The second 

stage involved a purposive sampling in which the allotment of questionnaires depended on the 

population of cocoa farmers in each of the stratum. Here the number of questionnaires to be 

allotted to each stratum as well as the number of villages in each of this stratum was purposively 

chosen depending on the cocoa farming population in stratum. In the third stage convenient 

sampling technique was adopted, in which the villages/communities to be sampled were chosen 

depending on the ease with which one could reach the said village due to the socio political crisis 

in the study area and households to be sampled were randomly chosen from each of the selected 

villages.  

 

2.5 Empirical Model 

Given the objective of this study, two models are appropriate for our analysis; model one paves a 

way for the analysis of the determinants of (welfare) cocoa production among cocoa producers, 

while the second model enabled us to analyse the relationship between livelihood diversification 

and cocoa farmers’ welfare in rural Cameroon. The Principal Component analysis (PCA) PCA 

and path regression was found to be relevant in the analysis of these two models. Path analysis is 

the extension of multiple regressions. This approach to data analysis was adopted because it is 

easy to understand and to test for relationship between sets of exogenous and endogenous 

variables. 

 

 Model one 
All other things being equal, all factors determining cocoa production will determine household 

income and thus welfare. As a result, all determinants of cocoa production in this study are 

considered as welfare determinants.  

The Barnum-Squire farm household model form the theoretical foundation for the analysis in 

model one. This provides a framework for generating predictions on how farm households 

respond to changes in domestic and market variables among others.  

The production function in this model looks at farm output which can be traded, and not just as 

for home consumption, and how this transaction affects the farm household well-being. The 

Barnum-Squire Farm Household Model is given as;  

 

Y = f (A, L, V……………………………………………………......................................................... (1) 

 

From the equation (1) above, A is land under cultivation, L is the total labour input (both 

household and hired) and V is other variable inputs used in production and Y the output.     

This model is very vital in this study given that cocoa production in the SWR and Cameroon in 

general is mainly for sale. Thus the study adopted an augmented The Barnum-Squire Farm 

Household Model, in which some of the variables in the origin The Barnum-Squire Farm 

Household Model that were not deemed necessary in this study were dropped while those 

deemed vital that were not in the original model were added.  The model is presented thus; 

 

HHI = f(HHS,COP, FAS, EHH, GOA, AOF, AOC, TERF, SOF, FERS, NGO, MS)………….....(2) 
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Where (HHS) = household size, (COP) = price, (FAS) = farm size, (EHH) = education of 

household head, (GOA) = government assistance, (AOF) = age of farmer, (AOC) = access to 

credit, (TERF) = temperature and rainfall, (SOF) = soil fertility, (FERS) = chemical spray and 

fertilizer, (NGO) = farmer organizations, (MS) = marital status and (HHI) = the construct house 

income. 

 

A pre-test analysis known as Principal Component analysis (PCA) was conducted. From this pre-

test analysis, all the variables retained for further statistical investigation are those that can at 

least explained more than 50% of the variance in the regression factor scores. This reduction 

analysis helps in improving impact of the independent (exogenous) variables on the dependent 

(endogenous) variable. This is therefore the reason why some of the observed (independent) 

variables in equation (2) will no longer appear in our econometric model below.  

 

 Econometric Model 
CCPt = Ω0 + Ω1GOAi + Ω 2AOC i + Ω 3TERFi + Ω 4FERS i + Ω 5NGOi + Ω 6MS  + 

 t…….(3)                                                                                                                                                  

Where Ω0 = constant term, Ω1, Ω 2, Ω 3…………. Ω 6 are coefficients of the variables and the 

subscript i indicates the observations across individuals, t is the time period and   is the error 

term. 

