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This study investigated the economic effects of malaria on cocoa farmers in Ondo State, Nigeria using 
the ordinary least square regression technique. Descriptive statistics were used to identify strategies to 
reduce malaria infection among cocoa farmers. The sample frame for the study was derived from 
secondary data obtained from records of Ondo State Ministry of Health on registered cocoa farmers 
who had malaria during the production season in 2015. Multi-stage, systematic and purposive 
samplings were used to select 180 respondents for the study. Some of the variables measured include: 
annual income of farmers, direct cost of malaria treatment, number of days of incapacitation and 
additional labour cost incurred by the farmers during periods of incapacitation. Results from the study 
showed that the mean annual income estimate was ₦524,096. It was revealed that the cost of malaria 
treatment and additional labour cost incurred had  a significant effect on the income of the farmers, 
however; the number of days of incapacitation had no significant effect on the income of cocoa 
farmers. 
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INTRODUCTION 

 
Economic growth and development are achievable in any 
nation with a viable agricultural sector. Most developed 
nations of the world are characterized by technology-
driven farm production activities. This has enhanced self-
sufficiency in feeding their populace. In developing 
countries, on the other hand, farm production activities 
depend largely on people in the rural areas using manual 
labour. Owing to the physical nature of farming activities, 
the health of farmers could be adversely affected by 
diseases including malaria if they have little or no medical 

attention. Medical issues have been observed to impact 
negatively on agricultural productivity in Nigeria and 
malaria has been a major contributor to ill health in Africa 
(Breman et al., 2006). According to Kwadwo et al. (2009), 
human activities, including agriculture has been 
recognized as one of the reasons for increased intensity 
of malaria around the world, because it supports the 
breeding of mosquitoes that carries the parasite. 
Mohammed et al. (2018) posited that a greater 
percentage of small-scale farmers in Nigeria leave (sic) in  
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the rural areas. A typical rural village in the country is 
characterized with an indecent environment, poor 
housing, bushy surroundings, and exposed water in wells 
and gutters. These aforementioned characteristics are 
reproducing grounds for mosquitoes that in turn inject 
malaria parasites on the rural people. Malaria as a life-
threatening disease is caused by parasites that are 
transmitted to people through the bites of infected female 
Anopheles mosquitoes (World Health Organization, 
2016). 

Despite being a preventable and treatable disease, 
malaria accounts for about 212 million of cases and 
429,000 deaths globally in 2015 alone (World Health 
Organization, 2016). More than 80% of the estimated 
malaria deaths in 2012 occurred in just 17 countries, and 
80% of cases occur in 18 countries, with the Democratic 
Republic of Congo and Nigeria together accounting for 
40% of the estimated global total (World Health 
Organization, 2012; National Population Commission et 
al., 2012). 

The recurrent nature of malaria and a coincidence of 
malaria peak season with harvesting season accentuated 
the burden for the rural poor who are already dependent 
on subsistence farming and with limited coping options 
(Adhanom et al., 2006; Chuma et al., 2006). Thus, 
malaria is expected to affect the income of farmers in the 
farming season. Evidence on the economic burden of 
malaria is important for prioritization of prevention and 
treatment service at the national and sub-national levels 
and facilitates better resource allocation in the health 
care system (McIntyre et al., 2006; Larg and Moss, 
2011). Comparing evidence of economic burden of 
malaria from different settings, time periods, patient 
groups, and epidemiological profiles is challenging 
(Drummond, 2015), hence traditionally, studies that have 
attempted to estimate the economic burden of malaria 
have focused on the private and non-private medical 
costs associated with the disease, as well as some 
measure of the income that is forgone as a result of 
malaria morbidity and mortality (Jefferey and Pia, 2002). 

