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Purpose: The aim of this study was to explore the roles of stakeholders on cocoa farmers’
safe pesticide use in Nigeria using the socio-ecological model as the theoretical framework.
Methods: This was a cross-sectional qualitative study where participants were purposefully
selected based on some criteria. Then, they were interviewed in-depth using a semi-
structured interview approach. The interview guide was designed based on other literature
and the study objectives. The interview transcripts were transcribed verbatim and analyzed
using the content analysis technique.

Results: In all, 57 participants were involved in the interview process across all the study
locations. Five layers of influence (cocoa farmers, pesticide retailers, extension officers, pesticide
importers and government agencies) were considered. At individual level, cocoa farmers
complained about lack of information from other stakeholders regarding pesticide use except
retailers due to the farmers’ proximity to their stores. However, pesticide safety information from
the retailers were found to be inadequate due to their interest in financial gains rather than a focus
on human health and the environment. Additionally, most retailers had no understanding about
the characteristics of products they sold as they could not read pesticide labels. Furthermore, lack
of motivations, human resources and facilities hindered effective extension education in the rural
communities. Also, pesticide importers took efforts to train the farmers within their network, but
majority of these trainings focused on lead farmers who were expected to disseminate the
information to others. Besides, the agencies did organize training or workshop sometimes, but
it was inadequate due to budget constraint. Lastly, environmental or agri-policies relating to
Nigerian cocoa farmers concerning safe pesticide use and disposal were also inadequate.
Conclusion: Generally, there was a large information gap with respect to pesticide safety
between cocoa farmers and other stakeholders which undermined pesticide use safety. This
study highlighted the need for government agencies in Nigeria to develop mechanisms to
monitor information exchange among other stakeholders and cocoa farmers with respect to
safe pesticide use and disposal.

Keywords: pesticide retailers, extension officers, pesticide importers, agri-policies, in-depth

interview

Introduction

Agriculture, being the second largest source of labour, is one of the most dangerous
occupations in the world.! This is because many agricultural workers such as
farmers are exposed to accidents from pesticide exposure.” Due to their efficacy
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for crop protection against pests and diseases, pesticides
are universally adopted among farmers as the main agro-
input in farming.> About three million farmers suffer
yearly from hazardous impact of pesticide poisoning; this
includes 25 million farmers that suffer from mild poison-
ing, causing about 180,000 mortalities annually.*’
Pesticide exposure occurs via ingestions, breathing and
dermal contact among farmers and could result in adverse
health problems.® For example, European residents and
bystanders were reported to have been exposed to pesti-
cides through breathing or dermal contacts while spraying
on fields specifically in countries like Italy, Greece and
United Kingdom.” In addition, unsafe pesticide use accom-
pany with adverse health impact have also been reported
in the developing agricultural nations such as Morocco,
Indonesia, Iran and Thailand.®* ! For instance, pesticides
related symptoms such as headache, fatigue and itching
were reported among 29.4%, 45.9% and 57.6% of study
participants in Thailand, respectively.” Moreover, work-
related pesticide symptoms have also been reported
among roughly 23% Indian, 25% Mexican and 43%
Zimbabwean farmers.'?> However, this reported undesir-
able impacts of pesticides on farmers health and the envir-
onment could be reduced through a more eco-friendly pest
management practices.' In fact, these have been achieved
in some developing countries especially in Indonesia via
successful implementation of integrated pest management
(IPM) as a crop protection strategy.'*

In Nigeria, agriculture alone contributed 21.96% of the
gross domestic product (GDP), with crop production
accounting for 90.54%.'> In order to boost productivity,
cocoa farmers are using pesticides in an unsafe manner
that poses danger to their health and the environment.'®
This involves use of banned pesticides, spraying more than
the recommended quantity, inadequate protection and
unsafe disposal of pesticide wastes.'” This was attributed
to socioeconomic factors such as experience, age, educa-
tion status, income or farm size.'®'® However, pesticide
safety problem among cocoa farmers in developing coun-
tries especially in Nigeria cannot be solely attributed to
these factors. It was noted that farmers’ interactions with
stakeholders in supply chain are key to influencing pesti-
cide safety.’® Therefore, lack of interactions between
cocoa farmers and relevant stakeholders could hamper
application of environmentally safe pest management tech-
niques. For example, pesticide retailers could influence
farmers pesticide safety decisions depending on the retai-
lers exposure to information.”’ Thus, understanding an

