& frontiers | Frontiers in Climate

@ Check for updates

OPEN ACCESS

EDITED BY
Collins Musafiri,
University of Embu, Kenya

REVIEWED BY
Najibullah Omerkhil,

Forest Research Institute (ICFRE), India
Gary Wingenbach,

Texas AGM University, United States

*CORRESPONDENCE
Anathi Makamane
silwanaas@ufs.ac.za

RECEIVED 25 November 2024
ACCEPTED 07 March 2025
PUBLISHED 31 March 2025

CITATION

Makamane A, Loki O, Swanepoel J,

Zenda M and Van Niekerk J (2025) Farmers’
perceptions on the capacity of extension
practitioners on climate change in the Eastern
Cape Province of South Africa.

Front. Clim. 7:1534254.

doi: 10.3389/fclim.2025.1534254

COPYRIGHT

© 2025 Makamane, Loki, Swanepoel, Zenda
and Van Niekerk. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License

(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication
in this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Climate

TYPE Original Research
PUBLISHED 31 March 2025
pol 10.3389/fclim.2025.1534254

Farmers’ perceptions on the
capacity of extension
practitioners on climate change
in the Eastern Cape Province of
South Africa

Anathi Makamane'*, Olwethu Loki?, Jan Swanepoel’,
Mashford Zenda! and Johan Van Niekerk!

!Department of Sustainable Food Systems and Development, University of the Free State,
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Farmers expect agricultural extension practitioners to provide and effectively
communicate knowledge on climate-resilient agricultural practices and their
impacts. In the face of increasing climate variability, extension services are crucial
in equipping farmers with strategies for adaptation and mitigation. However, the
effectiveness of these services in improving farm level adaptation remains limited.
This study utilized a cross-sectional survey with 175 randomly selected farmers,
employing interviews and structured questionnaires for data collection. Farmers’
perceptions of extension practitioners’ competencies were analyzed through content
analysis, while a binomial logistic regression model identified factors influencing
these perceptions. The findings revealed that most farmers accessed extension
services and relied on them for climate adaptation information. Approximately
72.6% of respondents viewed practitioners as knowledgeable, positively influencing
their adaptation efforts. However, significant differences in perception emerged:
male and female farmers evaluated practitioners differently, and experienced
farmers were more critical of practitioners’ climate competencies. Membership
in farmer organizations correlated with more favorable perceptions, while limited
access to extension services was associated with less positive views, highlighting
access barriers. Observed climate changes include floods (53%), prolonged
droughts (63.4%), very hot seasons (25%), and very wet seasons (22%), while
3.7% of respondents reported no observed changes. Farmers emphasized the
importance of technical climate knowledge among practitioners and the need
for continuous training to enhance their effectiveness. The study recommends
fostering regular farmer-practitioner engagement, prioritizing ongoing technical
training for extension officers, and incorporating indigenous knowledge systems
into extension frameworks to address local adaptation needs effectively.
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1 Introduction

Agricultural extension is the primary delivery system for
information to farmers in South Africa (Stevens and Van Heerden,
2016). It has been shown to improve farmers’ agricultural knowledge
and skills, disseminate new technology, and change farmers’
perceptions and attitudes (Khan et al., 2012). A study by Danso-
Abbeam et al. (2018) in Ghana showed that farmers participating in
agricultural extension programs had increased income and enhanced
welfare. This indicates that agricultural extension enhances
productivity while also serving as a key driver of broader development
goals, including reducing poverty and ensuring food security.

Agricultural extension services are essential for providing farmers
with the knowledge and resources needed to tackle challenges such as
climate variability. These services act as a key channel for delivering
timely and relevant information, empowering farmers to implement
adaptive strategies and build resilience against adverse conditions. For
example, well-executed agricultural extension can foster better
understanding of climate change and encourage smallholder farmers
to adopt conservation agriculture practices, thereby strengthening
their ability to adapt (Karbo and Crentsil, 2021; Landaverde
etal., 2022).

Despite the bureaucratic changes aimed at transforming the
agricultural extension sector into a vibrant provider of services to all
farmers, the literature suggests that the industry still needs to improve
in providing quality service. According to the National Policy for
Extension and Advisory Services (EAS) [South Africa Department of
Agriculture, Forestry and Fisheries (DAFFE), 2014], these services EAS
face several challenges in relevance, efficiency, accountability, and
sustainability despite the country facing significant socio-economic
challenges, including poverty, malnutrition, and food insecurity. In
addition, Ajala et al. (2013) and Suleiman et al. (2021) highlighted the
challenge of working with a high stated rate of illiteracy among
farmers, making it difficult for them to understand all the concepts
and put the new knowledge into practice. Also, many farmers are not
open to changing longstanding agricultural traditions and practices.

