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INTRODUCTION

Cocoa (Theobroma cacao L.) is a perennial crop mainly 
cultivated in West Africa with over 70% of the global 
cocoa production (UNDP, 2010; Afrane and Ntiamoah, 
2011). Nigeria is one of the principal producers of cocoa 

in West Africa (UNECA, 2013). In Nigeria, cocoa plays 
important economic roles in terms of foreign exchange 
earnings, revenue generation to cocoa producing 
states, Osun State inclusive, provision of employment 
to people, and income generation to many farming 
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Abstract 

Cocoa‑producing households’ access to livelihood capitals would help them to adopt EU approved pesticides 
successfully. However, no empirical studies have addressed these issues. This study therefore investigated the effects 
of access to livelihood capitals on adoption of EU approved pesticides among cocoa‑producing households. 
A multi‑stage sampling procedure was employed to select 120 cocoa‑producing households for the study. 
The obtained data were analysed using descriptive statistics, multivariate probit regression and double hurdle 
regression model. The majority of cocoa‑producing households (92%) have access to natural capital, followed 
by physical capital (67.5%), social capital (62.5%), financial capital (58%), whereas only a few (50.8%) have access to 
human capital. Multivariate probit estimates showed that age (p < 0.05), gender (p < 0.05), farm size (p < 0.05), years 
of education (p < 0.01), farming experience (p < 0.01), household size (p < 0.01) and membership in cooperative 
society (p < 0.01) significantly influenced cocoa‑producing households’ access to livelihood capitals. The majority 
of cocoa‑producing households (81%) adopt approved pesticides. The first hurdle estimates showed that gender 
(p < 0.01), education (p < 0.05), membership in a cooperative society (p < 0.05) and access to some livelihood capitals 
such as human (p < 0.01), physical (p < 0.05) and financial (p < 0.01) capitals significantly influence the probability 
of adoption of EU approved pesticides. In the second hurdle, gender (p < 0.1), farm size (p < 0.01), household size 
(p < 0.01), membership in a cooperative society (p < 0.01)and access to some livelihood capitals such as human 
(p < 0.05), physical (p < 0.01) and social (p < 0.01) capitals are significant in determining the intensity of adopting EU 
approved pesticides. The study concluded that access to livelihood capitals has potentials of accelerating adoption 
of EU approved pesticides. Other factors include gender, education, farm size and membership in a cooperative 
society. Therefore, this study suggests that government policy on uptake of EU approved pesticides should pay more 
attention on cocoa‑producing households’ access to all these factors. Most importantly, policy package to encourage 
access to livelihood capitals must be strongly advocated.
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households (Verter and Becvarova, 2014). Despite these 
significant economic roles, cocoa production has been 
crippled by numerous factors, incidence of pests and 
disease inclusive (Uwagboe et al., 2011) and this led to 
the use of pesticides.

Pesticides are used to control cocoa pests in 
production, storage and processing (Bateman, 2010). 
They provide useful control solutions, but must be 
approved for use on the basis of good and appropriate 
application practices. Studies (e.g., Williamson, 2003; 
Adefila, 2013) have noted that indiscriminate application 
of pesticides could lead to residue in cocoa beans which 
can make them unsafe for human consumption. About 
3 million people suffer from various severe illnesses 
such as impaired thyroid function, low sperm count, 
testicular cancer, birth defects, endocrine disruptions, 
dermatitis, immunotoxicity, neurobehavioural 
disorders, headaches, body aches, skin or eye irritation, 
respiratory problems. About 20,000 deaths are recorded 
annually as a result of pesticide poisoning (Cocco et al., 
2013; Gill and Garg, 2014). Consequently, European 
Union became conscious of this and in 2008, enacted 
a regulation on pesticide maximum residue limits 
(MRLs) allowed on cocoa beans and its derivatives.

In line with the EU regulation, the Federal 
Government of Nigeria reviewed the pesticides 
used on cocoa farms (Mokwunye et al., 2012). All 
the cocoa pesticides underwent screening and some 
of the previously used pesticides were banned (ICCO, 
2008). Nevertheless, pesticides such as Actara 25WG, 
Esiom 150SL, Funfurun‑OH, champ DP, Ridomilgold 
66WP, ultimax plus, Kocide 2000, Touch down round, 
Round up Clear weed, and Phostoxin were approved 
for use on cocoa farms. Unfortunately, some farmers 
are yet to comply with the usage of approved cocoa 
pesticides only, and still use the banned ones on their 
farms. Abdullahi (2008) and Mokwunye (2014) noted 
that the adoption of the EU approved pesticides has 
been generally low. There have been many challenges 
coming up concerning farmers’ adoption of EU 
approved pesticides. One of these challenges is that 
most cocoa farmers barely have access to livelihood 
capitals which has made it impossible for them to meet 
up with the EU requirement of minimum residues 
(Adefila, 2013). Livelihood capitals refer to different 
categories of the vital resource bases of the households. 
The categories are human, natural, financial, physical 
and social capitals. 