individual risky behaviour (unsafe pesticide use) without
exploring other external influence such as responsible sta-
keholders would be inadequate. Hence, researchers sug-
gested the use of theory-based studies as they provide
a good theoretical framework for future intervention
designs. Based on this premise, socio-ecological model
(SEM) was applied to frame external factors influencing
pesticide safety among cocoa farmers. A socio-ecological
model proposed by McLeroy?> was chosen because it is
a framework that describes spheres of multiple environ-
mental or surrounding influences over an individual beha-
viour. At the center of this framework is an individual
whose behaviour is the main interest. This is followed by
a figure of growing circles which shows increasing spheres
of influence that have impacts on individual behaviour.
Based on previous review of this model, various factors
that influence individual behaviours are personal, interper-
sonal, organizational, community and public policies.
Regarding this study, the SEM states that cocoa farmer
behaviour is under the influence of the farmer individual
characteristics and perceptions, pesticide retailers, exten-
sion officers, pesticide importers and government agencies
(Figure 1). However, only a limited number of studies*
have used the model to frame agricultural safety among
farmers but not within the context of pesticide use. In this
regard, little is known about the influence of stakeholders
on safe pesticide use especially within the context of cocoa
farmers. To the best our knowledge, this is the first study
to explore the roles of pesticide stakeholders (especially
from stakeholders’ perspectives) within the lens of SEM.
Therefore, the aim of this study was to explore the influ-
ence of pesticide retailers, extension officers, pesticide
importers and government agencies on cocoa farmers
safe pesticide use in Nigeria.

Theoretical Framework

The SEM can be defined as a framework of explaining
sphere of influence affecting human behaviours.** This
dictates that health-seeking behaviour is a product of inter-
action between an individual attributes and the environmen-
tal factors. According to McLeroy SEM model,* there are
five sphere of influence affecting human behaviour; these
are intrapersonal, interpersonal, community, organization
and public policies. Intrapersonal factors involve individual
characteristics such as sociodemographic variables, atti-
tudes, beliefs and perceptions. Interpersonal factors are
those with close relationship with an individual such as
professional, social network, friendship or family networks.
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Figure | Socio-ecological model of stakeholders influence on cocoa farmers pesticides use safety of the current study based on Lee.”*

This could mean pesticide retailers within this study con-
text. Also, there are different concepts of community in the
SEM; in this context, it refers to “mediating structures”
which connect an individual to a larger society. For exam-
ple, local extension officers are mediators (or change
agents) between the government and rural farmers to facil-
itate and communicate sustainable and eco-friendly agricul-
tural practices in Nigeria.”® The next level is the institution
which consists of social organizations or agencies with
formal or informal operational regulations. For instance,
pesticide safety training programs from various agencies
and importers. The last level of influence are public policies
concerning pesticide use and safety. In this regard, all the
variations of SEM have the following tenets: multiple influ-
ences on individual behaviours, interaction of the influences
and multifaceted methods for future intervention for beha-
viour change. Thus, the scope of this study was to focus on
direct environmental influences on an individual behaviour
at different levels. Therefore, for the purpose and scope of
this study and based on the concept of the SEM explained
above, the most important stakeholder at different layers of
influence were involved in data collections. This was based
on previous literature about some of these stakeholders
the
Nigeria.?®%” Thus, other stakeholders such as others cocoa

especially retailers and extension officers in

farmers, lead cocoa farmers, non-governmental agencies

and relevant service providers were not included in the
study.