According to Makara (2010), in Zanyokwe, Abdel-Hussein and
Fayyadh (2023) extension practitioners need more technical
knowledge and tend to deliver information that aligns with their
agenda rather than addressing farmers specific needs and
circumstances. Liebenberg (2015) argues that extension services are
ineffective not just due to a shortage of field practitioners but also
because of their inadequate education and lack of job-specific training.

Additionally, factors such as lack of motivation, limited mobility,
inadequate management and supervision, insufficient support,
ineffective operational policies and strategies, and the poor self-image
of practitioners contribute to the problem (Makara, 2010; Van Niekerk
et al, 2011). Worth (2012) further emphasizes that the absence of
subject matter specialists affects the quality of the training provided,
the suitability of the supported technological packages, and effective
three-way communication between practitioners, farmers
and communities.

Furthermore, the extension-officer-to-farmer ratio was reported
to be very high, according to Williams et al. (2008), which is one of
the continued challenges facing agricultural extension services in
South Africa. Research by Liebenberg (2015) shows that the
Department of Agriculture, Forestry and Fisheries (DAFF) has
committed to ensuring sufficient EAS practitioners comply with the
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recommended extension-to-farmer ratios. The National Policy on
EAS in Agriculture, Forestry, and Fisheries from the South Africa
Department of Agriculture, Land Reform, and Rural Development
(2021) recommends a practitioner-to-farmer ratio of 1:400 for crop
farming and 1:500 for both livestock and mixed agriculture.

Technical climate change knowledge is essential for extension
practitioners to enhance farmer behavior and practices, promoting
independence and empowerment (Abdullah et al., 2017). Mustapha
etal. (2012) identified three key roles for extension practitioners in
supporting climate change adaptation: facilitating policies, providing
information on new farming methods, and developing capacity. They
help disseminate climate change policies and educate farmers on new
methods such as drought-resistant crops and sustainable farming
practices like intercropping and no-till agriculture (Davis et al., 2009;
Prokopy et al., 2015). Additionally, extension services build capacity
by offering technical support, training, and education, although many
practitioners lack “soft” skills such as communication and networking
due to their technical training background (Davis et al., 2009).

It is vital for agricultural extension practitioners to assist
smallholders in managing and adapting to climate change effectively.
Understanding the capacity of extension practitioners to fulfill this
critical mandate is vital. The capacity of extension practitioners can
be assessed by the quality of counseling they provide to farmers
(Herawati and Susilo, 2019).

It is equally vital to understand farmers perceptions of the
services related to climate adaptation that they receive from extension
practitioners. Perception can happen subliminally without conscious
awareness (AlGhamdi et al, 2014), meaning perceptions are
interpretations; for most individuals, interpretations become their
truth. Therefore farmer’s perceptions are powerful and essential to
understanding and establishing whether extension practitioners are
effective and efficient when providing support and information on
climate adaptation technologies. South Africa’s agricultural extension
system is pivotal in providing farmers with critical information and
resources, especially for adapting to climate change. However, there
are notable gaps in existing research that require further exploration.
One key area is the need to better understand smallholder farmers’
perceptions of the effectiveness of agricultural extension services in
supporting climate change adaptation. While previous studies have
emphasized the role of agricultural extension in enhancing farmers’
knowledge and skills (Khwidzhili and Worth, 2016; Zikhali et al,
2019), there is a lack of empirical evidence on farmers’ perceptions of
the competency of extension practitioners in delivering climate-
related information and assistance.

Therefore, this study aims to investigate smallholder farmers’
perceptions of the extension service practitioners’ competency related
to climate change. This was done by identifying farmers’ views of
extension practitioners’ performance and determining the degree of
awareness regarding climate change.