Financial capitals cover income, savings and other 
liquid assets of the households. Human capitals are 
skills, knowledge, education, ability to work and 
experience possessed by members of the households. 

Physical capitals are basic household’s asset, facilities, 
housing, and farm tools. Natural capitals are the number 
and size of farms possessed by the household. Social 
capitals are relationships of trust and households’ 
membership of social groups. Cocoa‑producing 
households’ access to these livelihood capitals could 
form resource bases to hasten up adoption of EU 
approved pesticides successfully especially in Nigeria 
where cocoa‑producing household currently lack 
access to these capitals. However, no empirical studies 
have addressed the issues of livelihood capitals 
and adoption of EU approved pesticides to the best 
knowledge of the authors. Studies (Fang et al., 2011; 
2012; Diniz et al., 2013) on livelihood capitals are 
largely tailored to issues like poverty, food security and 
choice of livelihood options or strategies. Nevertheless, 
this study hypothesises a positive influence of 
access to livelihood capitals on the probability and 
intensity of adopting EU approved pesticides among 
cocoa‑producing households.

Thus, an important goal of this study was to 
investigate in detail the effect of access to livelihood 
capitals on the adoption of EU approved pesticides 
among cocoa‑producing households with appropriate 
econometric model, double hurdle developed by 
Cragg (1971) to provide a clearer picture of the effect 
of access to livelihood capitals on the two hurdles 
of adoption faced by the households. Specifically, 
the study identifies the livelihood capitals available to 
cocoa‑producing households; determines the factors 
affecting the access of cocoa‑producing households to 
livelihood capitals; determines the cocoa‑producing 
households’ probability and intensity of adopting of 
the EU approved pesticides; and determines the effects 
of access to livelihood capitals on the probability and 
intensity of adopting them among cocoa‑producing 
households.

MATERIALS AND METHODS

The study area

The study was carried out in Osun State, located in 
the south‑western part of Nigeria having coordinates 
7°30’N 4°30’E / 7.500°N 4.500°E. Osun State is generally 
referred to as “state of the virtuous”, and was created on 
27th August 1991. The State is situated in the tropical 
rain forest zone with an annual rainfall of 1570 mm and 
temperature between 25 °C and 27.5 °C and it covers 
a land area of 14, 875 square meters. The population of 
the State in 1991 was 2,158, 143, in 2006 was 3,416,959 
(NPC, 2007) and 2017 was 4,705,589 (NPC, 2017). It is 
bounded in the north by Kwara State in the east partly 
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by Ekiti State and partly by Ondo State, in the South by 

Ogun State and in the west by Oyo State (see Figure 1). 

Food crops grown in the State include maize (Zea 
mays), yam (Dioscorea spp.), cassava (Manihot spp.), rice 

(Oryza sativa) and vegetables. The cash crops include 

cocoa (Theobroma cacao), kolanut (Cola nitida) and oil 

palm (Elaeis guinensis). These crops are usually mixed 

or intercropped. Cocoa is the main export crop grown 

in this State and it is second to Ondo in terms of cocoa 

production (Popoola et al., 2015). 

Sampling procedure and sample size

Multistage sampling procedure was used to select 

respondents for the study. The first stage was 

a purposive selection of two Local Government Areas 

(LGAs) which are Ife North and Ife Central based on 

the predominance of cocoa farmers in the LGAs. The 

LGAs are among major producers of cocoa beans and 

contribute greatly to Osun State’s total cocoa output 

(Amao et al., 2015). The population of the selected 

LGAs is 320,948 (NPC, 2017). The second stage involved 

a simple random selection of three communities from 

each LGA. In Ife North LGA, Agodo, Majarayomi and 

Yakoyo villages were selected while Fasanu, Jabata 

and Olooyo villages were selected in Ife East LGA. 

The third and final stage involved a simple random 

selection of twenty cocoa‑producing households in 

each of the selected communities. A total number 

of 60 cocoa‑producing households were selected 

in each LGA. This makes a total number of 120 

cocoa‑producing households selected for the study.

Analytical techniques

Firstly, descriptive statistics such as mean and 

percentage were used to identify the livelihood capitals 

available to cocoa‑producing households and profile 

cocoa‑producing households’ probability and intensity 

of adopting EU approved pesticides. The obtained data 

were further analysed with the aid of multivariate probit 

regression, and the double hurdle model.

Multivariate probit regression model

A multivariate probit regression model was used to 

determine the factors that affect cocoa‑producing 

households’ access to livelihood capitals. In this 

study, five categories of livelihood capitals were 

considered. They are physical capital, financial capital, 

natural capital, social capital and human capital. In 

this model, the dependent variable includes the five 

categories of livelihood capitals under study while 

the socio‑economic characteristics of cocoa‑producing 

households are the independent variables. This model 

was employed because it accommodates more than 

two categories in the dependent variable of probability 

analysis and allows complementary or substitutability 

among the categories of the dependent variables.