Methods
Settings and Study Design

Nigeria is made up of 36 states; fourteen of them are cocoa
producers. These cocoa states are classified based on their
production capacity (high, medium and low). Cocoa farmers,
retailers and extension officers were located in Ondo (high),
Ogun (medium) and Kwara (low) while pesticides importers
and government agencies were located in Oyo, Lagos and
Abuja. This was a qualitative study which aimed to explore
the influence of pesticide stakeholders on cocoa farmers
pesticide safety using a semi-structure in-depth interview.
We used in-depth interview as it provides comprehensive
and thorough information about interviewees’ perspectives.”®

Research Instruments

Semi-structured in-depth interviews guides including
demographic questionnaires as well as field notes were
used for data collection. The sociodemographic question-
naire was used to retrieve the participants characteristics
such as age, marital status, gender, education background
and other relevant information. Moreover, Phillippi and
Lauderdale® recommended the use of qualitative field

notes to triangulate and support the findings from the
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audio transcripts, thus, helped to increase the rigor (valid-
ity) of the study. In this regard, we used these notes to pay
attention to the participants environment, non-verbal beha-
viours, displayed sale certificates, training records and
available relevant policy documents during the interviews.
Cocoa farmers interview guide was developed based on
cues to action constructs of the Health Belief Model
(HBM) such as information sources regarding pesticide
use or safety from the literature. The HBM notes that
external cue is needed to trigger decision-making process
in order to accept a recommended safety measures.*® Also,
interview guides for the stakeholders were developed
based on other studies from the literature relating to pes-
ticide stakeholders. Then, all the participants were asked
same questions (Supplementary Table S1) followed by

probing questions (prompts) such as “Can you explain
more? Can you give examples? Why?”. This was neces-
sary to ensure clarification of details during the interviews.
Also, in-depth interview guides were piloted among eight
participants representing all the stakeholders in a different
location (Osun state). This was done to improve the inter-
view questions before the actual interviews thereby ensur-
ing the questions validity based on the recommendations
of Dikko.”!

Data Collection

The purposeful selection of total number of information-
rich participants (n = 57) concerning pesticide safety was
based on some inclusion criteria.** The inclusion criteria
for cocoa farmers (n = 23) were both males and females
who resided in farming communities in Ondo, Ogun and
Kwara states, communicated in a local language (Yoruba),
planted mainly cocoa and used fungicides, herbicides and
insecticides. For retailers (n = 15), the criteria were both
males and females who sold fungicides, herbicides and
insecticides, resided in the farmers communities and did
not have other occupations. For extension officers (n = 6),
the criteria were both males and females who worked in
the department of agriculture, were responsible for cocoa
farmers training and worked for the state government of
Ondo, Ogun and Kwara. The criteria for pesticide impor-
ters (n = 7) were both males and females who worked for
pesticide importers that dealt with cocoa farmers. For
personnel of government agencies (n = 6), the inclusion
criteria were both males and females who were the head of
a department or regional directors in their respective agen-
cies and were responsible for cocoa farmers training on
pesticide safety.

Prior to starting the interviews, potential participants
were approached to engage them on the study purpose in
order to build positive rapport with them and have their
trust and cooperation. After, the participants were identi-
fied based on study selection criteria. Then, final number
of participants for this study was determined by applying
the principle of data saturation.>® This involved contin-
uous and simultaneous data collection and analysis until
no new insights emerged from the participants; for this
reason, interviews were stopped.>* At the end, 57 cocoa
and related participants, in total, were interviewed across
different locations. First, in-depth interviews were con-
ducted with twenty-three cocoa farmers in Ondo, Ogun
and Kwara states to explore their primary information
sources that influenced their pesticide safety decisions.
We interviewed all the farmers in their farmhouses.
Second, interviews were conducted with fifteen pesticide
retailers across Ondo, Ogun and Kwara states to explore
the safety advice they passed to cocoa farmers when
buying from their stores. During the interview, retailers
were asked to demonstrate how they pass information to
the farmers; all the interviews occurred in their selling
points (open markets). Third, six local extension officers
were interviewed across the three states previously men-
tioned to know their involvement in giving extension
courses to cocoa farmers. The interviews were conducted
at their respective government offices. Fourth, interviews
were also carried out with seven personnel from pesticide
importing companies selected from Oyo and Lagos states
concerning pesticide trainings or workshops. Finally, in-
depth interviews were also conducted with six personnels
from four government agencies dealing with pesticides.
They were four departmental heads and two regional
directors. The departmental heads were questioned
about their agencies roles as regards pesticide safety
programs, trainings or workshops for cocoa farmers.
While the directors were queried about environmental
policies regarding pesticide safety among the farmers.
Each interview took about 55 to 90 mins and was con-
ducted by the first author who was supported by two
research assistants that helped with audio recordings and
note takings.