2 Methodology
2.1 Study areas and data collection
Data were collected in three districts in the Eastern Cape

(Figure 1), namely Chris Hani, OR Tambo, and Amathole. Qualitative
and quantitative approaches of structured questionnaires and Farmer
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FIGURE 1
Map of the study area. Source: authors own work.
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Group discussions (FGDs) were used to gather information on
farmers’ perceptions of the competency of agricultural extension
agents related to climate change. The questionnaires consisted of two
sections: demographic information and farmers’ perceptions of the
competencies of extension officers on climate change. The
development of the questionnaire was informed by existing validated
instruments from similar studies, ensuring its relevance and reliability.
Key references included Zikhali et al. (2019) and Herawati and Susilo
(2019) which were adapted to fit the context of this research. The
questions were tailored to align with the study’s objectives while
maintaining consistency with previous works for comparability. The
questionnaires entailed both open- and closed-ended questions.
Open-ended questions were included in the survey to allow
participants to share their perceptions of climate services. These
questions were designed to elicit qualitative insights by allowing
respondents to provide detailed explanations of their perspectives. In
contrast, close-ended questions provided a predefined choice of
answers for participants to select, where respondents were asked to
choose from a predefined set of responses, and in other cases, a
5-point Likert scale was used to measure the extent of agreement. The
Likert scale ranged from 1 (strongly disagree) to 5 (strongly agree),
allowing respondents to express varying degrees of agreement with
specific statements

regarding extension agents knowledge,

interventions, and communication channels. This assessment
indicated the competency of agricultural extension agents and the
effectiveness of climate services. The questionnaire was pre-tested on
15 farmers practicing mixed farming in KwaZulu-Natal Province,
South Africa, and these results were excluded from the overall study
data to ensure the validity of the data collection tool. How farmers

answered during pre-testing revealed consistency in responses. FGDs
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were used to explore farmers’ perceptions further. FGDs were used to
explore farmers’ perceptions further. The FGDs had 30 participants in
the Chris Hani District, 54 in the Amathole District, and 25 in the OR
Tambo District between 13 July 2022 and 30 August 2022.

A total of 175 farmers were selected across the three districts in
the Eastern Cape Province using random sampling. Content analysis
was used to code and evaluate qualitative data from the FGDs to
identify the main themes that emerged from the discussions. It
included transcription and highlighting recurring themes in the
responses. In some cases, answers provided in the open-ended
questions were also reported verbatim.

According to McNiff (2016), content analysis identifies critical
ideas and topics for discussion, identifies differences and similarities
across responses, and integrates themes and ideas to assist the
researcher in making sense of the data gathered from respondents.
Descriptive statistics was used to analyse quantitative data from the
questionnaire surveys.

All the closed-ended data provided in this research paper were
organized in frequency tables and graphs. A binary logistic model was
also used to estimate determinants of smallholder farmers’ perceptions
farmers’ perceptions. By integrating both qualitative insights from
FGDs and quantitative analysis through Likert-scaled responses, the
study ensured a more comprehensive evaluation of farmers
perspectives on extension services related to climate change.

2.2 Content analysis

To comprehend the written and spoken communication of the
respondents unobtrusively, the researcher used content analysis. This
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methodology allowed the researcher to generate conclusions that
could be generalized to other situations (Neuendorf, 2002). The
competence relative to climate change was divided into the following
themes: knowledge about climate change, interventions and their
impact, and the channels used to deliver extension services. The main
goal was to uncover concepts and relationships that would aid in
interpreting the data collected and support quantitative data. The data
was then conceptualized for the objectives of the study and grouped
logically into themes (Yildirim and $imsek, 2006). Therefore, the
intended classification and construction of the common aspects
through generalization quantification was achieved (Gokge, 2006).

2.3 Empirical model

In this study, the logit model was chosen to analyse the
determinants of farmers’ perceptions in the Eastern Cape Province.
The binary logistic model is well-suited for situations where the
outcome variable is dichotomous, with 1 or 0 values representing two
choices. In this case, the outcomes were “competence of extension
practitioners” (1) and “incompetence of extension practitioners” (0).

The logit model was preferred over other methods like probit
regression because it is more flexible when interpreting results for
dichotomous outcomes. The model is used for computational
simplicity and is generally favored for binary outcomes (Hosmer et al.,
2013). It allows for estimating variables influencing farmers’
perceptions of extension practitioners competence about
climate change.

The dependent variable, “competence of extension practitioners,’
was regressed against explanatory variables, including socio-
economic factors. The binary logistic model can accommodate two
categories in the dependent variable and address issues like
heteroscedasticity and the assumption of a cumulative normal
probability distribution, making it a suitable choice for this study
(Joshi and Dhakal, 2021). The binary logistic model was used as it
provides a robust and effective approach for analysing perceptions of
extension practitioners’ competence in climate change-related
matters among smallholder farmers.