Figure 1. Map of Osun State
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The estimated model is specified explicitly as 
follows:

Yi = β0 + β1GENHHED + β2AGEHHED + β3FFEDU + 
+ β4FAMSIZE + β5FAMEXP + β6HHSIZE + 
+ β7MEMBAS + β8INCOMLEV + ei   (1)

Where:
Yi is a single dependent variable with five categories 
(1 = access to human Capital; 2 = access to physical 
Capital; 3 = access to natural Capital; 4 = access to 
financial Capital and 5 = access to social Capital).

The categories of livelihood capitals in 
the dependent variables are measured as follows: 

Access to human capital is whether cocoa‑producing 
households make use of skilled labour on cocoa farm 
or not (No = 0; Yes = 1); Access to physical capital is 
whether cocoa‑producing households have physical 
assets like houses, cars among others (No = 0; Yes = 1); 
Access to natural capital is whether cocoa‑producing 
households own a cocoa farm of their own either 
through purchases or inheritance (No = 0; Yes = 1); 
Access to financial capital is whether cocoa‑producing 
households have access to cash either through savings 
or loan (No = 0; Yes = 1); Access to social capital is 
whether cocoa‑producing households participate 
in social group formation like friends and families, 
religious group, village associations among others 
to determine the social collateral of the households 
(No = 0; Yes = 1). The definitions of independent 
variables are: GENHHED is gender of household 
head (0 = female, 1 = male), AGEHHED is age of 

the household (years), FFEDU is number of years of 
formal education (years), FAMSIZE is farm size (ha), 
FAMEXP is year of farming experience (years), HHSIZE 
is farm household size (#), MEMBASS is membership of 
farmers’ association (dummy variable 0 = non‑member, 
1 = member), INCOMLEV is income level (Naira) and ei 
is random error term. These explanatory variables are 
expected to influence the farmer’s access to livelihood 
capitals. 

Double‑Hurdle regression model 

This study employed the double‑hurdle regression 
model to determine the effects of access to livelihood 
capitals on the adoption and intensity of use of 
the EU approved pesticides among cocoa‑producing 
households. In this study, two hurdles of adoption are 
measured; specifically, the probability of adoption 
and intensity of adoption. The probability of adoption 
measures the decision of farmers to adopt a technology. 
In a different way, the intensity of adoption measures 
the extent of use of the adopted technology 
(Bonabana‑Wabbi 2002). According to Rogers (2003), 
probability and intensity of adoption are affected 
by separate set of factors that can either hinder or 
support adoption of a given technology. In this regard, 
adoption and intensity were treated separately in this 
study. This suggests that farmers carry out decisions 
on EU approved pesticides’ adoption and intensity 
independently.

In order for Nigeria to produce acceptable cocoa 
beans to meeting European Union Regulations 

Table 1. Pesticides currently approved for use on cocoa farms in Nigeria

S/N Trade Name Active Ingredient Commercial form Pests

Insecticides

1 Esiom 150 SL Acetamiprid Soluble liquid Mirid

2 Actara25WG Thiamethoxan Wettable granule Mirid

3 Proteus 170 O‑TEQ Deltamethrin 20g/L Oil Dispersion Mirid

Fungicide

4 Funguran‑OH Copper hydroxide Wettable powder Black pod

5 Champ DP Copper hydroxide Dustable powder Black pod

6 Ridomil gold 66WP
Cuprous Oxide
+ metalaxyl‑M

Wettable powder Black pod

7 Nordox 75WP Cuprous Oxide Wettable powder Black pod

8 Kocide 101 Cuprous Oxide Wettable powder Black pod

9 Ultimax plus Cuprous Oxide Wettable powder Black pod

Herbicides 

10 Touch down Glyphosate Soluble concentrate Weed

11 Round up Glyphosate Soluble concentrate Weed

12 Clear weed Glyphosate Soluble concentrate Weed

Fumigants

13 Phostoxin Aluminum Phosphides Tabletized or Pelletised Storage pests 

Source: Cocoa Research Institute of Nigeria, 2015.
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on Maximum Residue limits (MRLs), the federal 
government has currently approved a list of pesticides 
for use on cocoa farms in Nigeria. These pesticides are 
shown in Table 1. Since the approved pesticides are 
mutually exclusive, an adopter in this study is defined as 
a farmer who invests in any of the approved pesticides. 

In the first hurdle, the study adopted the probit 
regression model to determine the effect of access 
to livelihood capitals on probability of adopting 
EU approved pesticides among cocoa‑producing 
households. The dependent variable is decision to 
adopt EU approved pesticides and the independent 
variables are multidisciplinary explanatory variables 
including livelihood capitals postulated to influence 
decision to adopt EU approved pesticides. 