Ethical Considerations

The study was conducted according to the declaration of
Helsinki as the participants right to confidentiality and
anonymity were protected by not identifying them with
their real names. Moreover, more than half of the
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participants in the study especially the cocoa farmers and
pesticide retailers had low education status. In addition,
most of the participants were uncomfortable with docu-
ment signing due to their perceptions about official forms
and organizational factors (such as rules regarding inter-
views). Therefore, verbal informed consents were sought
and obtained before the commencement of data collection.
The information sheet and consent form were read to all
the participants before the interview concerning the study
objectives, procedures, and risks and benefits; then, the
participants were allowed to ask questions. After the
explanation, the study participants were each given
a copy of information sheet and consent form for review
either personally or indirectly through an education family
members (especially for cocoa farmers and pesticide retai-
lers) and were given enough time to decide whether to take
part or not. The whole consent process was recorded by
using audio-tape and later transcribed. Thus, the study
including information sheets and consent forms was
approved by the Ethics Review Committee of
Chulalongkorn University, Thailand (COA No. 028/
2020). In addition, the study participants were given
a token appreciation (gift cards) for their time after the
interview. Moreover, all the participants were allowed to
withdraw from the study at any time without any notice.

Data Analyses

We transcribed the audio recordings in a local language
(Yoruba) and translated into English language before analysis.
We expected the influences on cocoa farmers safe pesticide
use to occur at individual, interpersonal, community, institu-
tional and policy levels, based on the theoretical framework of
this study. We analyzed the data manually from all the respon-
dents using content analysis technique.®® This involved sorting
the transcripts into meaning units (answers that are related to
study objectives). Then, each meaning unit was labeled with
codes according to different levels of influence (Table 1). All
aspects of the transcripts were identified to confirm if they
were included in the list of meaning units by re-reading the
original transcripts and comparing with final list of meaning
units. Therefore, homogenous groups of meaning units were
identified based on interview questions and exact words of the
respondents were used in the final analysis. The criteria of
Lincoln and Guba was used to ensure rigor of a qualitative
study; this involved credibility, transferability, confirmability
and dependability.*® Credibility was ascertained by using pro-
longed engagement with the settings, pilot study (to refine the
interview guide) and field notes. In addition, two experienced

researchers independently transcribed and coded the tran-
scripts for consistency. Transferability was obtained by select-
ing information-rich participants across different locations
using inclusion criteria in order to have different perspectives.
For example, we made sure that the selected cocoa farmers
came from major three cocoa producing regions and the
stakeholder also came from different location that was con-
sistent with their roles in pesticide distribution in Nigeria.
Also, we used data saturation (a situation when no new
insights emerged from the interviews) to arrive at the final
number of respondents for the study. Confirmability was
ensured through the process of member checking where tran-
scripts were reviewed by all the participants for accuracy and
using actual recordings of interviewee statement. Moreover,
different data sources from stakeholders in various locations
were used to gain holistic understanding of cocoa farmers
safety in pesticide use and disposal. Lastly, dependability
was achieved by using thick description of research findings,
the settings, selection criteria, data collection and analysis.

Results

Description of the Study Participants

Fifty-seven in-depth interviews were conducted among
cocoa farmers and different stakeholders across different
locations in Nigeria. The participants were within the age
range of 20 to 70 years. Thirty-nine of them were males
while the remaining eighteen were females. Also, forty of
our interviewees were married and only seventeen respon-
dents had no form of education. The in-depth interviews
were analyzed and coded using socio-ecological frame-
work which categorized the study findings into personal,
interpersonal, community, institutional and policy influ-
ence on cocoa farmers safe pesticide use (Table 1).