X = (X, X,, ... X,) as a set of explanatory variables which can
be discrete, continuous, or a combination of both discrete and
continuous (Hastie et al., 2009) (Equation 1). Then, the binary logistic
function 7; is given by:

logit ; =log (1”’

‘j= Po + Bix + faxy

+ X3 +...... + BuXi n; 1)

Where,

T exp( Do+ X1+ oXo+ f X3 +...... +ﬂnXi,n;)
! 1+exp(ﬂ0+ﬂ1X1+ﬂ2X2+ﬂ3X3+ ...... +ﬂnXi,n;)
_exp(¥ifB) .
_1+6Xp(xliﬂ)_/\(XIﬁ) (2)

Here in Equation 2, 7; denotes the probability that a sample is in
a given category of the dichotomous response variable, commonly
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called the success probability and, clearly, 0 < 7;< 1. A(.) is the logistic
(CDF), with A(z) =ez/
(I+e—2)=1/(1+e—z),and f3 s represents a vector of parameters

Cumulative Distribution Function

. . i . o).
to be estimated (Joshi and Dhakal, 2021). The expression [1’] is
called the odds ratio or relative risk. 7

2.4 Estimation and likelihood ratio test

Maximum likelihood is the preferred method to estimate / since
it has better statistical properties, although we could also use the least-
squares approach (Equation 3). Consider the logistic model with the
single predictor variable X given by the logistic function of:

T ( X M (3)
1+exp(x'; )

We predict finding the estimates such that plugging p” into the
model for z(X') gives a number close to 1 for all subjects who
perceive extension to be competitive relative to climate change
and 0 otherwise (Equation 4). Econometrically, the likelihood
function is given by:

L(Bof)=ITr () TT (17 () (C)

i 1.
[ "y

The estimates f are chosen to maximize this likelihood function.
The logarithm is taken on both sides to calculate and use the
log-likelihood function for estimation. We used the likelihood ratio to
test if any subset of estimates 3 is zero (Equation 5). Suppose that p
and r represent the number of £ in the full model and the reduced
model, respectively. The likelihood ratio test statistic is given by:

A*:Z[l(ﬁ(o))—l(ﬁ)} 5)

where 1(f) and 1(5?) are the log-likelihoods of the full model and
the reduced model, respectively, evaluated at the maximum likelihood
estimation of that reduced, and A% ~ ¥ 2 n —r; n and r being the
number of parameters in full and the reduced model, respectively.

2.5 Description of explanatory variables

Table 1 shows the independent variables included in the logit
model and their measurement and expected outcome.

Ethical clearance for the study was received from the University
of the Free State, UFS-HSD2022/0482/22.

3 Results and discussion

This section presents results from the topics developed based on
the predefined questions. Verbatim quotes from the participants were
used where necessary. The results section is divided into: (1)
demographic characteristics of respondents, (2) farmer characteristics,
(3) farmers’ knowledge of climate change, (4) farmers’ perceptions of
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TABLE 1 Relationships between dependent and explanatory variables of
the Logit model.

Explanatory Measure Expected

variable outcome
Yes =1

Full-time farmer +
No=0

10.3389/fclim.2025.1534254

TABLE 2 Farmers’ demographic characteristics.

Variable Percentage (%)
Sex

Male 43.8

Female 56.2

Categorical - <5 years = 0

More than 5 years, but <10 years = 1
Farmer experience +
More than 10 years, but <20 years = 2

More than 20 years = 3

Male =1
Gender -
Female = 0

Categorical - Never been to school = 0
Grade R to Grade 8 = 1

Level of education Grade 9 to Grade 12 =2 +
National certificate/matric = 3

Tertiary qualification = 4

Racial group

African/Black 100

Non-Black -

Highest level of education

Never been to school 5.8
Grade R to Grade 8 36.3
Grade 9 to Grade 12 18.1
Matriculated 20.5
Tertiary qualification 19.3

Years of experience

Dependent variable Measure

1 = Extension officers are
Competency of extension competent
officers on climate change 0 = Extension officers are

incompetent

the knowledge of extension officers on climate change, (5) farmers’
perceptions of the capacities of extension officers related to climate
change, and (6) farmers perceptions of the capacities needs of
extension officers related to climate change.