The estimated model is implicitly expressed as 
follows:

Yi = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 … β15X15 (2)

Yi = decision to adopt (1 = adopt, 0 = otherwise)
In second hurdle, a truncated regression model was 

used to determine the effects of access to livelihood 
capitals on the adoption intensity of the EU approved 
pesticides among cocoa‑producing households. 
The dependent variable is the quantity of approved 
EU pesticides used on their respective cocoa farms 
per hectare and the independent variables are 
multidisciplinary explanatory variables including 
livelihood capitals postulated to influence intensity of 
use of EU approved pesticides. 

The estimated model is implicitly expressed as 
follows:

Yi = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 … β15X15 (3)

Yi = Quantity of approved EU pesticides used per 
hectare (litres). 
Where: 
The explanatory variables are: 
X1 = Gender of the household head (Male = 1, 
Female = 0); X2 = Age of household head (in years); 
X3 = Marital status of household head (Married = 1; 
Otherwise = 0); X4 = Education of household head 
(years spent in formal education); X5 = Farm size 
(hectares); X6 = Farming experience of household head 
(Years); X7 = Household size (Actual number of people 
in the household); X8 = Membership in association 
(Member = 1; Otherwise = 0); X9 = Level of income 
(Naira) ; X10 = Access to extension service (access = 1, no 
access = 0); X11 = Access to Human capital (access = 1, no 
access = 0); X12 = Access to Physical capital (access = 1, 
no access = 0); X13 = Access to Natural capital (access = 1, 
no access = 0); X14 = Access to Financial capital 

(access = 1, no access = 0); X15 = Access to Social capital 
(access = 1, no access = 0).

RESULTS AND DISCUSSION

Socio‑economic characteristics of 
cocoa‑producing households

The socio‑economic characteristics of cocoa‑producing 
households are presented in Table 2. Majority (94.2%) 
of the cocoa‑producing household heads are male. 
This result suggests that male‑headed households  
dominate cocoa production in Osun State. A plausible 
reason could be that cocoa production requires 
physical strength and more labour. This study agrees 
with Mustapha et al. (2012) and Adeyemo et al. (2020). 
The mean age of the respondents is 58.7 years, i.e. 
the farmers are relatively old. This could be attributed 
to the fact that older people generally stay in the villages 
and relatively younger people go to cities for education, 
learning of trade and in search of white‑collar jobs. This 
finding corroborates the expression of Kehinde et al. 
(2018). Most of the cocoa‑producing household heads 
(95.8%) are married. This implies that cocoa production 
attracts more married people. This may be advantageous 
because more family labour would be available for farm 
work. Majority of the cocoa‑producing household 
heads (68.4%) are formally educated; hence, literate 
farmers were involved in cocoa production. This is 
a good indicator to the farmers’ ability to comprehend 
and probably adopt new input that could improve 
their production. The result is in line with of Kehinde 
and Adeyemo (2017) and Adeyemo et al. (2020). The 
mean household size is about six persons. This implies 
that family labour in the famers’ household would be 
readily available for cocoa production. This agrees 
with the findings of Kehinde et al. (2018). The mean 

Table 2. Socio‑economic characteristics of cocoa‑producing 
households

Variables cocoa‑producing 
households

Gender (%)

Male 94.2

Female 5.8

Age (years) 58.7 (± 12.4)

Married (%) 95.8

Household size (#) 6.4 (± 3.22)

Formal education (%) 68.3

Years of farming experience 25 (± 13)

Farm size (ha) 5.7 (± 3.68)

Extension Agent (%) 8

Source: Field survey, 2020; Data in brackets () represent 
the standard deviation
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years of farming experience is 25 years, indicating 

that the farmers have been in cocoa farming for quite 

a long time and they have many years of cocoa farming 

experience. This is in line with the findings of Kehinde 

and Adeyemo (2017), and Adeyemo et al. (2020). Access 

to extension services remains a challenge as just 8% of 

cocoa‑producing households were visited by extension 

agents in the last production season. This implies that 

cocoa‑producing households may not be exposed to 

much information on EU approved pesticides. The 

mean farm size is 5.7 ha. This implies that the farmers 

are small‑scale farmers. This result is supported by 

Adeogun (2008).

Cocoa‑producing households’ access to 
livelihood capitals 

Cocoa‑producing households’ access to livelihood 

capitals is presented in Figure 2. Majority of 

cocoa‑producing households (92%) have access to 

natural capital, followed by physical capital (67.5%), 

social capital (62.5%), financial capital (58%), whereas 

only a few (50.8%) have access to human capital. 