Theme |: Personal Influence (Cocoa

Farmers)

Cocoa farmers were asked about their primary source of
information regarding pesticide use decision from Table 2;
seventeen cocoa farmers stated that they relied on pesti-
cide retailers in their respective communities because of
their close proximity:

Anytime I have issues with pests or diseases on my farm,
I call my chemical sellers who recommend what to do as
they are easy to access because of their closeness to my
community. Though, we don’t always discuss safety mea-
sures because they think I am experienced with pesticides
handling. (CF 3)
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Table | Codes Extracted from the Interviews

Themes Codes n (%)

Policy influence (Government agencies: Regional directors; n = 2) -Ineffective policy implementation 2 (100)
-Lack of policies on pesticide registration, use | 2 (100)
and disposal

Institutions influence (Pesticide importers; n = 7) (Government agencies: -Inconsistent trainings 7 (100)

Department heads; n = 4)
-Pesticide labelling challenges due to market 7 (100)
dynamics
-Lack of disposal mechanisms 7 (100)
-Inadequate financial resources 4 (100)

Community influence (Extension officers; n = 6) -Insufficient extension courses 6 (100)
-Poor rural road networks 6 (100)
-Lack of motivation 3 (50)
-Inadequate human resources 3 (50)

Interpersonal influence (Pesticide retailers; n = I5) -Not accepting responsibility regarding 11 (73.3)
pesticides advice
-Being a member of agrochemical associations | 3 (20.0)
-Wrong assumptions about farmers expertise 9 (60.0)
-Inadequate knowledge of product 12 (80.0)
characteristics

Personal influence (Cocoa farmers; n = 23) -Lack of safety information from retailers 17 (73.9)
-Lack of trust in retailers advice 10 (43.5)
-Inadequate trainings from other stakeholders 18 (78.3)

However, ten of the farmers do not have trust in their
retailers information except that they buy pesticide from
them:

Retailers rarely provide information concerning pesticide
types and guidelines but not safety after purchase, at times

when they do, I don’t trust any information from most of

Table 2 Cocoa Farmers Main Source of Information Regarding
Pesticide Use

Information Source n
Extension officers 3
Pesticide retailers 17
Pesticide importers 2
Government agencies |

the retailers, because majority of them pretend to possess
technical skills about these chemicals. They only want to
make profits. (CF 11)

Most importantly, training from extension officers, pesti-
cide importers and government agencies were perceived to
be inadequate. Eighteen of the farmers reported lack of
attention from relevant stakeholders:

Government agencies, pesticide importers or extension
officers do organize trainings or workshops, but not for
small scale cocoa farmer like me. It is only large-scale

farmers that benefit from such opportunity. (CF 21)

Theme 2: Interpersonal Influence
(Pesticide Retailers)

In this study, information dissemination from pesticide
retailers (primary information source for cocoa farmers)
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were not encouraging. First, eleven of them thought that
it was not their duty to advise cocoa farmers on pesticide
safety and disposal: “I believe the farmers are experts in
their job. There is no reason for me to tell them about
how to safely use pesticides” (PR 25). Second, nine
retailers only advised farmers on the type and price of
different pesticides: “I only advise them about different
types of these chemicals and give them the price. The
farmers know what to do with the chemicals” (PR 30).
Also, twelve retailers in this study have little understand-
ing about the characteristics of pesticide products they
sell. For example, the retailers could not read the infor-
mation on pesticide labels when asked as their advice was
based on experience from long years of selling the
products:

I have been in this business for long years and have a lot
of experience regarding these products. So, I advise the
farmers based on my experience not the labels. (PR 27)

Also, membership of an association was found to influence
very few retailers with respect to information they pro-
vided cocoa farmers. Three retailers from this study
belonged to credible agrochemical associations within
their locations where they got regular trainings about pes-
ticide risks and safety precautions:

I make sure all the farmers that purchase my chemicals are
properly informed and reminded about how to use and
protect themselves because this was what I was trained
to do from my association. If I refuse to advise them, my
membership registration may be revoked which might
adversely affect the benefits I got from them. (PR 35)

Theme 3: Community Influence

(Extension Officers)

Contributions from extension officers regarding pesticide
safety courses or trainings were also insufficient as they
did not have regular contacts with cocoa farmers:

We don’t regularly have extension courses or training with
them (cocoa farmers). It is once in a while. For example,
we have not had any training visits cocoa farmers
this year. (EO 40)

One of the reasons cited was due to lack of motivations
from the government despite showing interest in their
work. Two of them said that “The monthly take-home
and allowances are not encouraging and proportional to
the kind of work being carried out on the field” (EO 42).