  

 Model two 
Model two establishes the relationship between livelihood diversification and the farmers’ 

welfare. The theoretical foundation of this model is the Chayanov Farm Household Model. This 

model assumes that the household maximise utility (welfare) subject to its production function 

and total time constraint.  See the Chayanov Farm Household Model below 

 

U=F(YH)……………………………………………………………………………………….................(4) 

Where U = utility (welfare), Y = production and H = time constraint for other activities 

 

This study has contextualised this model and has come up with an econometric model that 

examines how the cocoa farmer maximizes utility (welfare) by producing cocoa and carrying out 

other activities (diversification in this case). Focus in this study is on how the carrying out of 

these other activities (diversification) affects utility (welfare). This has been captured by both 

direct and indirect empirical econometric models as seen below. 

 

 Direct Empirical Model 

     = β0 + β 1     + β 2     +    
………………………………………………………...(5) 

The direct specification shows the relationship between livelihood diversification and household 

income (welfare).   

Where LHD = livelihood diversification, HHI = household income and CCP = cocoa production, 

Where; β0 is the constant term (intercept) and β 1 and β 2 are the parameters to be estimated using 

partial least square estimation techniques of structural equation modeling. Where the subscript i 

indicates that the observations across individual parameters at a particular time.  

                                                                                                                                                                                                            

 Indirect Empirical Model 
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     = β0 + β 1.β 3    .     + 

  ……………………………………………..……………(6) 

The functional form of the model shows the indirect relationship between livelihood 

diversification and households’ income mediated by cocoa production.                                                                                                                                                                                       

Where; the coefficient of parameter β 1.β 3 is estimated using the partial least square algorithm of 

SmartPLS software. This study made use of household income (   ) as a proxy for welfare. 

However, it is evident that most of the studies that have used income as a measure of welfare 

have often resulted to the use of per capita household income, which however have its short 

comings because income in itself except put to use cannot determine welfare. This study takes 

household income as a proxy for welfare and moves further to examine how this household 

income is used in the provision of basic needs for the household, child education and home 

consumption among others (that is the uses of household income). 

 

3. Results  
3.1 Welfare determinants among cocoa farmers in the South West Region 

As mentioned earlier, this study made use of the path regression in its data analysis. To run path 

regression analysis, there are some preliminary analyses that are indispensable. The preliminary 

analysis here is the principle component analysis.  

Table 1: KMO and Bartlett’s Test 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy. 
0.635 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 1402,645 

df 105 

Sig. 0.000 

Source: Computed by the Author using SPSS 21, 2018 

 

The forgoing table shows the results of Bartlett’s test for sphericity and the Kaiser-Meyer-Olkin 

(KMO). The KMO value of 0.635 is reasonable to conduct a factor analysis. The p-value (p = 

0.000) of Bartlett’s test, is below 0.05, which indicates that it is significant at the 99% confidence 

level. Thus, the correlations structure is significantly strong enough for performing a factor 

analysis on the items. The principle component analysis permits us to construct a factor score 

and also for dimensional reduction of the number of items on the questionnaire under the 

variable cocoa production to few meaningful underlying items. Factor scores are obtained 

through the method of regression using the software SPSS version 22. This procedure maximise 

the validity of the estimates The extraction of the communalities shows that each of the items 

retained for further statistical investigation in this study can at least explained more than 50% of 

the variance in the regression factor scores.   
 

3.1.1 The result of the path Regression Analyses 

The result was computed using AMOS data-fitting program (Arbuckle and Wothke, 1999). The 

interpretation of the path regression coefficients is the same as the interpretation of the multiple 

regression coefficients. Since the scores are standardised, they are interpreted in unit of standard 

deviation. The path regression results show the coefficients as well as the correlation between the 
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endogenous and exogenous variables and they equally indicate whether the coefficients are 

significant or not. The table below presents a summary of the findings. 