The result implies that though cocoa‑producing 

households have fair access to all the five categories 

of livelihood capitals in varying percentages, natural 

capital is the most accessible livelihood capital by 

cocoa‑producing households. This could be attributed 

to socio‑cultural setting and the communal system of 

African rural communities that give every member 

of rural household privilege to own or use a land for 

farming activities. The result agrees with the findings of 

Allison and Horemans (2006), Ahmed et al. (2008), and 

Serrat (2017). However, cocoa‑producing households 

had lower access to human capital. This could be 

attributed to the circumstance that literate and skilled 

people in rural Africa communities prefer to go to 

Table 3. Factors affecting cocoa‑producing households’ access to livelihood capitals

Variables Physical Capital 
Coeff. (Z) 

Natural Capital 
Coeff. (Z) 

FinancialCapital 
Coeff. (Z)

Human Capital 
Coeff. (Z)

Social Capital 
Coeff. (Z)

Constant 0.971**(2.49) 0.315**(2.19) 2.84**(2.52) 0.625***(3.57) 0.491**(2.51)

GENDER 1.569(1.13) 1.307**(2.01) 2.446**(1.96) 0.428**(2.47) 1.227(0.36)

AGE 0.082**(2.11) 0.021(0.69) 0.033(1.03) 0.173(0.87) 0.118(0.61)

H/H EDU −0.069(−1.24) −0.055(−1.23) 0.025(0.51) 1.625***(5.70) 2.102***(2.61)

FARM SIZE 0.094**(2.25) −0.011(−0.37) 0.615***(3.31) 0.493(0.04) 0.050(0.02)

FARMEXP −0.017(−0.51) 0.035***(3.22) −0.005(−0.17) 1.870***(3.47) 0.186(1.09)

H/H SIZE −0.027**(−2.31) −0.074(−0.93) −0.147(−1.59) 0.652***(4.07) 0.472***(3.24)

MEMB ASS 0.130***(4.21) 1.729***(3.01) 1.716***(2.74) 0.480(0.92) 0.290(0.17)

INCOMLEV −0.347(−1.28) −0.148(−0.73) 0.040(0.18) 0.493(0.14) 0.159(0.07)

Source: Field Survey, 2020
Note: Significance of coefficient at 10% = *, 5% = ** and 1% = ***chi2 (10) = 151.1; Prob > Chi2 = 0.000

 

0

10

20

30

40

50

60

70

80

90

100

Natural capital Social capital Physical capital Human capital Financial capital

Livelihood capitals  

Figure 2. Livelihood capitals available to cocoa‑producing households. Source: Field survey, 2020
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cities in search of lucrative white‑collar jobs, where 
they could receive a better pay rather than making their 
skilled labour available for farming activities. The result 
agrees with the findings of Peng et al. (2017).

Factors affecting cocoa‑producing households’ 
access to livelihood capitals 

The likelihood ratio test (χ2(10) = 151.11; p > 0.000) 
of the model reveals that the entire model is of good 
fit (Table 3). Age, farm size, household size and 
membership of cooperative societies significantly 
influence households’ access to physical capital. The 
coefficients of age, farm size and membership in 
cooperative societies had a positive and significant 
influence on the households’ access to physical capital. 
The plausible reason for the positive relationship 
between age and access to physical capital is that 
the old household heads invest in physical asset for 
security reasons. Rents on physical asset would generate 
income for the households when the household heads 
get older and their energy begin to depreciate. This 
report is in accordance with findings of Akerele and 
Oyebanjo (2016), and Oyedepo et al. (2016). Farm size 
has a positive effect on access to physical capital. The 
reason could be that large farms allow diversification of 
enterprise and thus, improves investment in physical 
asset. Also, large farms with formal title would enable 
household head to have access to inputs and credit 
which could improve investment in physical asset. 
This result is in line with the findings of Akerele and 
Oyebanjo (2016) and Oyedepo et al. (2016). Membership 
in cooperative societies has a positive effect on access to 
physical capital. The reason could not be unconnected 
to the numerous benefits, a cooperative society offers 
to its members which enhance the economic and social 
status of members. This finding is also supported 
by those of Obisesan (2013), and Igbalajobi et al. 
(2013), whereas the coefficient of household size has 
a negative and significant influence on the probability 
of households’ access to physical capital. This implies 
that small households have access to physical capital. 
This might be connected to the circumstance that 
consumption pressure of large household may deprive 
household head the opportunity to invest in physical 
assets. This is supported by the reports of Olorunsanya 
and Omotesho (2012), Omotosho et al. (2017) and 
Olasimbo and Oladokun (2020). 

Gender, farming experience and membership 
in cooperative societies significantly influenced 
households’ access to natural capital. The coefficients 
of gender, farming experience, membership in 
cooperative societies has a positive and significant 
influence on the households’ access to natural capital. 