There are no empirical evidence to investigate the 
effect of malaria on income of cocoa farmers, although 
there have been studies that addressed malaria effects 
on crop farmers in general. There have also been studies 
that focused on how sickness generally affect cocoa 
farmers; however, there is no study that focused on the 
economic effects of malaria on cocoa farmers. An 
intensified and increased commitment and financial 
allocation for malaria prevention and control measures 
have reduced the burden of malaria mortality rate among 
under-five children by 29% globally within five years since 
2010 (World Health Organization, 2016), hence a little 
insight into the challenges posed by malaria on cocoa 
farmers will help policy makers especially non-
governmental organizations interested in boosting cocoa 
exportation among developing countries, in formulating 
the  right  policies  aimed  at  reducing  malaria  incidence  
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among cocoa farmers. 
 
 
MATERIALS AND METHODS 
 
Area and scope of study 
 
The study was carried out in Ondo State. It is situated between 
longitude 04° 15‟

 
E and 06° 00‟ E of the Greenwich Meridian 

and Latitude 5° 45‟
 
N of the equator. The State has 18 LGAs 

with a population of about 3,440,000 of which the rural 
population constitutes about 1,700,000 people. Its land area is 
about 14,606 km

2
 (National Population Commission, 2006). In 

Nigeria, cocoa is mostly grown in the southwestern states with 
Ondo State being the leading producer with an average 
production of about 77,000 tonnes annually. 
 
 
Sampling procedure and data collection 
 

Multi-stage and proportionate sampling were used for data 
collection. At the first stage, three local governments noted for 
cocoa production were purposively chosen: Idanre, Ile-
Oluji/Oke-Igbo and Owo. At the second stage, two villages 
were randomly selected from each of the chosen Local 
Government Areas. The villages were Alade-Idanre and 
Atoshin-Idanre from Idanre LGA, Bankemo farm settlement and 
Odotu farm settlement from Ile-Oluji/Oke-Igbo LGA and Iyere 
and Isuada from Owo LGA. At the third stage, proportionate 
sampling techniques was used: 35 cocoa farmers were 
randomly selected from each of the selected villages in Idanre, 
30 cocoa farmers from each of the selected villages in Ile-
Oluji/Oke-Igbo and 25 cocoa farmers from each of the selected 
villages in Owo. Finally, 70 cocoa farmers were proportionately 
and randomly selected from Idanre, 60 cocoa farmers from Ile-
Oluji/Oke-Igbo and 50 cocoa farmers from Owo. From the 
sampling frame of cocoa farmers in each of the LGAs, Idanre 
had the highest registered number of cocoa farmers with the 
Cocoa Farmers Association of Nigeria in Ondo State, followed 
by Ile-Oluji/Oke-Igbo and Owo, hence the use of proportionate 
sampling technique. 

The sampling frame for the selection of the study units was 
obtained from records of the Ondo State Ministry of Health on 
cocoa farmers who visited local clinics and hospitals in the 
selected LGAs for malaria treatment in 2015. Only cocoa 
farmers whose names were on the records of the Ondo State 
Ministry of Health were identified to be in the sampling frame 
of the study. These names were later selected from the list of 
registered cocoa farmers in Ondo State, to form the sampling 
frame of the study. The names and addresses of these farmers 
were then used to locate them. To avoid duplication of 
respondents, the names of cocoa farmers visited were noted 
and a village was visited at a time before another village was 
visited until all respondents in each village selected for the 
study had been contacted to collect data for the study. Data 
obtained from the study had been examined for normality, 
multicollinearity and heteroscedasticity. STATA 10 software 
was then used for analyzing the data of the study. 
 
 

Measurement and standardization of variables 
 
Ordinary Least Square (OLS) estimator and the Maximum 
Likelihood (ML) estimator are suitable to investigate effects of 
independent variables on a dependent variable. However data 
with a normal distribution and one that is void of 
multicollinearity and  heteroscedasticity is  best  suited for OLS  
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regression technique. Maximum Likelihood estimator of error 
terms is suited for data in which variance of error terms is not 
constant. According to Gujarati (2013), “Maximum Likelihood 
(ML) estimators and the OLS estimators of the regression 
coefficients of the two-variable model are identical. This 
equality extends to models containing any number of 
variables. However, this is not true of the estimator of 
variance.” This is so because of differences in computation of 
variance. Gujarati (2013) stated that OLS estimator of variance 
takes into account the number of degrees of freedom whereas 
the ML estimator does not. Therefore, OLS gives more reliable 
estimate of variance than MLS and this informed the choice of 
OLS regression technique for estimation of model parameters. 