Table 2: Path Regression results 

Outcome         Determinants Estimate S.E. C.R. P Decision 

FERS <--- TERF -0.087 .058 -1.517 .129 Not Supported 

Cocoa Production <--- AOC -0.344 .055 -6.248 *** Supported 

Cocoa Production <--- TERF -0.194 .057 -3.423 *** Supported 

Cocoa Production <--- FERS 0.192 .055 3.490 *** Supported 

Cocoa Production <--- Marital Status -0.076 .076 -1.001 .317 Not Supported 

Cocoa Production <--- GOA -0.026 .075 -.340 .734 Not Supported 

Cocoa Production <--- NGO -0.071 .067 1.053 .292 Not Supported 

        

Note: *** indicate significant at 5 % significant level. 

Source: Computed using Amos 16 by the Author, 2018 

 

The above result shows that the probability of getting a critical ratio of 6.248, 3.423 and 3.490 in 

absolute value is less than 0.001. This implies that climate variability, that is, temperature and 

rainfall (TERF) and the use of fertilizers and chemical spray (FERS) and access to credits 

(AOC), affect cocoa production significantly. This can be interpreted to mean that access to 

credit and perceived temperature and rainfall has a negative direct significant effect on cocoa 

production whereas the use of chemical to spray the farm (spray and fertilizers) has a positive 

significant effect on cocoa production. The indirect effect of temperature and rainfall on cocoa 

production, mediated with the variable chemical spray and fertilizer usage in on cocoa farms is 

insignificant. Both marital status, farmers’ involvement in producers’ organizations (NGO) and 

government assistance (GOA) has insignificant effects on cocoa production.  

 

From the above findings; access to credit (AOC), temperature and rainfall (TERF), chemical 

spray and fertilizer (FERS), farmer organizations (NGO) and marital status (MS) have been 

identified as cocoa production determinants. Since all factors affecting cocoa output equally 

affects household income (welfare), these determinants are considered in this study as welfare 

determinants among the cocoa farmers in the SWR of Cameroon. “To determine the extent to 

which livelihood diversification affects household income (welfare) of the farmers in the SWR 

of Cameroon”, a pre -test analysis was conducted. This is done to ensure that the items reflect the 

concepts being measured. In other words, pre-test was necessary to ensure reliability and validity 

of the concepts being measured.  

 

3.2: Livelihood diversification and cocoa farmers’ welfare in the South West Region 

The table below shows the test of factorability of the items of livelihood diversification measure 

through dimensional reduction Techniques. 
 

Table 3: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy. 
0.644 

Bartlett's Test of Approx. Chi-Square 786.460 
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Sphericity df 66 

Sig. 0.000 

Source: Computed by the researcher using SPSS 21, 2018 

The results on the above table revealed that Bartlett’s test for sphericity and the Kaiser-Meyer-

Olkin (KMO) are significant. The significance of this test support the factorability of the items 

of livelihood diversification. The importance of the pre-test, to factor analysis and principal 

component cannot be over emphasized. The study proceeds to present the result of the 

communalities which indicate the proportion or share variance explained by each item in the 

construct of the variable livelihood diversification. The share variance explained by each item in 

the construct of the variable livelihood diversification shows that the questionnaire items under 

livelihood diversification is reduced to 3 main regression factor scores through varimax rotation 

extraction method of principal components analysis with a percentage cumulative variance of 

64.93%.  The three regression factor scores are ACI, IGA and QAS; Where ACI is Accessibility 

to Input Factors, IGA is Alternative income Generating Activities and (QAS) is Quick 

Alternative income Source.  

Table 4: Latent Variable Correlations 

  CCP HHI LHD 

CCP 1     

HHI 0.609 1   

LHD 0.514 0.377 1 

Source: Computed by the researcher using SPSS version 21, 2018 
 

Correlation measure the degree of association between the constructs or variables in a study. 