3.1 Demographic characteristics of
respondents

The survey’s findings show that women make up most farmers in
the study areas, with a proportion of 56.2% compared to 43.8% of
their male counterparts (Table 2). These results also corroborate to
those of Ndhleve et al. (2017) Mdoda (2020) conducted in the Eastern
Cape. Statistics South Africa (2016) and Saloshni and Nithiseelan
(2022) found that in South Africa households headed by women are
more likely than households headed by men to engage in agriculture.
This trend not only highlights women’s resilience but also their
critical role in maintaining food systems and supporting household
economies in rural South Africa (Odimegwu, 2022; Mandikiana,
2024). Women in South Africa contribute more to increasing
agricultural production by generating food than men because men
move to cities and are employed in other sectors (Saloshni and
Nithiseelan, 2022). Regarding the racial groups, blacks comprised
many of the farmers at 100%. A study by Zantsi (2021) categorized
smallholder farmers into population groups, age, sex, farm location,
and size, noting that black farmers are typically linked with
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Member of farm Yes =1
+
organization No =0 Less than 5 years 25.6
Yes = 1 Between 5 and 10 years 23.8
Land ownership -
No =0 Between 10 and 20 years 19.8
Yes=1 More than 20 years 30.8
Access to extension +
No=0

smallholder farming (Khapayi and Celliers, 2016; Zantsi, 2021).
According to StatsSA’s most recent Agricultural Census, almost 95%
of the country’s smallholder farmers are black (Statistics South
Africa, 2016), primarily due to the legacy of apartheid when black
South Africans were barred from land ownership and agriculture
(Binswanger-Mkhize et al., 2009).

With regards to respondents’ level of education, only 5.8% of the
respondents were illiterate, while others had completed some form of
education. About 19% attended tertiary institutions, and the results
suggest that many farmers could read and write. An average (50.6%)
of farmers had more than 10 years of demonstrable experience
in agriculture.

It has been shown that farmers with more knowledge and
education are more likely than illiterate ones to comprehend climate
change and how it affects their farming activities (Mandleni and
Anim, 2011; Eneji et al., 2020).

3.2 Farmer characteristics

The following sections present additional farmers’ characteristics,
including reason for farming, farmer organization membership, land
ownership, and farming enterprise, as shown in Table 3.

Results presented in Table 3 show that most farmers (71%) were
full-time farmers and relied entirely on their income to provide for
their needs. On the other hand, some respondents (28.7%) took
off-farm employment or engaged in other economic activities to
supplement their income.

Of the survey participants, 73.5% are members/or are affiliated with
farmer organizations. Research shows that farmer organizations,
associations, cooperatives, self-help groups, and women's organizations
are examples of farmer organizations, which are collective entities created
to further the interests of their members (Bizikova et al., 2020). The
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TABLE 3 Farmer characteristics.

Variable Percentage (%)

Full-time farmer

Yes 71.3

No 28.7

Reason for farming

Household consumption 19.4
Selling 20.6
Both 60

Land ownership

Yes 65.3

No 34.7

benefit of farmers being affiliated with farmer organizations includes
helping these smallholder farmers to overcome the challenges they face,
including access to information, lack of bargaining power, and limited
resources (Bizikova et al., 2020). Farmer organizations are now essential
to rural development and agricultural productivity (Bijman and Wijers,
2019; Chimombo et al, 2022). Over two-thirds (65.3%) of the
respondents indicated owning land in the study areas. A study by
Aldnyemi and Mushunje (2019) surveyed land access in South Africa,
highlighting that most households with access to land are from the
Eastern Cape, KwaZulu-Natal, and Limpopo provinces. The farmers in
the area practiced crop farming (38.7%), livestock farming (23.3%), and
mixed farming (38.1%). The reasons for farming were for consumption
(19.4%), selling (20.6%), and a combination of the two (60%).

The respondents were questioned about their knowledge of
extension services and if they had access to them in their area. Data
show that many (76%) of the respondents were aware, but only 59.8%
had access to extension services. It is concerning to note that a total of
40.2% of the farmers did not have access to extension services. During
the FGDs, a farmer stated that:

“Our occupancy is not officially registered with the Department
of Agriculture because we farm on municipal or communal land.
We believe this to be the reason why government extension agents
are absent. Having ties to farmer organizations is the only way
we receive extension assistance” (Female Farmer, FGD, Amathole
District, August 2022).

The statement points to a significant issue for many smallholder
farmers in South Africa, especially those farming on municipal or
communal land. The lack of official registration with the Department
of Agriculture, which is necessary for accessing certain government
services, could hinder their ability to receive agricultural extension
support. In this context, the absence of registration likely limits the
involvement of government extension agents, as they generally focus
on registered farms when providing technical guidance and resources.