The OLS regression model used to examine the effects of 
malaria infection on cocoa farmers‟ income is represented 
thus: 
 
Yi=f(X) + e. Where Yi is the vector of endogenous variable and 
it represents farmers‟ annual income in Naira; X is a vector of 
independent variables and the independent variables included 
in the model were: 
 
TDC= Total Direct cost of malaria treatment (in Naira); 
NDY= Number of days of incapacitation caused by malaria (in 
the production season); 
LAB= Additional labour cost incurred during the incapacitation 
period (in Naira); 
OM= Orthodox method of malaria treatment (Yes=l, No=0); 
TM= Traditional method of malaria treatment; (Yes=l, No=0); 
FI= Frequency of visit to healthcare facility for malaria 
treatment (in number) 
DI=Distance covered to visit health care facility from farmers‟ 
home (in kilometres), where e represents the random error 
term capturing unexplained variables. 
 
Descriptive statistics such as frequency distribution, means and 
percentages were used to identify strategies to reduce malaria 
infection among cocoa farmers. 

 
 

RESULTS 
 
Table 1 showed that 43.3% of the respondents 
earned below ₦300,000, 11.2% earned between 
₦301,000-600,000, 37.3% earned between ₦601,000-
900,000 and 8.2% earned above ₦900,000. The 
average annual income of the respondents was 
₦524,096. This finding is similar to a report by Oluyole 
et al. (2011) that the mean annual farm income of 
cocoa farmers in Nigeria was ₦578,250. The 
implication is that they may have enough money to 
spend to prevent or control malaria infection. Ajani 
and Ashagidigbi (2008) reported that the average 
farm income of crop farmers in Oyo State was ₦ 
9,974.17. This could signify that cocoa farming being 
principally export oriented in Nigeria is a high earning 
enterprise as compared with many other crop farming 
ventures. 

Table 2 presents the results of analysis on malaria 
factors which could affect the income of cocoa 
farmers. It showed that additional labour costs 
incurred by farmers during periods of incapacitation 
caused by malaria infection,  the  total  direct  cost  of  

 
 
 
 
malaria treatment, the frequency of visits to medical 
centers, orthodox and traditional methods of malaria 
treatment had a significant effect on the income of the 
farmers. 

The number of days of incapacitation caused by 
malaria and distance covered to visit medical center 
had no significant effect on the income of the farmers. 

From Table 3, 16.1% of the respondents suggested 
that community leaders should arrange for periodic 
conduct of a malaria test to identify early symptoms 
among the cocoa fanners. This they believed would 
significantly reduce the time of absenteeism and thus 
farmers would not incur extra costs which could 
reduce their income. 7.8% of the respondents were of 
the opinion that fanners should be provided with 
cheap protective clothing against excessive mosquito 
bites on the farm. 34.3% of the respondents believed 
that insecticide treated nets should be made available 
by the government to the farmers and that farmers 
should be trained by health professionals on how to 
identify malaria symptoms early. 11.3% of the 
respondents were of the opinion that there should be 
increased frequency of advertisement on radio on 
strategies to prevent malaria and there should be 
house-to-house visits and sensitization on measures 
to prevent malaria. 18.7% of the respondents believed 
that malaria herbs should be standardized, packaged 
and given freely to the farmers. They also opined that 
it should be taken daily to destroy potential malaria 
parasites in the body. 3.5% of the respondents 
believed that community members should be educated 
on proper environmental sanitation to prevent malaria 
and 8.3% of the respondents opined that malaria 
prevention promotional campaigns should be 
undertaken in local languages and dialect. 
 