According to Cohen (1988), correlation coefficient of positive or negative one (+1 or -1) is 

described as weak; correlation coefficient of positive or negative three (+3 or -3) is described 

moderate and positive or negative five (+5 or -5) is described as strong correlation. From the 

analysis above, there is a strong relationship between livelihood diversification and Cocoa 

production (r = 0.514). There is a moderate relationship between livelihood diversification 

(LHD) and household income (HHI) (r= 0.377). This strong relationship between livelihood 

diversification (LHD) and Cocoa production (CCP) is in line with the recommended cut-off 

criteria suggested by Brace et al., (2006). 
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Figure 2: Structural Equation Model of livelihood diversification and household 

Source: Researcher’s computation, 2018 
 

The above Structural Equation Model shows the relationship between the inner models 

constructs as well as the relationships between the observed variables (or indicators) and the 

constructs. Circle in light blue represents the constructs while the rectangles in yellow represents 

the observed or manifest variables used in the construction of the model (Thalut, 2016). The 

circles represent the constructs, and the values inside the circles are the estimates of the squared 

multiple correlations (R
2
) for each dependent construct in the model. All the circles have 

estimates of the squared multiple correlations (R
2
) except for livelihood diversification, since it is 

a cofounding exogenous variable. The used of construct can be justified on the bases of the fact 

that livelihood diversification, households’ income and cocoa production are multifaceted 

concepts. As such it will be erroneous if a single observed variable is used as a proxy for these 

concepts. We have both the inner and outer model on the above figure.  The inner model is also 

called structural model.  It shows the relationship among the constructs. There are only two types 

of outer models in this study, ‘reflexive and formative’ measurement models. For reflexive 

measurement models the arrow move from the construct to the manifest or observed variables 

while for formative the arrow move from the observed to the construct. The question items used 

as manifest of the constructs were valid and reliable. The factor loading for the entire construct 

was well above the cut-off criteria of 0.5 as suggested by (Thalut, 2017).  However, the 

significant of the relationship between the constructs in the inner model as well as the 

relationship between the observed variables and constructs can be assessed by looking at the path 

analysis results as presented on the table below. 

Table 5: Path Coefficients (Mean, STDEV, T-Values) 

 HYPOTHESIZED 

LINK  

Coefficient Standard 

Deviation 

(STDEV) 

Standard 

Error 

(STERR) 

T 

Statistics  

DECISION 

 LHD -> CCP 0.533677 0.046230 0.046230 11.133152 Supported 

 LHD -> HHI -0.165471 0.037320 0.037320 4.263297 Supported 

Source: Researcher’s computation, 2018 

 

Livelihood diversification has a negative coefficient of - 0.16547. This implies that Livelihood 

diversification among the cocoa farmers has a negative significant effect on household income. 

Nevertheless, livelihood diversification has a positive coefficient of 0.533677. This denotes that 

livelihood diversification has a positive significant effect on cocoa production. Therefore, 

livelihood diversification has an indirect positive effect on household income through its effect 

on cocoa production. 

 

4.  Discussions 
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A number of determinants of cocoa production, which in this study are considered as welfare 

determinants such as for access to credits (AOC), perceived measure of climatic variability, 

[temperature and rainfall (TERF)] and the use of fertilizer and chemical spray (FERS) 

significantly affect cocoa production. Access to credit (AOC) has a coefficient of -6.248, which 

implies that a unit increase in farmers’ access to loans will reduces cocoa output by 6.248 tons, 

thus, indicating that AOC has a negative significant impact on cocoa production. This is indeed 

contradictory to both theory and practice. In every sense access to credit is supposed to have a 

direct and not and inverse relationship with cocoa production. The implications of this result 

could be the fact that credits to farmers in the South West region are characterized by 

information asymmetry which leads to adverse selection and of course moral hazards. Banks 

turn to rely on the information given by the borrowers (information asymmetry), this at times 

causes them in exclude those that are capable of paying back loans obtained and grant loans to 

those who may not repay the loans (adverse selection). In most cases the banks cannot monitor 

the borrower after the loan has been granted and as such many farmers divert loans that are 

meant for production to consumption and other activities (moral hazard) making it difficult for 