The farmer also highlights that their main source of agricultural
extension support comes through informal networks, like connections
with farmer organizations. This emphasizes the crucial role these
organizations play in connecting farmers with the state. They are key
in spreading agricultural knowledge, providing assistance, and
advocating for resources that would otherwise be out of reach due to
bureaucratic or administrative challenges.
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3.3 Farmer's knowledge of climate change

The respondents were asked about their recent observations of
climate change and its effects on their community. The results
presented are based on the farmer’s perceptions and live experiences,
which may not represent factual scientific knowledge. A total of 93.7%
noted that they had observed a change in climate over the years. The
observed changes by farmers are presented in Figure 2.

Figure 2 shows that most respondents (63.4%) considered drought
a significant event in the area. This concurs with a study in the Eastern
Cape by Amoah and Simatele (2021) on food security and coping
strategies of rural household livelihoods to climate change, where
drought was evident. About half the respondents (53%) noted that
they have also observed flooding in the study areas, which, according
to Dalu et al. (2018), has been mainly caused by poor drainage and
drainage clogging in the province. Other observations were very hot
and very wet seasons (25 and 22%, respectively).

Another question posed to respondents was the impact of climate
change on the local community, livelihood, and agricultural
production. It was noted that it mainly led to crop failure and livestock
loss, at 70.9 and 48.6%, respectively. Another impact was the
deterioration of infrastructure (21.7%). The responses of the majority
of respondents thus suggest that climate change led to reduced income
and increased socio-economic challenges.

During the FGDs, the respondents elaborated on their experience
with climate change. They agreed that their crop planting date has
changed due to climate change. They have seen a relative increase in
several pests during extreme weather conditions. Furthermore, most
study site respondents believed they received rain later than expected.
One of the participants stated:

“We farm but do not get anything from farming because of
drought and recent flooding. Our food production has reduced
drastically due to high temperatures. Just last year (2021), three of
my goats died because of the dryness of the grass and hunger.
High temperatures severely impact our livestock. They do not get
greener pastures to feed on, lose weight, and sometimes die”
(Female Farmer, Chris Hani District, August 2022).

These results highlight the vulnerability that smallholder farmer’s
face, struggling to maintain their livelihoods amidst increasingly
unpredictable and extreme climate events. The impact of such climatic
stressors extends beyond the loss of livestock, as it also threatens food
security, economic stability, and the overall wellbeing of farming
communities. Over time, such disruptions erode the resilience of
farmers and their communities, weakening their ability to adapt and
recover from future climate-induced stresses. In this context, climate
change is not just a physical phenomenon but also a social and
economic crisis, exacerbating inequality and pushing vulnerable
farming communities further into poverty.

3.4 Farmer's perceptions of the knowledge
and capacity of extension officers on
climate change

Farmers were asked about their perception of extension officers’
knowledge and capacity on climate change.
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FIGURE 2
Observed changes in the climate.
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To establish the capacity of the practitioners, the three aspects
proposed by Mustapha et al. (2012) were used as the basis for questions.
These are (i) whether they were facilitating and implementing policies
and programs, (ii) providing information and guiding management of
new methods of farming, and (iii) developing capacity.

The respondents were asked if the extension officers made them
aware of climate adaptation policies in the study areas. Awareness
refers to whether extension officers informed farmers about these
policies and services, while knowledge implies a deeper understanding,
including the ability to explain, apply, or assess their relevance in
practice. Knowledge was measured through self-reported confidence.

Notable, (72.6%) of those with access to extension services
perceived practitioners to be knowledgeable about climate change.
The study results further revealed a general agreement among
participants that extension officers are knowledgeable about climate
change support interventions. Using a Likert scale, most participants
found practitioners to be knowledgeable; specifically, 16.8% of
participants strongly agreed, 58.4% agreed, 20.8% were neutral, 3.4%
disagreed, and 0.7% strongly disagreed.

Those respondents (89.1%) further indicated that the information
they receive makes a difference in their adaptation and production.
One respondent stated:

“We lack the education to comprehend weather patterns and
effective adaptation measures. We rely only on officials for
information. We mainly depend on indigenous knowledge, which
we have since learned is insufficient. Due to most of our time
spent in the fields, we cannot receive any warnings issued via
radio or television. Additionally, due to network connectivity
issues in our area, we cannot utilize cell phones” (Male Farmer,
focus group discussion, OR Tambo District, July 2022).