Another extension officer complained about lack of incen-
tives (such as basic amenities) to motivate them at work:

Going to rural areas to train farmers is important but
imaging a situation where you have to stay in a location
without basic amenities such as clean water and electricity
would be very challenging. So, one needs to be motivated
in order to carry out all these duties regarding pesticide
use training. (EO 41)

Furthermore, inaccessibility to information regarding current
safety courses was identified during the interview as one of
the hindrances according to all the personnel. For example,
they reported unavailability of modern training materials:

For the past few years, I have been using the same type of
training material which is not good enough to convey prac-
tical or evidence-based messages to these farmers. (EO 43)

Besides, all the extension officers also talked about inade-
quate transportation facilities to access rugged rural roads
leading to the farmers communities:

It is difficult to access these farmers due to poor road
network leading to their communities, at times one has
to travel for longer hours using commercial motorcycles to
reach the farmers. (EO 44)

Moreover, dearth of human resources was another pro-
blems hindering extension trainings based on response
from three officers:

There are shortages of extension officers to cover all the
agricultural communities. In most cases, an extension offi-
cer is assigned to various cocoa farmers in different com-

munities which result in heavy workload. (EO 39)

Theme 4: Institutional Influence (Pesticide

Importers and Government Agencies)

All the seven interviewed personnel of pesticide importers
admitted that they only organized training programs or
workshops during farming seasons which is just two
times a year. In some cases, the training was every
other year depending on logistics. Also, all of them said
their companies do organize trainings, but they only con-
centrate on farm leaders or influencers who were expected
to train other cocoa farmers in their communities:

Our organization normally train lead farmers for instance
the cocoa farmers’ association leaders on responsible use
of pesticides, general hazard of pesticides and other safety

precautions and normally do it inform of workshops. We
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train lead farmers because they always adopt new technol-
ogy; they would want to use new pesticide products and
once they do other cocoa farmers would follow. In addi-
tion, we also educate them on application rate, the use of
protective equipment before, during and after spraying and
the pictograms on pesticide labels. (PI 47)

Regarding pesticide labels, illiterate cocoa farmers were
advised to consult relatives who can assist them according to
five of the personnel: “We always tell the farmers who cannot
speak English to consult any family members who is fluent in
the language” (P 45). According to them, it would be difficult
to label pesticide products in local languages because of the
forces of demand and supply regarding the products distribu-
tion across the country. For example, they said

due to market dynamics, we do withdraw products in
a region of the country where they have excess supply
and transfer to another region with scarcity. In addition,
the chemicals are not produced here (Nigeria), we
imported them from abroad, hence, it will not be easy to
change the label language. As a result, we use English
language that everyone in different regions can relate with.
(PT 49)

Though the farmers were trained on how to clean the
containers after use but there was no disposal mechanism
in place for them according all the personnel queried:

We don’t have disposal mechanisms, but we train them on
disposal methodology such as how to cleanse or triple-
rinse empty containers and dispose. We don’t have with-
drawal mechanisms because there are no storage systems
for disposal or recycling. This could only be possible only
if pesticides are manufactured in Nigeria. (PI 51)

Moreover, in-depth interview with four departmental
heads of four government agencies revealed that they do
organize trainings or workshops for cocoa farmers some-
times. Meanwhile, due to lack of adequate budget, all the
four agencies interviewed were unable to organize fre-

quent trainings:

We do train the farmers sometimes but not regularly.
Normally, trainings should be done regularly with the
farmers to refresh their memory if there is enough budget-
ary allocation. (GA 53)

Also, they all revealed that less emphasis was placed on
pesticide safety during trainings as they include other
important topics:

Due to lack of financial resources, we try to package all
the trainings or workshops in one visit. Therefore, we do
not solely put more emphasis safety components due to
other crucial aspect of cocoa farming. (GA 52)

Theme 5: Policy Influence (Government
Agencies)