The positive relationship between gender and access 
to natural capital could be connected to the communal 
land ownership system existing in Africa rural village 
which favours men to have easy access to natural 
asset such as land than women. This result is in line 
with Deininger et al. (2014) and Onya et al. (2019). 
Farming experience has a positive effect on access 
to natural capital. The reason is that an experienced 
household head has understanding of the planning 
and decision‑making skills which improves their access 
to natural capital. This is also noted by Tesso et al. 
(2012). Also, membership in cooperative societies 
has a positive effect on access to natural capital. This 
is linked to the roles of co‑operatives to enhance 
the socio‑economic status of their members and as such 
may assist their members to acquire and access natural 
assets. 

Gender, farm size and membership in cooperative 
societies significantly influenced households’ access 
to financial capital. The coefficients of gender, farm 
size and membership in a cooperative society have 
a positive and significant influence on the households’ 
access to financial capital. Gender has positive effect 
on households’ access to financial capital. This is 
connected to the customs and social norms operating 
in African countries which restrict women’s control 
and ownership of economic asset. As a matter of fact, 
African women engage in non‑economic activities 
such as child care, cooking, cleaning, fetching fire 
woods that does not generate income stream. This 
affirms the findings of Auma and Mensah (2014). The 
possible reason for a positive relationship between 
farm size and access to financial is that large farms 
increase investment options and scale of operation 
which could increase the revenue of the household. 
Also, a large farm is an important asset that could serve 
as collateral to accessing formal credit. This result 
is consistent with the report of Awunyo‑Vitor and 
Abankw (2012), and Owuso (2017). Also, membership 
in cooperative societies has a positive effect on access to 
financial capital. This is linked to the financial services 
render by cooperative societies to their members with 
the objective of improving their socio‑economic status. 
This result is consistent with the report of Owuso (2017) 
and Silong (2017).

Gender, years of education, farming experience and 
household size significantly influenced households’ 
access to human capital. The coefficient of gender, 
years of education, farming experience and household 
size have a positive and significant influence on 
the households’ access to human capital. Gender has 
a positive effect on access to human capital. The reason 
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is that the male household heads provide the basic needs 
of the household. Therefore, they may employ skill 
labour to improve their income. Years of education have 
positive effect on access to human capital. The reason 
is that education empowers farmers with required 
knowledge and skills to increasing their productivity. 
Consequently, they may employ skill labour to improve 
cocoa productivity. This result contradicts the finding 
of Glauben et al. (2008) and Faridi and Basit (2011). 
Similarly, years of farming experience have a positive 
effect on access to human capital. The probable reason 
is that years of experience help farmers to make sound 
decisions on the management of their farms. Also, 
household size has a positive effect on access to human 
capital. The probable reason is that farming household 
could obtain skilled labour from family sources for 
their various farm activities.

Years of education and household size significantly 
influenced households’ access to social capital. The 
coefficient of years of education and household 
size have a positive and significant influence on 
the households’ access to social capital. Years of 
education has positive effect on access to social 
capital. The implication of this is that education 
motivates farmers to seek for information, knowledge 
and skills to improve their managerial abilities. This 
result is in line with the findings of Mikiewicz et al. 
(2011) and Ochago et al. (2017). The plausible reason 
for positive relationship between household size 
and access to social capital is that the consumption 
needs of large households pressurize the household 
head to join social groups to take advantage of social 
capital to improve their farming activities. This result 
is in line with the findings of Davis et al. (2012) and 
Temesgen et al. (2015).

Cocoa‑producing households’ probability 
and intensity of adoption of the EU approved 
Pesticides

Probability of adoption of the EU approved 
pesticides

Majority of cocoa‑producing households (81%) adopt 
approved pesticides. This result indicates that majority 
of the cocoa‑producing households are aware of the EU 
pronouncement on cocoa pesticides and they are using 
approved pesticides. It must be, however, stated that 
some of the farmers using the approved pesticide still 
combined the banned pesticides with the approved 
ones as indicated by the farmers during the survey. The 
farmers indicated that banned pesticides are cheap and 
readily available in local markets. In addition, many 
farmers still do not understand the rationale behind 

banning of some pesticides by the Federal Government, 
as they think it is purely a political strategy against 
pesticide marketers. This result is in line with 
the findings of Tijani (2006), Mokwunye et al. (2012), 
and Mokwunye et al. (2014). 

Intensity of adoption of the EU approved 
pesticides

The intensity of adoption of the EU approved pesticides 
is presented in Table 4. In the study, the adoption 
intensity of the EU approved pesticides was defined 
as the quantity of approved pesticide used by 
the respondents per hectare on their cocoa farms. Most 
of cocoa‑producing households (75%) use 50 g to 5 litres 
of approved pesticides per hectare on their cocoa 
farms. This implies that majority of the farmers applied 
dose below the recommended rate. A few (0.74%) used 
15 to 20 litres of approved pesticides per hectare on 
their cocoa farms. This finding revealed that adoption 
intensity of EU approved pesticides is still relatively 
low and have not made enough headway. The result 
further affirms the earlier position that the farmers still 
combine banned pesticides with the approved ones. As 
indicated by the farmers, the approved pesticides are 
too expensive and scarce. For this reason, the farmers 
cannot afford to use only approved pesticides on their 
cocoa farms. This agrees with the study of Adefila (2013).