The study further noted the farmer’s lack of formal education
on climate change, making it challenging for them to assess the
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knowledge of officers directly. To address this, the study assessed
the knowledge of extensionists by determining whether farmers
had been made aware of key policies, climate adaptation tools, and
strategies. This approach would provide insight into the quality of
services the officials offer, reiterating that if farmers remain
uninformed about these critical resources, it indicates a knowledge
gap among extension officers. The evidence shows that the
majority (64.6%) were not made aware of policies in line with
climate adaptation in the country and province. Farmers should
be aware of climate change adaptation policies because they can
help them boost their climate resilience, manage the effects of
climate change, and advance sustainable agricultural practices.
Additionally, most farmers (67.5%) indicated that they have never
been made aware of weather/climate services by extension
practitioners. The only familiar tool to the respondents was the
South African Weather Service (SAWS).

Most respondents (68%) stated that practitioners provided
interventions and programs assisting climate change adaptation.
The strategic adaptations options the practitioners recommend to
farmers include multi-cropping; crop diversity; crop rotation;
changing planting dates; changing from crop farming to livestock
farming or the other way round; expanding irrigation systems;
changing the use of chemicals, fertilizers, and pesticides; increased
water conservation and soil conservation; and using insurance.
Concerningly, 45.7% of the respondents pointed out that the
practitioners do not monitor the effectiveness of the advised
farming strategies.

Results show that practitioners use various channels to
increase farmers’ capacity, and most respondents (60.6%)
indicated that these were their preferred communication channels,
including face-to-face, mass media and farmer-to-farmer. To
further understand the perception of farmers on the capacity of
extension practitioners, a binomial logistic regression was
performed to determine which independent variable/s had a
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statistically significant effect on the perception of extension
capacity. The results are presented in Table 4.

Seven independent variables included in the logistic regression
model were gender, education, full-/part-time farming, land
ownership, experience, belonging to an organization, and access
to extension.

The pseudo r-squared was 0.625%, indicating that the model used
was strong to reliably predict factors affecting farmers’ perception of
extension competency, the explanatory variables, and the variance.

Table 4 shows that gender was statistically significant at a 5%
level in relation to farmers’ perception of the competence of
extension offices. This means that being a male or female farmer
directly influences the farmer’s opinion on the competence of the
extension officer. The coefficient marginal effects are positive,
meaning the expected difference in probability of y = 1, associated
with farmers’ perception of the competence of practitioners,
increases by 25% (0.253). This is a result of the likelihood of the
interaction between extension practitioners, which suggests that
male farmers have a lower perception of extension officers. This
may be due to male farmers having more access to agricultural
extension delivery than their female counterparts (Quaye et al.,
2019), as such, having higher expectations or prior experience
(Ragasa et al., 2013). Furthermore, according to Lahai et al. (1999)
gender dynamics play a critical role in how farmers perceive
extension services. The study highlights that female farmers
supervised by female practitioners had higher levels of satisfaction;
this finding is relevant to the current study, given the higher
proportion of female farmers in the sample. Idowu (2005) notes
that gender is significant in the perception of extension services,
and it may be due to the socio-cultural setting that delineates the
male-female relationship.

The marginal effects for farming experience were significant
at 5% related to extension competence. However, the coefficient
is negative (—0.062). This means a one-unit increase in farming

TABLE 4 Factors affecting farmer’s perceptions of extension competency.

Explanatory Coefficient Marginal effect
variables estimates

Coff. Std.err  Coff. Std. err
Gender —1.234 0.050%* 0.253 0.108
Highest level of 0.222 0.531 0.310 0.147
education
Full/ part-time 0.845 0.544 0.351 0.162
farmer
Farming Experience —0.422 0.496 —0.062 0.036%*
Land ownership 0.176 0.532 0.150 0.071%
Member of an 1.392 0.545 —0.082 0.056*
organization
Access to extension —0.170 0.022%* 0.081 0.036%*
Number of observations = 175
Pseudo R - Squared 0.625
—2 loglikelihood 103.868
Prob > chi2 = **

Hik Sk ¥means significant at 1, 5 and 10% levels of significance, respectively. ns, not
statistically significant.
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experience decreases farmers’ perception of extension officer
competency regarding climate change. This proves that more
experienced farmers may perceive extension practitioners with
less urgency or reliance because they already have a certain level
of farming experience and have acquired knowledge and skills
over time; this concurs with Sebeho (2016). Meaning, that more
experienced farmers perceive officers as less competent, due to the
preference for indigenous knowledge, which could stem from the
ways and knowledge that communities have acquired over the
years to address climate-related issues, which may not be known
or understood by extension services.