these loans to be paid back. Since their farms are the main source of collaterals, many farmers 

therefore end up losing their farms which impacts negatively on their output and of course 

welfare. The above result is in line with the study of Kuntala and Samanta (2006), who confirm 

to the fact that access to credit in rural India did not have any significant impact because poor 

borrowers ended up in a viscous cycle of debts. Similarly, Kondo et al (1992) attested to the fact 

that borrowing without economic rationality results into many poor people becoming more 

vulnerable and unable to services the credit, hence confiscation of their “assets” and or many 

end up in prison.  This results are contrary to the studies of Navajas et al 2000 Kabber (2001; 

Adams and Paje (2003); Okurut et al. (2004); Yunus 2004; Anyanwu (2004) and Chigozie 

(2012); Bellemare, et al. (2016); Mukete et al (2016); Biyase and Zwane (2017), who revealed 

that access to credit or micro credit provision has significant positive impact on output, 

household income, poverty alleviation and welfare.  

The coefficient of Temperature and rainfall (climate variability) is -3.423, thus, Temperature and 

rainfall has a negative significant effect on cocoa production. This result implies that a unit 

increase of 1oC in annual temperature and a 1mm increase in annual rainfall above the threshold 

required for cocoa growth will lead to a 3.423 tons fall in total cocoa output. This result is in line 

with the works of Ojo and Sadiq (2010); Ogunsola and Oyekale (2013); Kimengsi and Tosam, 

(2013) and Hutchins et al. (2015 who attested of the fact that temperature and rainfall beyond the 

normal threshold for the cocoa production negatively affects cocoa output.  The coefficient of 

3.490 for fertilizers and chemical spray (FERS) indicates that this variable has a positive 

significant effect on cocoa production. This result is similar to that of Richman (2010) and Effah 

et al, (2017) who attested to the positive effect of mass spraying and fertilizer application on 

cocoa production. This is however contrary to the study of Teal et al., (2006) who revealed in 

their study that the number of times of mass spraying had a negative significant impact on cocoa 

production. 

 

The insignificant of the variables (NGO) and (GOA) to farmers can be explain by the fact that, 

the assistance from the government, through farmer organisations in most occasions do not get to 

the farmers, thus, the impact of this assistant is yet to be felt by the farmers or it has not yet reach 

a threshold where it can have a significant effect on the activities of cocoa production. From our 

analysis of the measure of the effect size, it has been revealed that there is a strong relationship 
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between livelihood diversification and Cocoa production (r= 0.514). This analysis also shows 

that there is a moderate relationship between livelihood diversification and household income (r= 

0.377). Our path regression analysis indicates that livelihood diversification has a negative 

significant effect on household income, implying that livelihood diversification among the cocoa 

farmers contributes negatively to the level of household income. By implication an increase in 

diversification would lead to a decrease in household income. This is indeed contradictory to 

appriori expectation. Intuitively, diversification is expected to increase household income (that is 

a direct and not and inverse relationship). The justification of this result perhaps could be as a 

result of the fact that cocoa production has been ranked 1
st
 among other income generating 

activities on the global markets (UNCTD 2004). This is in line with the work of FAO, (2014) 

which attested to the fact that, national income from cocoa exports was the highest among all 

agricultural products as of 2011 in Cameroon. Thus all other things being equal when labour is 

diverted from the production of cocoa to other activities, less is realized than when the entire 

household labour could have concentrated in production of cocoa in the South West Region 

(SWR). This therefore impact negatively on the income of the household. However, livelihood 

diversification has a positive significant effect on cocoa production. This entail that an increase 

in livelihood diversification would lead to an increase in cocoa production. The outcome of 

livelihood diversification on cocoa production is justified by its influence on accessibility to 

input factors (ACI), alternative income generating activities (IGA), and Quick alternative income 

source (QAS). That is livelihood diversification enable the farmers to get access to input factors, 

provide alternative income generating activities as well as serve as a quick alternative income 

source. Since cocoa production has a positive direct relationship with household income, all 

other things held constant, livelihood diversification has an indirect positive effect on household 

income through its contribution on cocoa production in the SWR. This positive effect of 

livelihood diversification on cocoa production is in line the study of Ekow (2011) and Aneani, et 

al (2011) who discovered that enhanced livelihood diversification would ultimately provide 

alternative income sources and as such would supplement household income. Similarly, 