Effect of access to livelihood capitals on adoption 
and intensity of EU approved pesticides among 
cocoa‑producing households

The double hurdle regression results of EU approved 
pesticides are presented in Table 5. The first hurdle 
showed the factors that influence the decision to adopt 
EU approved pesticides using Probit regression model, 
while the second hurdle showed factors that influence 
adoption intensity using Truncated regression model. 
The first hurdle (Probit regression) result shows 
that amongst the socio‑economic characteristics of 
the households that were included in the model, 
gender, education and membership in a cooperative 
society significantly influence the probability of 
the household to adopt EU approved pesticides. 
The possible reason for a positive relationship 

Table 4. Intensity of adoption of the EU approved pesticides

Intensity of adoption per hectare Percentage 

50g to 5 litres 75.0

5 litres to 10 litres 17.5

10 litres to 15 litres 6.76

15 litres to 20 litres 0.74

Total 100

Source: Field Survey, 2020
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between gender and adoption of EU approved is that 

male‑headed households have access to information 

on improved technologies through freedom of 

mobility and participation in different meetings and 

trainings, as influenced by socio‑cultural norms and 

traditions prevailing in African countries. Also due to 

the prevailing traditions, male farmers have freedom 

to participate in many income‑generating activities. 

This provides the male farmers with the wealth to easily 

afford new technologies. This result is in line with those 

of Tefera et al. (2016), and Melesse (2018). Education 

has a positive effect on the adoption of EU approved 

pesticide. The reason is that education enhances 

farmers’ ability to gain, understand and construe 

information on new technology. The result agrees with 

data of Shiferaw et al. (2009; 2014). Also, membership 

in cooperative societies has a positive effect on 

the adoption of EU approved pesticides. It is traced to 

the roles of cooperative in improving the managerial 

ability of farmers. Cooperative allows interaction and 

cross‑fertilisation of ideas on improved technologies 

among farmers, as also stated by Onyeneke (2017) and 

Danso‑Abbeam et al. (2017). 

Interestingly, the result also reveals that access to 

livelihood capital variables is significant in determining 

the adoption of EU approved pesticides (Table 5). 

Access to human capital, physical capital and financial 

capital has a positive and significant influence on 

the probability of adopting EU approved pesticides. 

The plausible reason is that the engagement of skill 

labour in active farm work force encourages farmers to 

adopt new labour using technologies such as improved 

varieties of seeds, fertilisers and pesticides. This is in line 

with findings of Tefera et al. (2016), Danso‑Abbeam et al. 

(2017) and Melesse (2018). Access to physical asset 

also has positive effect on adoption of EU pesticides. It 

must be noted that, having access to physical capital is 

an indicator of high socio‑economic status, especially 

in African countries and as such, physical capital 

could drive agricultural technology adoption. The 

implication of this is that cocoa‑producing households 

with better access to physical capital would be able 

Table 5. Effect of access to livelihood capitals on adoption and intensity of EU approved pesticide among cocoa producing 
households

Variables 
First Hurdle (Probit) Second Hurdle (Truncated)

Coeff. Standard Error Z Coeff. Standard Error Z

Const. 5.507*** 4.066 3.35 4.344*** 2.943 3.48

Gender 0.099*** 0.057 2.75 0.075* 0.046 1.64

Age 1.485 3.409 0.44 0.346 2.324 0.15

Marital status 1.083 0.579 1.87 0.864 0.508 1.70

Education 0.361** 0.629 2.54 0.079 0.419 0.19

Farm size 0.011 0.065 0.17 0.019*** 0.046 4.42

Farming experience 0.564 0.753 0.75 0.089 0.070 1.28

Household size 0.080 0.187 0.43 −0.091*** 0.144 −3.63

Association 2.784*** 1.594 3.75 2.191*** 1.178 3.86

Income 0.296 0.493 0.60 0.186 0.353 0.53

Access to extension 1.308 1.59 1.13 0.607 0.785 0.77

Human capital 0.199*** 0.668 3.30 0.040** 0.488 2.08

Physical capital 0.986** 0.789 2.25 0.339*** 0.512 2.66

Natural capital 0.115 0.145 0.79 0.436 0.273 1.60

Financial capital 0.907*** 0.595 2.53 0.184 0.237 0.78

Social capital 0.410 0.579 0.71 0.375*** 0.414 2.91

No. of Obs. 120 120

LR Chi 2 (18) 43.83 36.73

Log likelihood −20.053 −27.599

Prob > Chi 0.001 0.004

Source: Field Survey, 2020 Note: Significance of coefficient at 5% = ** and 1% = ***
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to afford expensive technologies. This is in line with 
Abdoulaye et al. (2018). The possible reason for 
a positive relationship between access to financial 
capital and adoption of EU pesticides is that access 
to financial capital offers opportunity to invest in 
productivity enhancing technologies such as improved 
seed, fertilisers and pesticides. This result confirms 
the findings by Ngombe et al. (2014) and Wollni and 
Andersson (2014).