Policies relating to provision of safe storage facilities and
ensuring the disposal of hazardous waste in an environ-
mentally sound manner were reported by the two regional
directors interviewed from two government agencies (GA
56 and 57). However, these policies were not effectively
implemented due to lack of capital and human resources.
Analysis from the two in-depth interviews revealed that
there were currently no policies in place that encourage
research on less toxic or non-chemical control measures
for farmers or cover their registration in Nigeria.
Moreover, it was reported that there were no policies that
prescribed the use of personal protective equipment (PPE)
for pesticide application and promote subsidy schemes on
less toxic but expensive pesticides. We also noted that
there was no regulation in place for the disposal of
empty containers. Furthermore, policies on farmers
responsibilities and accumulation of pesticide containers
were not covered in national environmental regulations.
More importantly, policy for the implementation of pesti-
cide waste collection scheme through relevant industries
was also lacking. Furthermore, regulations on labeling and
pesticide regulatory approval were also currently lacking
in Nigeria. For labeling, there were no regulations espe-
cially on guidelines for use, legal requirement about pes-
ticide use according to the label instructions and label
warning against empty container reuse, instructions for
storage and waste disposal. Pesticide registration policy
only outlined pesticides registration system in accordance
with national requirement, registration process and regis-
tration body.

Discussion

In this study, the influence of stakeholders on safe pesti-
cide use among cocoa farmers in Nigeria was explored.
Consequently, five levels of influence were discussed; they
were personal (cocoa farmers), interpersonal (pesticide
retailers), community (local extension officers), institu-
tions (pesticide importers and government agencies) and
policy actors (government agencies).
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Understanding the farmers information or advice
sources relating to pesticide safety is vital. This study
focused on external cues such as information from pesti-
cide retailers, extension officers, pesticide importers and
government agencies. In this study, majority of the cocoa
farmers relied on retailers for pesticide information while
very few got information from other stakeholders.
Specifically, information from retailers to cocoa farmers
involved recommendations about types of pesticides.?
However, these recommendations did not involve safety
precautions because of the retailers belief about cocoa
farmers ability in pesticide handling. Furthermore, pesti-
cide safety decision-making does not depend only on
information sources but also on farmers’ trusts in the
information providers.! Hence, cocoa farmers in this
study do not have trust especially in retailers information.
This agreed with a study among farmers in China.’’
Moreover, majority complained about lack of trainings
from extension officers, pesticide importers and govern-
ment agencies who only organized trainings for large-scale
cocoa farmers unlike the small-scale farmers in this study.

Furthermore, the primary information source for cocoa
farmers in this study were pesticide retailers. Findings
from this study showed that most retailers did not take
responsibility of sharing pesticide safety information with
cocoa farmers. This was consistent with a study in
Cameroon on pesticide use in cocoa sector.’®
Nevertheless, the retailers only shared information about
types and price of different brands of pesticides being sold.
As a result, lack of quality advice from retailers could
result in unsafe pesticide use among cocoa farmers.>® In
addition, retailers from this study who belonged to agro-
input associations regularly advised cocoa farmers about
pesticide risks whenever they sold. This agrees with
a similar study in China where retailers who belonged to
an association advised farmers on safe pesticide use.’’
Moreover, the majority of retailers in this study have little
understanding about the characteristics of the products
they sold as they could not read pesticide labels; they
advised cocoa farmers based on pesticide sales experience.
This result is similar to a study in Ethiopia where pesticide
retailers advised farmers based on their long years of
pesticide sale experience.”’ Therefore, effective and accu-
rate verbal communication between retailers and farmers
is important as it serves as a platform where farmers learn
about pesticide risks.’” Moreover, extension education in
our study was generally weak and inadequate due to lack
of motivations such as incentives which was congruent

with prior studies.****' According to a previous study,*
“motivation of person towards a certain procedure deter-
mine the quality of activity that is performed” and subse-
quently orient or inform a particular behaviour. Also, lack
of human resources were another constraint against effec-
tive extension education in this study. Access to resources
motivates actors or stakeholders and motivation will in
turn be influenced by access to information at the disposal
of actors.”® For instance, resources are very crucial for
information gathering and vice versa, thus, leading to
effective training which contributes to environmental
safety in pesticide use and disposal.?”