Abimbola and Oluwakemi (2013) said diversification supplements the farmers’ income, while, 

Kimengsi et al., (2019), reveal that educated household heads are significantly more likely to 

choose high-valued diversification strategies. Oyinbo and Olaleye (2016) equally revealed that 

increase in the number of livelihood activities increases the farmers’ income sources and hence, 

their income, purchasing power and welfare. However, since livelihood diversification has a 

direct negative relationship with welfare, it is strongly considered in this study as a means 

through which risk in production can be avoided among cocoa farmers in the SWR, especially 

risk averse farmers. This is in line with the “expected utility and decision theory” which sees 

diversification as one of the means through which risk can be avoided in the process of 

production. According to this theory increased livelihood diversification will improve the 

producers’ expected utility thus welfare, by maintaining or providing an alternative source of 

income during adverse periods of production. 

 

 

 

5. Conclusion 

A lot theoretical and empirical works identifies livelihood diversification as an alternative means 

through which households as well as individuals can increase their income and improve upon 

their welfare. This study operated with the assumption that, cocoa production was the only 
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means of livelihoods of the cocoa farmers in the South West Region of Cameroon. Assuming 

that this assumption is true, then all factors determining cocoa production, all other things being 

equal will determine household income and thus welfare. As a result, all determinants of cocoa 

production in this study are considered as welfare determinants. However, it is intuitively 

difficult, if not, impossible for the farmers to depend completely on one source of livelihood for 

their survival, as such all other activities the farmers in the South West Region of Cameroon are 

involved in, from which they are capable of earning income was captured in this study by 

variable diversification, whose effect on the cocoa farmers’ welfare have been the major 

preoccupation of this study. The study reveals that the effect of livelihood diversification on the 

farmers’ welfare is negative. However, diversification has a positive effect cocoa production. 

This implies that increase diversification will increase cocoa output, because it enables the 

farmers to get access to input factors, provide alternative income generating activities as well as 

serve as a Quick alternative income source. Therefore, livelihood diversification has an indirect 

positive effect on household income, through its effect on cocoa production. 

 

Even though livelihood diversification has positive effect on cocoa production, it has a direct 

negative significant effect on household income. This implies that, to an extent, less will be 

earned by the cocoa farmers when they diversify than when they do not. Therefore, in line with 

the “expected utility and decision theory” which identify diversification as one of the means 

through which risk can be avoided in the process of production, this study encourages cocoa 

farmers to diversification as a means of risk avoidance. This is further consolidated by the fact 

that climate variability (Temperature and rainfall) in this study has a negative significant effect 

on cocoa production. Since this factor is one of the most determining natural factor of cocoa 

production, whose effect cannot easily be altered, diversification seems to be the only way-out. 

In order to avoid the risk and uncertainty involve in cocoa production given the present 

variability in climatic factors and the predicted further increase in the variability of these factors, 

the farmers are inspired by this study to diversify their livelihood activities. This will help sustain 

the farmer financially (smoothen their income/consumption) in case of any adverse effects on 

production that might affect income negatively such as climate and price drop among others. To 

this effect therefore, this study recommends the initiation of a policy that will enable the 

establishment of a “risk management scheme” (insurance scheme) for cocoa farmers which 

would include the following: Production Insurance, which compensates cocoa farmers for 

lower yield due to adverse weather, wildlife, pest infestation or disease and other disasters; 

AgriStability, which will compensate cocoa farmers for significant drops in their prices and farm 

income. 
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