In the second hurdle, socio‑economic characteristics 
such as gender, farm size, household size, membership 
in cooperative society and access to livelihood capital 
variables such as human capital, physical capital and 
social capital are significant in determining the intensity 
of EU approved pesticides (Table 5). The coefficient of 
gender, farm size, and membership in cooperative 
society are positive and significant with respect to 
intensity of adopting of EU approved pesticides. The 
possible reason for positive relationship between gender 
and adoption intensity of EU approved pesticides is that 
male‑headed households have access to information 
on the benefit of intensifying improved technologies 
through participation in different trainings, as 
predisposed by socio‑cultural traditions prevailing in 
African countries. This result is in line with the findings 
of Tefera et al. (2016) and Melesse (2018). The plausible 
reason for a positive relationship between farm size 
and adoption intensity of EU approved pesticides is 
that large farm allows diversification of enterprises 
and as such, large farms generates more income than 
small size. Therefore, cocoa‑producing households 
with large farms are wealthy enough and have enough 
farm lands to intensify technology adoption. This 
finding confirms to the studies by Lavison (2013) and 
Singh et al. (2014). Also, membership of cooperative 
societies has positive effect on the adoption intensity 
of EU approved pesticide. It is traced to the roles 
of cooperative in improving the managerial ability 
of farmers by allowing cross‑fertilisation of ideas 
on the importance and application of improved 
technologies among its members. The result agrees 
with Onyeneke (2017) and Danso‑Abbeam et al. 
(2017). On the contrary, the coefficient of household 
size had a negative significant with respect to intensity 
of adopting of EU approved pesticides. This implies 
that small cocoa‑producing households are likely to 
intensify the adoption of EU approved pesticides. The 
negative relationship of the variable with adoption 
could be linked to the increasing consumption 
pressure associable with a large family negatively affects 
adoption decision. This result corroborates the findings 
of Ouma et al. (2002), and Bekele and Drake (2003).

Fascinatingly, access to livelihood capitals such as 
human, physical and social capitals are significant in 
determining the intensity of EU approved pesticides. 
Access to human capital has positive effect on intensity 
of adoption of EU approved pesticide. The reason is 
that engagement of skill labour in active farm work 
force encourages farmers to intensify labour using 
technologies such as improved varieties of seeds, 
fertiliser and pesticides. This is in line with findings 
of Tefera et al. (2016), Danso‑Abbeam et al. (2017) 
and Melesse (2018). Access to physical asset also has 
positive effect on intensity of adoption of EU pesticides. 
Having access to physical capital is an indicator of 
high socio‑economic position especially in African 
countries and as such, cocoa‑producing households 
with better access to physical capital could afford 
expensive technologies. This is in line with findings 
of Abdoulaye et al. (2018). Social capital has positive 
relationship with the technology adoption. Social 
groups engage their members in social learning about 
new technology which is likely to foster adopting new 
technologies among their members. This mirrored 
previous findings by Katungi and Akankwasa (2010) 
and Adepoju and Oni (2012).

CONCLUSION AND RECOMMENDATIONS

This study revealed that majority of 
the cocoa‑producing households (92%) have access to 
natural capital, followed by physical capital (67.5%), 
social capital (62.5%), financial capital (58%), while, 
only a few (50.8%) have access to human capital. 
Age, farm size, membership of cooperative society, 
gender, year of education and farming experience 
significantly influenced cocoa‑producing households’ 
access to livelihood capitals positively. Majority of 
the respondents (81%) adopt approved pesticides. 
The first hurdle (Probit regression) result showed that 
gender, marital status, membership of cooperative 
society and access to livelihood capital variables such as 
human, physical and financial capitals significantly and 
positively influence the cocoa‑producing households 
to adopt EU approved pesticides. In the second 
hurdle, gender, marital status, farm size, household 
size, membership in farmers’ association and access 
to livelihood capital variables such as human capital, 
physical capital and social capital are significant in 
determining the intensity of EU approved pesticides. 
The study concluded that access to livelihood capitals 
has potentials of hastening adoption of EU approved 
pesticides. Other factors include gender, education, 
farm size and membership in cooperative society. 
Therefore, this study suggests that government policy 
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on uptake of EU approved pesticides should pay more 
attention on cocoa‑producing households’ access to 
livelihood capital, gender, education, farm size and 
membership in cooperative society. Most importantly, 
policy package to encourage access to livelihood 
capitals must be strongly advocated.
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