Furthermore, pesticide importers in the current study
do organize regular training programs for cocoa farmers.
They trained them on general hazards, application rates,
use of protective equipment and interpretation of picto-
grams on labels. However, these trainings did not include
small-scale cocoa farmers; this was consistent with a prior
study.”’ They only involved the lead farmers who they
believe would influence other farmers to adopt a new
technology that reduce pesticide exposure on farms.
Besides, all the importers do not use local languages
which are well understood by cocoa farmers to write
label
dynamics”. Due to multilinguistic nature of Nigeria, it

information due to what was termed “market

would be difficult to move pesticide products across
regions with different language of instructions, hence the
use of English which is the country official language. The
rationale behind this was that cocoa farmers can always
give the products to an educated family members who
would translate for them. Pesticide disposal is an essential
components of responsible use of pesticides. Whereas, all
pesticide importers in this study lacked disposal mechan-
isms to withdraw or recycle pesticide wastes from the
farmers due to unavailability of facilities for hazardous
waste disposal. Our finding was similar to a pilot study
in Mauritius.** Moreover, the interviewed departmental
heads in this study stated that cocoa farmers trainings or
workshops were inadequate due to budget constraint
which is also in line with another study among stake-
holders in Ghana.*' In addition, it was reported that safety
measures during pesticide use was not emphasized during
visits. Hence, lack of emphasis on safety measures in any
training programs could undermine farmers pesticide
safety decisions.*” Lastly, it was revealed that there were
policies concerns regarding safe pesticide use and disposal
in Nigeria. This was consistent with the findings of
a previous study.*® These concerns involve pesticide
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registration, end user protection, disposal mechanism and
weak implementation of existing regulations. For instance,
absence of these regulations could directly or indirectly
affect the quality of labels (such as pictograms or safety
information) and invariably influence cocoa farmers
understanding of the safety information on them.
Likewise, lack of regulation on the registration of less
toxic or non-chemical alternatives could contribute to the
proliferation highly hazardous or hazardous pesticides in

the market for cocoa farmers to use.

Conclusion and Recommendations

Generally, information dissemination between cocoa farm-
ers and related stakeholders was inadequate, thus, under-
mining safe pesticide use. Cocoa farmers complained
about lack of information from the relevant stakeholders
(extension officers, pesticide importers and government
agencies) regarding pesticide use except pesticide retailers.
However, safety information from the retailers were found
to be lacking due to their monetary interests rather than
human health and the environment. In addition, most
retailers had no understanding about the characteristics of
products they sold as they could not read pesticide labels.
Motivation as well as human resources were hindering
effective extension education in the rural communities.
Pesticide importers took efforts to train the farmers within
their network, but majority of this training focused on lead
farmers who were expected to disseminate the information
to others. Besides, the agencies do organize training or
workshop, but it was insufficient due to budget constraint.
Environmental or agri-policies relating to farmers safety in
pesticide use and disposal were inadequate in Nigeria.
Meanwhile, the outcome of this study could be used to
inform pesticide policy recommendations that could
improve safety in pesticide use. First, at individual level,
forums or meetings where safety needs concerning pesti-
cide use are discussed should be organized with other
stakeholders by cocoa farmers through their leaders.
Second, provision of regular trainings for retailers is very
crucial to improve their pesticide risk knowledge, thereby
enabling them to provide reliable information that could be
trusted by the farmers. Also, pesticide retailers who are not
members of any credible agrochemical associations should
be encouraged to participate in their meetings. Their
knowledge could be enhanced if the government authori-
ties in Nigeria could set up a training program using those
retailers who are members of agrochemical associations as
peer educators to encourage other retailers. The capacity

and coverage of extension system in Nigeria should be
revamped and strengthened by recruiting more personnels,
giving incentives to encourage them and providing facil-
ities and financial resources to execute trainings. For pes-
should be
implementation of improved environmental governance

ticide importers, they involved in
regarding safe pesticide use. From ethical perspectives, it
is preferable to include those who are explicitly responsi-
ble for a problem in the governing process. Also, pesticide
importers need to build active collaborations with govern-
ment agencies to promote safer or biological alternatives
as well as the use of integrated pesticide management
(IPM). Government agencies also need to develop
mechanisms to monitor information exchange among
other stakeholders with respect to safe pesticide use
among cocoa farmers in Nigeria. However, this call for
strong political will from policy influencers and active

stakeholders’ participation.
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