 
DISCUSSION 
 
The main focus of the study was to analyze the effect 
of malaria on income of cocoa farmers in Ondo State. 
Linear functional form gave the best fit among the 
various functional forms. The value of R

2
 is 0.631. 

This implies that 63.1% of the variations observed in 
farmers‟ income were explained by the independent 
variables. 

All the factors which could affect the income of 
farmers fit a priori expectations except for the 
traditional method of malaria treatment. From the 
results, there is a positive relationship between cocoa 
farmers‟ income and the traditional method used by 
farmers for malaria treatment. This implies that as 
farmers use traditional methods for malaria treatment, 
their income increases. Traditional methods of malaria 
treatment such as the use of plant extracts and 
traditional healers attracts little or no cost to farmers. 
Findings from  a  Focus  Group  Discussion  study  on  
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Table 1. Distribution of respondents by annual farm income from cocoa production. 
 

Annual Income in naira (₦) ₦365= $1 Frequency Percentage 

Below 300,000 78 43.30 

300,000-600,000 20 11.20 

601,000-900,000 67 37.30 

Above 900,000 15 8.20 

Total 180 100.0 
 

Mean Annual Income = ₦524,096. 
Source: Computed from Field Survey Data  (2015).  

 
 
 

Table 2. Regression results of the effect of malaria on cocoa farmers‟ income. 
 

Variable Coefficient Standard Error t-value 

LAB -0.1297** 0.0541 -2.40 

DI -0.0198 0.0987 -0.20 

FI -0.0674*** 0.0158 -4.27 

NDY -0.0906 0.0488 -1.86 

OM -0.2870** 0.1321 -2.17 

TM 0.3522*** 0.0820 4.30 

TDC -0.5628*** 0.1605 3.51 

E 14.0211 0.6918 20.27 
 

R
2
 = 0.6308; ***, ** indicate significance at 1 and 5% levels of significance, 

respectively. 
Source: Computed from Field Survey Data  (2015).  

 
 
 
Table 3. Results on strategies to reduce malaria infection among cocoa farmers. 
 

Suggestions Frequency % 

i) Community leaders should organize for the conduct of malaria tests to identify early symptoms.  37 16.10 

ii) Farmers should be provided with cheap protective clothing to prevent frequent mosquito bite s on their farms. 18 7.80 

iii) Government should freely supply insecticide-treated nets to farmers. 79 34.30 

iv) There should be increased frequency of advertisements on the radio on ways to prevent malaria infection. 26 11.30 

v) Malaria herbs should be standardized and given freely to farmers and taken  daily. 43 18.70 

vi) Educational training on proper sanitation should be conducted. 8 3.50 

vii) Local languages should be used for prevention campaigns 19 8.30 

Total *  230 100.0  
 

*Multiple responses. 
Source: Computed from Field Survey Data  (2015).  

 
 
 
traditional methods of malaria treatment conducted by 
Nwakwasi et al. (2017) showed that the respondents 
asserted that traditional treatment for malaria was: 
cheaper, could be self-administered and had less 
chemical residue. Therefore, if such methods are 
effective for malaria treatment, farmers could recover 
from malaria infection within a short period of time to 
perform routine farm management activities in order 
to boost their productivity and income. There is a 
negative  relationship   between  frequency of  visit  to 