The coeflicient estimate for land ownership is not statistically
significant. This implies that land ownership does not significantly
impact farmers’ perception of extension competency, as seen in
Table 4. The positive marginal effect (0.150) shows a potential positive
relationship, suggesting that owning land positively increases the
probability of perceiving extension competency by 0.150 units.

The marginal for being a member of an organization was
statistically significant at the 5% level. However, the coefficient
estimate was negative, indicating a decrease. This could be due to
being a member of more than one group. According to the
coefficient estimate (1.392), being a member of an organization is
linked to a higher sense of extended competency, and it enhances
perceptions of extension competency; this emphasizes how crucial
social networks and group participation are for improving the
efficacy of extension services.

Access to extension services had a negative coefficient of
—0.170. This implies that farmers’ perceptions of extension
competency correlate with their limited access to extension
services. It suggests that farmers tend to have a less favorable
impression of the competency of extension services when they
encounter barriers to accessing them. According to the coefficient
estimate of —0.170, there is an association between a one-unit
increase in limited access to extension services and a 0.170
reduction in the likelihood that extension expertise will
be positively perceived. Meaning farmers with limited access to
extension have a negative perception to the competency of
extension services. This offers a quantitative assessment of how
access restrictions impact farmers’ perspectives.

3.5 Farmer's perceptions of the capacity
needs of extension officers on climate
change

To obtain data on the capacity needs of extension practitioners,
from the farmers’ perspective, participants were asked whether
extension officers needed climate change training. A total of
71.4% agreed that that such training is needed. The respondents
were provided with structured options on the different climate
change capacity areas, where they could indicate whether they
received those services from practitioners, and based on how
important they considered them. The farmer’s responses were
based on their lived experience with practitioners, and Figure 3
shows the capacities practitioners need to improve to support
farmers in adapting to climate change, according to the farmers.

The respondents (21.7%) highlighted that communication skills
are needed for extension practitioners, which extend to using
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FIGURE 3
Capacity needs of extension practitioners according to farmers.

Information and Computer Technology (ICTs). In the survey, 30.9%
of farmers noted that extensionists’ knowledge of using ICTs was
average to poor. According to Ali et al. (2017), agricultural extension
practitioners’ communication abilities are crucial for boosting
farmers’ capacity for adaptation. Therefore, the ability of agricultural
extension practitioners to communicate effectively is essential for
increasing farmers’ adaptability.

A total of 13.1% of respondents said that improving technical
knowledge was necessary to deliver extension effectively. This
indicates that agricultural extension agents should be well-versed in
the science related to climate change. This agrees with Dinesh (2016),
who explains that extension practitioners need training in climate
change to build more resilient farmers and ensure that they can cope
with the impacts of climate change. Other capacity needs highlighted
by farmers include community mobilization (5.1%), need assessment
of farmers (10.9%), leadership and networking (1.7%), capacities to
network and partner (4%), and resource mobilization (14.9%).

4 Conclusion

This study highlights the critical role of extension practitioners
in supporting farmers’ climate change adaptation efforts in the
Eastern Cape. Findings indicate that gender, farming experience, and
membership in farmer organizations significantly shape farmers’
perceptions of extension officers’ competencies. Notably, more
experienced farmers viewed extension officers as less competent,
while those in farmer organizations had more positive perceptions.
Limited awareness of climate adaptation policies suggests a gap in
knowledge dissemination.

To strengthen extension services in climate change adaptation, the
following recommendations are proposed:

1 Regular farmer engagement: the Eastern Cape Department of
Rural Development and Agrarian Reform (DRDAR) should
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facilitate ongoing interactions between extension officers
and farmers to ensure the timely exchange of climate-
related observations.

Capacity building: practitioners require continuous training,
focusing on communication skills, ICT use, technical climate
knowledge, community mobilization, farmer needs assessment,
networking, leadership, and resource mobilization.
Indigenous knowledge integration: efforts should be made to
incorporate Indigenous Knowledge Systems (IKS) into
extension services, recognizing and enhancing the adaptive
techniques that farmers already employ.

Enhancing practitioners’ competencies through targeted training,
policy awareness, and farmer engagement will improve the
effectiveness of climate change extension services and foster more
positive farmer perceptions.
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