health-care centers by the farmers and their income. 
This is expected because as farmers increase their 
visits to local clinics, private hospitals, and 
pharmaceutical shops for malaria treatment, their 
income will be reduced. Again, a negative relationship 
existed between distance covered to visit health-care 
centers and farmers‟ income. This also is expected as 
the longer the distance a farmer travels to visit a 
health-care center for malaria treatment, the more the 
cost  of  transportation and this could adversely affect  
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farmers‟ income. This partly conforms with findings of 
Haliu et al. (2017) who stated that socioeconomic 
status, distance between patient‟s residence and the 
health facility visited, incident of malaria in the last six 
months, level of the facility visited in the health 
system and availability of antimalarial drug in the 
health facility significantly influenced either direct 
cost, indirect cost or both. The additional labour cost 
incurred during periods of incapacitation also had a 
negative relationship with farmers‟ income. This is  in 
line with a priori expectations because as malaria 
affects farmers‟ activities on their farms especially at 
crucial periods such as harvesting, spraying, 
pollination, weeding, pruning, e.t.c, labour cost tends 
to be higher and thus farmers‟ income could be 
negatively affected. The days of incapacitation 
caused by malaria also had a negative relationship 
with farmers‟ income. This is also expected because if 
farmers are absent during peak periods of farm 
activities, their output could be reduced because of 
several factors amongst which could be: disease 
outbreak due to untimely spraying of agrochemicals 
on cocoa trees, and over ripe cocoa pods could get 
spoilt on cocoa trees when farmers are incapacitated 
during harvesting periods. There could also be cases 
of theft when they are incapacitated for prolonged 
periods. 

Also, from the result, at the 5% level of significance, 
the additional labour cost incurred by the farmers 
during periods of incapacitation had a significant 
effect on farmers‟ income. This may be as a result of 
the labour alternatives used by the farmers especially 
during crucial periods of pollination and harvesting. At 
the 5% level of significance, the orthodox method for 
malaria treatment had a significant effect on farmers‟ 
income. One reason for this could be as a result of 
the cost of malaria drugs and medical services 
(Verguet et al., 2016; Onwujekwe et al., 2010; Russel, 
2004; Ayindenaba et al., 2014) posited that out-of-
pocket payments for malaria treatment can impoverish 
some households who are already on „border line‟ 
when it becomes recurrent and catastrophic in size, 
especially in a health system running without any 
mechanism for financial risk protection. Russel (2004) 
further stated that when the share of out-of-pocket 
payments is greater than 10% of the total 
expenditure/income, the risk of health expenditure 
can be catastrophic in size. At the 1% level of 
significance, the frequency of visit to health care 
facilities, total direct cost for malaria treatment and 
traditional method of malaria treatment had significant 
effects on farmers‟ income. The number of days of 
incapacitation however did not have a significant effect 
on farmers‟ income. This result was corroborated by a 
study conducted by Ajani and Ashagidigbi (2008). The 
study revealed that the days of incapacitation caused 
by   malaria   did  not  have  significant  effect  on  the  

 
 
 
 
income of farmers. Another study by Rwaheru (2011) 
had a contrary result. It showed that malaria infection 
and number of days lost due to malaria illness at the 
household level had a significant effect on agricultural 
crop production. This suggests the need for 
investigations on the extent to which malaria affects 
different types of farmers. The distance covered by 
respondents to visit health care centers did not have 
a significant effect on farmers‟ income. This could 
indicate that health-care facilities in most of the 
communities are close to the farmers. 

The regression result in Table 2 from the t-test showed 
that the joint effect of the malaria variables had a 
significant effect on the income of cocoa farmers; hence, 
the null hypothesis which states that the joint effect of 
malaria infection does not significantly affect the income 
of cocoa farmers was rejected and the alternate 
hypothesis which states that the joint effect of malaria 
infection significantly affects cocoa farmers‟ income was 
accepted. 

Based on the findings from the study, it was concluded 
that malaria affected the income of cocoa farmers in 
Ondo State. It was generally accepted that there should 
be increased frequency of advertisements on radio on 
strategies to prevent malaria and it should be done in 
local languages. They suggested that insecticide treated 
nets should be made available to the cocoa farmers by 
government and relevant non-governmental 
organizations. Although supply of insecticide treated nets 
to residents in many rural communities in Africa have 
been a major effort in tackling malaria by governmental 
and nongovernmental organizations, this finding show 
that there are yet some vulnerable communities having 
great economic potential to be reached with adequate 
supply of these nets for their populace.  
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